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ABSTRACT 

 

The scarcity of information and communication technology (ICT) skills is a global issue. 

Organisations expect the implementation of new technologies to be supported by a competent 

ICT workforce with up-to-date ICT skills sets. The attainment of suitable ICT skills has become a 

problematic task that requires intervention. Industry holds higher education institutions (HEIs) 

accountable for not providing suitable and applicable ICT graduate skillsets. The ICT industry 

frequently changes, resulting in new career requirements and new career opportunities that are 

regularly introduced. Therefore, ICT graduates entering the industry are required to have 

developed sufficient knowledge and skills. 

 

This phenomenological study reports on the findings of exploring competencies required of ICT 

graduates with a view to develop an ICT skills framework for ICT graduates at HEIs in South 

Africa. In this study, the integration of international ICT skills frameworks and the expectations 

of industry regarding ICT graduates are investigated through literature and research results. 

The study also focuses on the nature and scope of the present ICT skills frameworks, as well as 

the status concerning an ICT skills framework in South Africa. Knowledge regarding technology 

quickly becomes obsolete and therefore ICT graduates should have acquired the necessary 

skills to keep abreast of advances in technology. Current literature and the results of this study 

suggest that an ICT skills framework should incorporate not only technical skills but also; 

“additional critical-cross field outcomes.” The development of the ICT skills framework is 

therefore developed in accordance to the classification of skills. Such a framework should not 

only consist of technical oriented skills, but also personal skills that are known as critical cross 

field outcomes in the educational paradigm. The proposed ICT skills framework could empower 

ICT graduates, HEIs and the ICT profession. 

 

Keywords:  

HEI graduates, ICT competencies, ICT skills shortage, ICT skills framework, industry’s 

expectations. 
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OPSOMMING 

 

Die gebrek aan inligting- en kommunikasietegnologie (IKT) vaardighede is 'n globale probleem. 

Organisasies verwag dat die implementering van nuwe tegnologieë ondersteun sal word deur 'n 

bevoegde IKT-arbeidsmag met jongste IKT vaardighede. Die verkryging van geskikte IKT-

vaardighede het 'n problematiese taak geword wat intervensie vereis. Industrie hou hoër 

onderrig-instansies aanspreeklik vir die verskaffing van toepaslike IKT-gegradueerde 

vaardighede. Die IKT-industrie verander voortdurend, wat lei tot nuwe loopbaanvereistes en 

nuwe loopbaangeleenthede wat gereeld bekendgestel word. Daarom moet IKT-gegradueerdes 

wat die bedryf betree, genoegsame kennis en vaardighede ontwikkel. 

 

Hierdie fenomenologiese studie ondersoek die bevindinge om vaardighede wat van IKT-

gegradueerdes benodig word, met die oog op die ontwikkeling van 'n IKT-

vaardigheidsraamwerk vir IKT-gegradueerdes by hoër onderrig-instansies in Suid-Afrika. In 

hierdie studie word die integrasie van internasionale IKT vaardigheidsraamwerke en die 

verwagtinge van die industrie aangaande IKT-gegradueerdes ondersoek deur literatuur en 

navorsingsresultate. Die studie fokus ook op die aard en omvang van die huidige IKT-

vaardigheidsraamwerke, sowel as die status rakende 'n IKT-vaardigheidsraamwerk in Suid-

Afrika. Kennis rakende tegnologie word vinnig verouderd en daarom moet die IKT-

gegradueerdes die nodige vaardighede verwerf om op hoogte te bly van die vooruitgang in 

tegnologie. Huidige literatuur en die resultate van hierdie studie dui daarop dat 'n IKT-

vaardigheidsraamwerk nie net tegniese vaardighede moet insluit nie, maar ook "Addisionele 

kritieke kruisvelduitkomste.” Die ontwikkeling van die IKT-vaardigheidsraamwerk word dus 

ontwikkel volgens die klassifikasie van vaardighede. So 'n raamwerk moet nie net bestaan uit 

tegnies georiënteerde vaardighede nie, maar ook persoonlike vaardighede wat bekend staan as 

kritieke kruisvelduitkomste in die opvoedingsparadigma. Die voorgestelde IKT-

vaardigheidsraamwerk kan IKT-gegradueerdes, hoër onderrig-instansies en die IKT-professie 

bemagtig. 

 

Sleutelwoorde: 

Hoër onderrig-instansies gegradueerdes, IKT-vaardighede, IKT vaardighede tekort, IKT 

vaardigheidsraamwerk, industrie verwagtinge. 
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1.1 Introduction 

Business has become more complex, vibrant and turbulent on both micro and macro levels. 

This is apparent when considering globalisation, politics, technologies, social and economic 

matters, suppliers, clients, and product and services competition (Llorens-Garcia, Llinas-

Audet, & Sabate, 2009:23). Because of a rapidly changing market, global competition, 

customers’ preferences, the way organisations are structured and how the value of 

Information and Communication Technology (ICT) has risen, the scene for the current 

business environment has changed. These play a significant role in accomplishing an 

organisation’s strategic objectives and goals through fulfilling more organisation-wide tasks 

and business-oriented activities (American Management Association, 2010; Eom & Lim, 

2012:33). ICTs are no longer regarded as a back-office burden but are required to adopt 

the use of new technologies to add to enterprise competitiveness (Calitz, Cullen, & 

Greyling, 2015; Chang, 2016:1) and business models are primarily linked with technological 

innovations (Baden-Fuller & Haefliger, 2013:419). 

 

Calitz (2010:2) suggests that technologies provide businesses with technological 

competitiveness, advantages, business opportunities and possibilities. Furthermore, Calitz 

(2010:2) states that ICT skills became an international commodity in countries who had 

established large ICT industries. ICT activities have become more universal, having an 

influence and technological change on skills demand of ICT employees with technology 

and business competencies (Eom & Lim, 2012:33). In today’s competitive business 

environment, it is expected of ICT employees to have a comprehensive understanding of 

business activities along with softer interpersonal skills. In addition, a thorough knowledge 

and correct evaluation of Information Technology (IT) requirements with the intention to 

leverage IT resources (Eom, 2015:316; Handel, 2015:50) is required. Glover and Handel 

(2015:44-45) suggest that the deviation from business as usual have radical implications 

for jobs and skills and should be prepared for tomorrow’s world of work. Additionally, it is 

expected from ICT personnel to deliver IT solutions for business problems and support the 

business approach such as the maintenance of an organisation’s business processes and 

operations, including the organisation’s business priorities and ICT requirements, amongst 

others. 

 

With the constantly changing ICT industry, new career requirements and opportunities in 

various positions are frequently introduced. It is therefore required of ICT graduates 
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entering the industry to have acquired sufficient knowledge of ICT career opportunities in 

order to specialise in a specific career path. However, recent literature by Gareis et al., 

(2014:15); Schofield (2014) and McLaughlin et al. (2014:98-110)) indicated a discrepancy 

between (a) the number of graduates, (b) the number of graduates that are employed and 

(c) the quantity of vacancies in the ICT industry. 

 

The aim of this research is to investigate industry’s expectations of ICT graduates at South 

African Higher Education Institutions (HEIs).  

 

1.2 Background 

Information and communication technology (ICT) has an important function in the 

facilitation of trade in many types of services (Grimm, 2016:1). Following the rapid 

development of ICT, the scope and definition of ICT are used within different contexts 

including economic development, education, IT, business and personal usage. It is 

therefore important to understand ICT. 

 

Celebic and Rendulic (2011:2) define IT (Information Technology) as a term that includes 

the technologies used to collect, process, store and protect information. This speaks of 

software (computer programs), hardware, and computer networks. Celebic and Rendulic 

(2011:2) further define ICT (Information and Communication Technology) to be a concept 

that involves the transfer and use of various forms of information. The World Bank (2002:3) 

defines ICT to include media, software, hardware and networks for the collection, 

processing, storage, transmission and presentation of information such as text, images, 

voice and data. Chudasama and Thaker (2017:87) confirm this definition and suggested 

that ICT should be viewed as a canopy term that includes communication devices or 

application, including cellular phones, television, radio, network and computer software and 

hardware, satellite systems, in addition to the number of applications and services. ICT is 

“an extended term for IT that stresses the role of unified communications and the 

incorporation of telecommunications (wireless signals and telephone lines), computers 

along with the required enterprise software, middleware, storage, and audio-visual systems 

that allow users to access, transmit, store, and manipulate information” (Chudasama & 

Thaker, 2017:87). According to Chudasama and Thaker (2017:87), ICT focuses on the 

“merging of audio-visual and telephone networks with computer networks through a single 

https://en.wikipedia.org/wiki/Unified_communications
https://en.wikipedia.org/wiki/Telecommunications
https://en.wikipedia.org/wiki/Telephone
https://en.wikipedia.org/wiki/Enterprise_software
https://en.wikipedia.org/wiki/Middleware
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cabling or link system.” However, ICT has no collective description, as "the concepts, 

methods and applications involved in ICT are constantly evolving on an almost daily basis" 

(Chudasama & Thaker, 2017:87). The breadth of ICT includes products that receive, 

manipulate, store, or transfer information by electronic means in a digital form. Examples 

thereof include robots, digital television, personal computers, and email. These authors 

also noted that ICT has no universal definition as concepts, methods and applications using 

ICT are constantly changing and evolving on a frequent basis. For the purposes of the 

current study, information and communication technologies will only be referred to as ICT. 

 

Zuppo (2012:18) developed an ICT hierarchy where the levels "contain some degree of 

commonality in that they are related to technologies that facilitate the transfer of information 

and various types of electronically mediated communications.” The ICT hierarchy 

developed by Zuppo (2012:18) contains four classifications of applications and definitions 

that are presented in Figure 1-1. 

 

 

Figure 1-1: ICT hierarchy (Zuppo, 2012:18) 
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ICT plays an important role in all forms of current communication, including education and 

every-day living. ICTs are influencing every discipline, including education as demonstrated 

in Figure 1-1 by Zuppo (2012:18). Madhuri (2016:25) asserts that educational aspects are 

influenced and affected by ICT, from teaching and learning to assessment and evaluation. 

ICT contributes to development (Kivunike, Ekenberg, Danielson, & Tusubira, 2014:1) and 

became an elementary building block of the modern world. Numerous countries currently 

grasp the understanding of ICT and become proficient with the basic skills and concepts of 

ICT essential to education (Meenakshi, 2013:4). The investment of ICT (Bulman & Fairlie, 

2016:2), particularly in developing countries, is inspired by the view that ICT adds to 

development. This resulted in evidence of how ICT’s contribution to development has 

emerged (Heeks, 2010:634). Nwokeafor (2015:xiv) and UNESCO (2017) took a holistic 

view in that ICT could “contribute to universal access to education, equity in education, the 

delivery of quality learning and teaching, teachers' professional development and more 

efficient education management, governance and administration.” Nwokeafor (2015:xiv), 

UNESCO (2017) and Meenakshi (2013:4) distinguish between two general categories of 

ICT in education: using ICT as a tool to the current teaching methods and teaching ICT 

itself. ICT in education is defined by (Nair & Hindle, 2016:74) in various ways. These 

authors saw ICT’s contribution to education in four different ways:  

 ICT as a medium of knowledge exchange; 

 ICT that serves as an administrational device (i.e. education management systems); 

 ICT by means of an instrument to support traditional subjects (i.e. research, 

presentation, computer-based learning); and  

 ICT as a subject (i.e. computer studies). 

 

Lately, there has been an interest in the operation of computers as well as how the Internet 

can be fully utilised to enhance education at various levels of institutions (Meenakshi, 

2013:3). Although more recently, less attention is paid to older technologies, for instance 

radio, television and telephone, radio and television; it has a richer and longer history than 

current teaching tools (Meenakshi, 2013:3). Radio and television serve as examples of ICT 

that was previously used for open and distance education; it still appears to be the most 

accesable and cheapest deliverable mechanisim in all countries regardless of whether they 

are developed or still developing. With regard to developing countries that lack sufficient 

infrastructure and costs of access: it remains problematic in the early stages of ICT 

expansion within developing countries due to insufficient infrastructure (Meenakshi, 

2013:4).  As ICT is expanding (from desktop computers to laptops, phones, iPads, and 
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from educational software to Internet learning applications and social media), developing 

countries are at risk of being at a disadvantage because of infrastructure difficulties 

(Bulman & Fairlie, 2016:48). 

 

Moreover, technologies are used preferably in combination, rather than using different 

technologies individually as a delivery tool (Colombo, Croce, & Grilli, 2013:171; Turk, 

France, & Rumpe, 2005:4). For example, in Sri Lanka, the Kothmale Community Radio 

Internet uses a mixed media platform (computer and Internet technologies together with 

radio broadcasts) to enable the distribution of information and offers educational 

opportunities in rural communities (Meenakshi, 2013:4; Nassanga, Manyozo, & Lopes, 

2013:259). Likewise, the Indira Gandhi National Open University in India combines the use 

of various media such as broadcasting radio and television, printed, recorded audio and 

video, as well as audio conferencing technology (Meenakshi, 2013:4). 

 

Moore (1965) predicted the future rate of improvement of ICT, as is apparent in our 

everyday lives. At present the rate of advances in ICT is moving and advancing quicker 

than anyone can sustain;  ICT roles, descriptions and expectations in the ICT sector are 

changing at the same time as these developments (Murphy, 2015) resulting in ICTs 

intensely changing the skill profile of jobs. ICT specialists have been among the most active 

professions in recent years and numerous predictions suggested that the demand for ICT 

professionals will grow even faster in the foreseeable future (Bernat et al., 2017:106).  

To assure that all individuals can partake and benefit from the fast changing ICT landscape 

as well as adapt to new and unexpected occupations in the ICT profession, skills needs, 

education and training systems should place more emphasis on skills that may be required 

in the future (Bernat et al., 2017:9). 

 

Burning Glass Technologies, a labour market analytics company, analysed 13,618 job 

positions for roles seeking for suitable applicants who have an ICT qualification in 2014, to 

compile a technology skills list setting out the requirements that businesses search for in 

their new appointments (Burning Glass Technologies, 2015). The nature of work is 

changing; new trends in technology are creating new possibilities for automation and 

artificial intelligence (Murphy, 2015). ICT job postings represented almost fourteen percent 

of the total number of appointments in the first quarter, at more than 360,000. The most 

employment opportunities found in these posts comprised of systems design and user 
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support, IT business analysis, architecture and systems design, web design and 

development, web design and development, programming and software development, IT 

business analysis and architecture (CompTIA, 2017). 

 

Burning Glass Technologies identified the ICT skills highest in demand as specialised skills 

and baseline skills required across industries and job titles. The top ten specialised 

technical skills greatest in demand for ICT jobs comprise of:  

 Cloud Security 

 Jboss Application Server 

 Metadata Design 

 Integration  

 Distributed Computing 

 Information Architecture 

 Apache Kafka 

 Web Services Security 

 Sales force Integration 

 Cloud Computing (Burning Glass Technologies, 2016). 

 

The top ten baseline skills that businesses require from ICT candidates are: 

 “Communication skills  

 Organisational skills  

 Writing  

 Problem solving 

 Troubleshooting 

 Project management  

 Planning  

 Microsoft Windows 

 Research 

 Customer service” (Burning Glass Technologies, 2015:8) 

 

The European Commission conducted a study whereby they proclaimed that in 2015, 

509 999 and in 2020, 913 000 employments calling for complex digital abilities would 
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continue to be vacant (Gareis et al., 2014:15). Although new and developing technologies 

create a demand for new skills sets, the redeployment of established players could result in 

the retrenchment of thousands of ICT practitioners. In a recent report of the Joburg Centre 

for Software Engineering (JCSE), Schofield (2014) suggests that the global IT market could 

have reached almost $4 trillion in 2015, whilst Microsoft reduced their workforce by twenty 

per cent. McLaughlin et al. (2014:98-110) suggested that the ICT sector realised a growth 

of approximately 100 000 jobs until 2015 with a shortage of over 509 000 jobs caused due 

to a lack of available talent.  

 

Internationally the number of graduates within the ICT sector is alarming. ICT graduates in 

Europe from 2000-2010 were numbered at 115 000, indicating a decreasing trend 

throughout the past few years (Gareis et al., 2014:118). The JCSE report also stated that in 

the United Kingdom less than 20 000 people graduate with ICT-related degrees each year, 

while e-skills require approximately 140 000 new entrants every year (Schofield, 2014:2).  

 

The pressure on graduates is also greater than before. Graduates need skills with a high 

economic value and need to be prepared to accept positions in industries that do not exist 

as yet (Wolfe, 2013). Graduates must be malleable and flexible to meet the challenges of 

the market and willing to continuously develop themselves (Rayner & Papakonstantinou, 

2015:100; Right Management, 2014:21). According to the ICT-skills and Salary Report 

professionals are required “to wear many hats” (Schofield, 2014:2). Professionals are 

expected and required to work across functional areas such as IT infrastructure, 

applications/middleware, collaboration/telecommunication and business transformation. 

This report also stated that 85% of ICT specialists surveyed indicated that they had 

undertaken training within the previous year in order to update their current skills or to 

obtain new skills. Furthermore, 61% of respondents indicated that they required certification 

of their skills. Lastly the report highlighted the importance of some skills over others. 

Organisations had begun focusing on skills such as improving competency in virtualisation, 

security, revamping network infrastructure, continuing migration to cloud-based applications 

and services, and revising resources allocated to servers and storage (Schofield, 2014:2). 

Due to the increasing awareness of the benefits of using ICT, rapid technology 

developments have created an expectation of change in ICT positions. New profiles such 

as Big Data and Cloud computing specialists have been created (McLaughlin et al., 2014).  
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Baller, Dutta, and Lanvin (2016) state that the world entered the Fourth Industrial 

Revolution with processing and storage capacities increasing significantly, with knowledge 

becoming available to more individuals. The future holds potential for human development 

as the effects of new technologies such as quantum computing, energy storage, 3-D 

Printing and the Internet of Things and artificial intelligence develop. It has been suggested 

by McLaughlin et al. (2014:98-110) that mobile technologies, cyber tools and technologies 

rather than the classic ICT programming (and similar systems), have become increasingly 

important. These new ICT profiles may be created in most industry sectors and further than 

the traditional path of ICT studies, but with a strong need for ICT to infiltrate current and 

new educational trajectories (McLaughlin et al., 2014). These changes form the basis for 

innovative educational approaches, new styles of delivery and improved curricula and 

learning outcomes aimed at filling this gap. Therefore, it is important to note that Higher 

Education (HE) imparts such skills (amongst others) to their ICT graduates. 

 

In 2007 Accenture, a leading international management consulting, technology and 

outsourcing service, organisation assessed the skills taught by twenty South African 

universities. Their study revealed an incompatibility concerning the skills required by ICT 

industry and graduate skills produced by universities (Merkoffer & Murphy, 2010:589). 

Akoojee, Arends, and Roodt (2007:3-55) and Roodt and Paterson (2008:5-66) also raised 

these concerns. Such studies confirm that the necessary skills required by the ICT industry 

are not necessarily taught by educational institutions particularly not by HEI. In 2006 there 

were 104 000 available jobs in the South African ICT field, converted into 46% of vacant 

posts (Pop & Barkhuizen, 2010:75). This problem is exacerbated by the fact that industry is 

generally not able to employ new graduates to fill their skills requirement because most 

graduates have the qualification but not the practical skills and experience needed by 

industry. The Joint Initiative on Priority Skills Acquisition (JIPSA) JIPSA (2007:11) indicates 

that in 2007 there were in the region of 200 000 unemployed South African ICT graduates, 

with an assortment of qualifications. They further elaborated on this dilemma stating that 

SA has a disparity of relevant skills and does not meet the requirements and expectations 

in terms of soft skills. Insource.ICT (2007:3), an IT recruitment company situated in SA, 

suggested that this is probably due to the lack of integration between the private sector, 

government and educational institutions, each having a role in building the capacity of ICT 

skills. According to the African Economic Outlook (Adesina, Gurría, & Clark, 2016:108) 

skills discrepancies point to the deprived quality of education, and the absenteeism of 

relationships amongst employers and educational systems as underlying dilemmas.  
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Roodt and Paterson (2008:47) suggest that in addition to the fact that the skills of ICT 

graduates do not meet industry requirements, the education and training supply institutions 

do not contribute substantially to raise skills among professionals. ManagementSA (2013:1) 

argues that the South African labour market cannot provide the amount of high quality 

workers as required by industry. It is further complicated with the state of the existing 

educational system that is not designed to prepare individuals for the workplace.  

 

Similar scenarios have been reported in countries within the European Union (Kolding, 

Ahorlu, & Robinson, 2009:13). A comment made by Adesina et al. (2016:109 - 111) in the 

African Economic Outlook 2016: skills mismatches point to the poor quality of education, 

and the absence of linkages between educational systems and employers as underlying 

problems.  

 

It is clear there is a need for a continuous cooperation between government, ICT industry 

and the education sector (Kolding et al., 2009:13) as the skills of South African ICT 

graduates do not meet expectations of industry. This problem could be caused by the 

current educational system not preparing quality graduates for employability or work-

readiness, along with the lack of relationships between the educational system, 

government and ICT industry.  

 

This study was designed to explore current skills and roles within the ICT profession and 

what competencies industry expected from ICT graduates.  

 

1.3 Problem statement  

Studies (Gareis et al., 2014; McLaughlin et al., 2014; Pop & Barkhuizen, 2010; Schofield, 

2014) suggest that a large number of unfilled positions exist in the ICT industry. 

Compounding factors are that (a) the number or vacant positions would increase in time 

and (b) that large numbers of graduates remain unemployed because of ill taught ICT skills. 

Whilst the South African Department of Education places emphasis on science and 

technology related subjects at all levels of education, less than one percent of matriculants 

passed IT as a subject in the 2016 National Senior Certificate examination (Department of 

Basic Education, 2017). Against this backdrop it becomes evident that not only do a limited 

number of students graduate with IT as a subject, but that a skills mismatch exists between 
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high school graduates and the expectations of the ICT industry. Furthermore, the skills 

acquired by graduates from HEIs do not meet the requirements of the ICT industry. 

 

Consequently, the problem statement reflecting the present study is a disjunct between ICT 

curricula and the expectations of industry. Therefore, the focus of the current study is to 

investigate the current requirements and expectations of ICT industry of graduates entering 

the workplace. 

 

1.4 Research question 

After a review of the literature together with a pilot investigation it is evident that the 

development of a South African ICT skills framework is in need. Such a framework could 

assist in the development of ICT curricula at HEIs. The following research question was 

formulated to guide and frame the inquiry: 

 

What skills would an ICT framework comprise of when representing South African ICT 

industry’s expectations? 

 

1.5 Objectives of the research 

To answer the research question a set of objectives were formulated. The primary objective 

of the study was twofold: 

 To acquire an understanding of the South African ICT industry regarding their 

expected skillset of ICT graduates. 

 To develop a contextual relevant ICT skills framework for South African HEI. 

To accomplish the primary objective, the subsequent objectives were composed for the 

current study: 

 

The sub objectives of the study were to: 

 Explore and describe views and experiences of ICT practitioners’ skills of their 

individual ICT roles. 
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 Explore the expectations from the South African ICT industry regarding ICT 

graduates by applying an appropriate ICT skills framework. 

 Develop an ICT graduate skills framework for South African HEI.  

The outcome of the study will encompass a framework to be used as (a) guideline(s) of a 

proposed strategy regarding industry’s expectations of ICT graduates.  

 

1.6 Relevance and potential contribution of the research 

Little is known on the nature of roles within ICT and the skills related to such in the 

profession. Therefore, an understanding of this interrelationship could support and lead 

graduates’ transition into industry. Although no standard definition of ICT skills existing in 

SA could be found, current research efforts are aimed at an attempt to identify and 

characterise the different types of ICT skills required by graduates. These attempts resulted 

in a variety of e-skills taxonomies and frameworks but are not the same in different 

countries and enterprises. Instances of such frameworks are the California ICT Digital 

Literacy Framework, and the European e-Competence Framework (e-CF) and the Skills 

Framework for the Information Age (SFIA) (SFIA, 2015a). Breytenbach (2013:202) raised 

the concern that within the South African skills shortage debate is the absence of a 

consistent ICT occupational taxonomy. This research implied a need for a consolidated list 

of occupations and skills to be developed by 2030. It is furthermore requested to determine 

the size and nature of e-skills shortages in South Africa that require an understanding of 

what should be measured in the form of a standardised occupation or skills taxonomy 

(Calitz, Greyling, & Cullen, 2010:9; Department Public Service and Administration, 2012:27; 

Lotriet, Matthee, & Alexander, 2010:45).  

 

Beyond the unemployment in SA, there is an indication of concurrent unemployment of 

skilled professionals and vacancies continuing to be unfilled. This could be because of a 

skills gap and mismatch amongst the competencies that employment seekers have and the 

competencies as prerequisite by employers. As HEIs are viewed as the key source of 

competent and work-ready graduates, it makes sense that HEI must understand what the 

essential skills required are to deliver the applicable programmes.  

 

This study aimed to determine a set of expectations and requirements of stakeholders 

regarding ICT graduates. This could lead to a better understanding of the current needs of 
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industry regarding employment of ICT graduates, which, in turn, may assist HEIs to compile 

and present flexible programs that will ensure skilled ICT students. In addition, the findings 

of this study would contribute to the literature regarding ICT in the South African context. 

Additionally, this study could assist to make the most of the employment opportunities of 

prospective ICT graduate professionals, particularly in a rapidly developing field such as 

ICT. The current study is consequently significant as it has endeavoured to understand 

what the required skills and competencies for ICT graduates are.  

 

This study is designed to explore current skills and roles within the ICT profession; initially 

understanding what ICT professionals’ skills really are. In this case the emphasis will be on 

an understanding of the different professions within ICT and perceptions of ICT 

practitioners (self-identity) with relation to skills required for their roles. Following these two 

paths existing ICT skills frameworks were used to integrate the two. An in-depth discussion 

on existing ICT skill frameworks will be discussed in Chapter Two.  

 

Pilot investigations have found (to be discussed in § 2.7.6) an absence of an ICT skills 

framework in South Africa at present.  

 

This study provided a framework that could be used as a guide for the skills and 

competencies required by ICT graduates. As a result, it is hoped that this study would 

contribute to decreasing the skills mismatch and skills gap, ICT industry, graduates and the 

possibility of using a framework to address the skills expectations of the ICT industry.  

 

1.7 Theoretical framework 

The focus of this study was to explore and describe the experiences of ICT practitioners 

with regards to the skillset required by them to execute their respective roles. A detailed 

description of the qualitative approach applied is presented in Chapter Three, and 

unstructured interviews (Lester, 1999:152; Marshall & Rossman, 2014) were utilised to 

collect data and assist the researcher to increase an understanding of these practitioners’ 

lived realities and the required skillset. 
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The current study implemented a qualitative framework that allowed the researcher to 

participate in an in-depth view at the world of the required skillset of ICT graduates as a 

phenomenon. This was followed by the assignment of meaning to reality in an orderly 

manner and to understand the full density of the ICT professional’s experiences. Methods 

common to phenomenological research (Medico, 2005) directed the process of data 

collection and analysis. The focus for this study was to explore the skillset required by the 

ICT industry with regards to students graduating in this field at HEIs. Therefore, Grounded 

Theory (GT), making use of the constant comparative method (CCM) (Boeije, 2002) as 

structural coding method, is appropriately suited to an exploration of determining skills 

required from ICT graduates. The results are a culmination of the ICT practitioners’ 

opinions and share a perspective into these practitioners’ lived experiences. 

 

1.7.1 Research methodology 

This study took place in two phases. The first phase was a situation analysis where the 

views and expectations of ICT practitioners in South Africa were explored. The second 

phase was the development of an ICT skills framework for HEIs in South Africa. 

 

1.7.1.1 Phase One: Situation analysis 

The study population was currently employed ICT practitioners within various industry 

sectors. Sampling from the study population of the participants was performed through 

purposeful snowball sampling. The sample consisted of ICT practitioners employed in a 

variety of roles in industry sectors as identified by Statistics South Africa (2012). 

 

1.7.1.1.1 Data collection procedures 

The purpose of the current study was to comprehend the skills required by ICT 

practitioners. A comprehensive review of relevant literature was conducted to obtain an 

understanding of the international ICT skills frameworks applied, as well as the 

interrelationship amongst these frameworks. Since Grounded Theory is used as the basis 

for the design of this study, this theory will be discussed in Chapter Three. Unstructured 

interviews were conducted to gather data.  
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1.7.1.1.2 Data analysis procedures 

Identified persons in industry were interviewed by the researcher. These unstructured 

interviews that were audio recorded were undertaken as the initial phase of data collection. 

These were then transcribed verbatim into Microsoft Word documents and used to 

establish trustworthiness of the data collected. Atlas.ti™ Version 8 as a computer assisted 

qualitative data analysis system was used as a qualitative software tool for analysing data. 

Following the investigation of the collected data, qualitative data were quantitised and 

forwarded to the North West University (NWU) Statistical Services at the Potchefstroom 

campus of the NWU for further statistical analysis. A detailed motivation and description of 

this action is described in § 4.5.4. Coded qualitative data with the intervention of 

quantitative analysis was used to develop a framework for expectations of industry 

regarding the ICT competencies of HEI graduates. 

 

1.7.1.2 Phase Two: Framework development 

Phase Two encompassed framework development on the findings during Phase One. 

 

1.8 Thesis layout 

The thesis consists of five chapters. Resumes of all of these chapters are offered further 

down to permit readers to follow and understand discussions on subjects presented.  

 

 

 

 

 

 

 

 

 

 

Chapter One:  Introduction 

Chapter Two: Literature review 

Chapter Three: Research design and 
methodology 

Chapter Four: Research findings and ICT skills 
framework 

Chapter Five: Conclusions, reflections and 
recommendations 
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Chapter One:  Introduction 

The first chapter covers the introduction and the background of the study. It includes the 

outline of the problem statement culminating in the primary objective from where the 

theoretical and empirical objectives were derived. It concludes with a brief outline of the 

complete study. 

 

Chapter Two:  Literature Review 

This chapter is a literature review. It explores the frameworks in general followed by skills, 

roles, jobs and skills frameworks. To increase the understanding required for ICT skills, this 

chapter also discusses international ICT skills frameworks. A framework to guide the 

mapping of identified required ICT skills is presented.  

 

Chapter Three: Research design and methodology 

Chapter Three includes a discussion of the qualitative empirical research. This chapter 

draws out the details of the research design and the methodology used during the research 

process. A discussion on the research methodology, philosophical perspective, research 

paradigm and design is presented. A discussion on the trustworthiness of this study is 

presented. The ethical considerations considered, and the limitations of this study are 

outlined.  

 

Chapter Four: ICT skills framework 

This chapter provides summary information on the methodology followed for the current 

study. It also delivers the data collection and analysis process. This chapter presents the 

study’s findings. The findings are analysed, interpreted and evaluated. The discussion will 

form the basis of the development of a relevant framework that will explain and guide the 

improvement of the skills required by ICT graduates. This chapter also presents an 

overview of the framework. It provides a description of the framework by highlighting the 

assumptions, purpose and structure of the framework.  
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Chapter Five:  Conclusions, Reflection and recommendations 

The final chapter consists of a review of the study, conclusions with regards to the 

theoretical and empirical objectives, recommendations emanating from the study as well as 

proposals for future research. 
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2.1 Introduction 

Some components, such as computers and telephones, have existed for decades. Merely 

25–30 years ago, photocopy machines were considered the most vital Information and 

Communication Technology (ICT) tool to be used in offices. Other technologies, such as 

smartphones, digital TVs and robots, are more recent entries (SearchCIO, 2017). ICT 

developments have transformed vastly and radically (Azhar & Ahmad, 2015:1). Computing 

technology of the past to what we now know as ICT, is a huge leap. Technologies such as 

landline telephones, radio and television broadcast are still extensively used together with 

new ICTs such as artificial intelligence, robotics as well as the internet-enabled sphere and 

mobile wireless networks. The list of ICT components continues to grow (SearchCIO, 

2017). Technology has removed and changed several jobs. In addition, technology has  

created new categories of employment (Schiller, 2013). Continuous and rapid technological 

advances are changing the skill requirements for appropriate employment for the future 

(Baller et al., 2016:20). It is reported in the Future of Jobs report (Schwab & Samans, 

2016:32) that children currently in primary school will work in new job types that currently 

do not exist. This report also stated that by the year 2020, specific professions and job 

types would require competence in new skills that had previously not been part of the 

current essential skillset for the ICT profession (Schwab & Samans, 2016:54). Having 

continuous changes in ICT, jobs and required skillsets may require the rethinking of 

educational ICT offerings.  

 

IT (information technology) is at times used synonymously with ICT (information and 

communication technology). The Oxford Dictionary of Computer Science (Butterfield, 

Ngondi, & Kerr, 2016:270), refers to IT as any form of technology, i.e. any equipment or 

technology used by people to handle information. This dictionary explains that people 

handled information for thousands of years including ancient technologies such as the 

abacus. The term “information technology” was created in the 1970s and refers to the 

relationship with modern technology, electronic-based, and handling information. IT 

therefore incorporates the whole of computing and telecommunication technology, together 

with major parts of consumer electronics and broadcasting (Butterfield et al., 2016:270). 

Gartner (2017a), the leading ICT research and advisory company, defines Information 

Technology (IT) as the “entire spectrum of technologies for information processing, 

including software, hardware, communications technologies and related services.” In 

general, IT does not consist of embedded technologies that do not generate data for 

enterprise use.  
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ICT is, according to (Butterfield et al., 2016:269), (a) a canopy term used to cover both 

computing and communication technologies with an emphasis on the combined used of 

information processing and transmission and (b) “The physical convergence of telephone, 

computer and network infrastructures” (Butterfield et al., 2016:269). Although there is a 

general definition of ICT, the term is in general accepted to mean all devices, networking 

components, applications and systems that combined, allow people and organisations to 

interact in the digital world (SearchCIO, 2017). Information and communication technology 

(ICT) has transformed and continues to change almost all facets of our day-to-day lives. 

These include our social interactions, educational systems, and business atmosphere. All 

of this has changed in some way due to developments in the field of ICT. ICT is responsible 

for extraordinary prospects together with challenges to the industry itself.  

 

The business landscape has changed due to trends such as advances in ICT and 

outsourcing and offshoring strategies amongst others (Berry, Bohn, & Mulder, 2016:488). 

Eom (2015:316) comments that, to achieve an organisation’s strategic objectives and 

goals, the value of ICT and ICT units should be acknowledged. This leads to ICT activities 

becoming more pervasive, and interwoven with human activities (Strigini, 2012:5). Despite 

the value of ICT in organisations, the utility of ICT solutions is influenced by not only the 

appropriateness and suitability of solutions, but also by the availability of appropriately 

trained and skilled staff (Asgrahani & Shankararaman, 2014:82).  

 

A concern seems to be that the gap between the supply and demand of skilful ICT 

employees for people with ICT skills has been growing internationally (Asgrahani & 

Shankararaman, 2014:82). A shortage of interest in ICT careers seems to persist (Eom, 

2015:316), and it seems that presently there is a concern that there are insufficient 

students at all stages of the computing education pipeline to satisfy the future needs of the 

industry. McDonald (2016) raises the following concerns with regards to the supply of ICT 

skills: 

 For the past years the number of graduates in ICT has dropped leading to fewer 

people with degrees in ICT  

  Although there is a number increase of computer science graduates, the question 

asked is whether these students are leaving higher education without the skills 

required  to enter the workplace  
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 As the skills gap leaves organisations scrambling for talent, self-taught developers 

are taking advantage of the need for skilful workers  

However self taught developers who attain the skills required are finding positions within 

organisations requiring specific skills. Thus self taught developers may occupy positions 

which could have been filled by ICT graudates. 

 

With ICT transforming the ways in which many sectors of the industry function skilled ICT 

employees are required. It has allowed organisations to develop new and innovative 

methodologies to design, develop and make products and services available. Higher 

Education (HE) plays a part in developing skilled ICT personnel (Asgrahani & 

Shankararaman, 2014:81). 

  

Evans (2002:25) and Schwab and Samans (2016) state that educational and training 

institutions should restructure themselves to better prepare a new ICT workforce. Evans 

(2002:25), Von Konsky, Miller, and Jones (2016:47)  and Fernández-Sanz, Gómez-Pérez, 

and Castillo-Martínez (2017:30) suggest the application of an ICT skill framework as an 

effective tool for this restructuring. Such an ICT skills framework could produce a common 

language for stakeholders (industry, educators and others) to develop the educational and 

training tools required to prepare ICT graduates for the workplace. Skills frameworks, 

according to Evans (2002:25) and Koh, Chai, Benjamin, and Hong (2015:535), could be 

used for increasing collaboration amongst education and business. Industry can 

communicate their performance expectations to their employees, educational institutions 

reform their curriculum to match workplace requirements, and the skills gap between 

workplace expectation and student preparation reduced (Evans, 2002:26). There appears 

to be a need for standardisation of expectations of ICT roles for more effective alignment of 

industry needs with ICT education. A skills framework for ICT graduates could assist as a 

guide for the skills and competencies required by ICT graduates. 

 

Several authors, (Evans, 2002:25; Fernández-Sanz et al., 2017:30; Von Konsky et al., 

2016:47) are of opinion that the use of ICTs framework could assist educational institutions 

to prepare a new ICT workforce for the future. Therefore, the purpose of this chapter is to 

report on a literature review of frameworks in general and then on frameworks for the 
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information age. The focus is first on frameworks in general followed by skills, roles, jobs 

and skills frameworks. 

 

2.2 Frameworks 

The following form the basis on which the discussions of this thesis base definitions as they 

relate to various frameworks:  

 

A framework is defined by the BusinessDictionary as: “Broad overview, outline, or skeleton 

of interlinked items that supports a particular approach to a specific objective, and serves 

as a guide that can be modified as required by adding or deleting items” 

(BusinessDictionary, 2017b) whilst the Cambridge Online Dictionary defines a framework 

as: “supporting structure around which something can be built” or “a system of rules, ideas, 

or beliefs that is used to plan or decide something” (CambridgeOnlineDictionary, 2017). 

Nilsen (2015:2) states that frameworks generally denote a structure, overview, outline, 

system or plan consisting of various descriptive categories. This may include concepts, 

constructs or variables, and the relation between them that are presumed to account for a 

phenomenon but does not offer explanations; it rather describes an empirical phenomenon 

by fitting them into a set of classifications. Within the ICT discipline, a range of frameworks 

exist. Rouse (2017) suggests that within ICT a framework is usually more complete than 

a protocol and more prescriptive than a structure. It is rather a layered structure that 

indicates the kinds of programs that could be constructed in addition to how they would 

interrelate frequently to layer computer systems frameworks (Rouse, 2017). This author 

also suggested that certain computer system frameworks might include actual programs, 

specify programming interfaces and offer programming tools for using the frameworks. 

Amongst others, frameworks within ICT might be a set of functions within a system and 

how they interconnect; the layers of an operating system; the layers of an application 

subsystem or how communication should be standardised at certain levels of a network 

(Rouse, 2017). 

 

A second view of frameworks within the ICT discipline is offered by Tilson, Lyytinen, and 

Sorensen (2010:6). These authors proposed that for any framework to explain “digital 

convergence or divergence” the framework must satisfy a set of criteria. These are: 

 Account for expansion and growing complexity of technological infrastructures 

http://dictionary.cambridge.org/dictionary/english/supporting
http://dictionary.cambridge.org/dictionary/english/structure
http://dictionary.cambridge.org/dictionary/english/build
http://dictionary.cambridge.org/dictionary/english/system
http://dictionary.cambridge.org/dictionary/english/rule
http://dictionary.cambridge.org/dictionary/english/idea
http://dictionary.cambridge.org/dictionary/english/belief
http://dictionary.cambridge.org/dictionary/english/plan
http://dictionary.cambridge.org/dictionary/english/decide
http://searchnetworking.techtarget.com/definition/protocol
http://searchnetworking.techtarget.com/definition/protocol


23 

 Account for dynamic mutual dependencies among social and technical 

infrastructures 

 Provide some way of breaking up an increasingly interconnected socio-

technological world into separate domains that allow meaningful study and 

 Use domains identified to explain dynamic mutual dependencies among social and 

technical infrastructures 

Examples of frameworks that are presently used or presented by standard bodies or 

companies in ICT include: Internet Business Framework which is a group of programs that 

form the technological basis for the mySAP product from SAP (Rouse, 2017) and the 

Zachman framework. The Zachman Framework is a logical arrangement with the purpose 

of offering a complete representation of an ICT enterprise that is independent of the tools 

and methods used in any particular ICT business (Zachman, 2008). ICT related 

competence frameworks include the European Skills, Competencies and Occupations 

classification (ESCO), European Competence Framework (e-CF) and the Skills Framework 

for the Information Age (SFIA). ICT frameworks are elaborated on in § 2.7. 

 

European Skills, Competencies and Occupations classification (ESCO) is the 

multilingual classification of European Skills, Competencies, Qualifications and 

Occupations. It recognises and categorises competencies, skills and qualifications. The 

system provides occupational profiles showing the relationships between occupations, 

skills, competencies and qualifications.  

 

European Competence Framework (e-CF) The European e-Competence Framework is a 

reference framework that can be utilised within the ICT sector. The framework provides a 

communal language to describe the competencies including skills and knowledge 

requirements of ICT professionals, professions and organisations at five proficiency levels, 

and is intended to enlighten the requirements of individuals, businesses as well as other 

organisations (European e-Competence Framework 3.0, 2014). 

 

Skills Framework for the Information Age (SFIA) describes and manages skills and 

competencies required by ICT professionals. It is intended to assist in matching the skills of 

the employees to the needs of ICT business (SFIA, 2015b). SFIA could be used throughout 

the attainment of skills process. This may include individuals who provide outsourcing, 

http://whatis.techtarget.com/definition/framework
http://searchcio.techtarget.com/definition/Zachman-framework
https://en.wikipedia.org/wiki/Information_and_communication_technologies
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manage services, education, training, or consultancy services (SFIA, 2014:8). SFIA is 

therefore used by several organisations to assist with the process to acquire the correct 

skillset of employees. This is done by identifying standard combinations of skills, at times 

known as Role Profiles or Professional Profiles.  

In order to ensure the most appropriate use of skills frameworks, it is important to 

understand the difference and relationship between skills, roles and jobs. 

 

2.3 Skills 

Conceptually skills and competencies are related to ICT skills frameworks. The expression: 

“skill” is generally used as a focus for research, policy interventions, as a unit of measure 

with economic implications and as an indicator in the debate on youth unemployment. 

Nevertheless there seems to be “no consensus among social scientists about the meaning 

of the concept of skill” (Green, 2011:4). A skill is defined by the English Oxford Living 

Dictionaries (2017b) as:  

 The ability to do something well; expertise  

 A particular ability  

Likewise the Merriman-Webster Dictionary (Merriman-Webster, 2017) defines skill as:  

 “The ability to use one's knowledge effectively and readily in execution or 

performance 

 Dexterity or coordination especially in the execution of learned physical tasks 

and 

  A learned power of doing something competently: a developed aptitude or 

ability” 

A similar definition of skill is provided by BusinessDictionary (2017h) as “An ability and 

capacity acquired through deliberate, systematic, and sustained effort to smoothly and 

adaptively undertake complex activities or job functions involving ideas (cognitive skills), 

things (technical skills), and/or people (interpersonal skills).” 

 

Dictionary.com (2017) explains competence as a) the quality of being competent b) 

possession of required skill, knowledge, qualification or capacity c) an income sufficient to 

furnish the necessities and modest comforts of life and d) sufficiency. Correspondingly, 

BusinessDictionary (2017a) explains it as “A cluster of related abilities, commitments, 
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knowledge, and skills that enable a person (or an organisation) to act effectively in a job or 

situation. Competence indicates sufficiency of knowledge and skills that enable someone to 

act in a wide variety of situations. Because each level of responsibility has its own 

requirements, competence can occur in any period of a person's life or at any stage of his 

or her career.”  

 

It is explained by the SFIA (2015b) that, when easily recognisable definitions of skills and 

levels are provided, consistency can be achieved in sourcing and job assignment, 

professional development planning and understanding the capability of the workforce. This 

could consequently reduce risks and potential costs from incorrect placement of personnel.  

 

The skills involved can be defined by an organisation, or else by third party organisations 

(Ivancevich, 2016). These skills are generally demarcated in terms of a skills framework, 

similarly known as a competency framework or skills matrix (Tomar, 2009:123). 

Competency frameworks or skills matrices contain the skills required, as well as a grading 

system, with a description of what it means to be at specific level for a certain skill. A skills-

competency framework defines the capability of an organisation together with its 

employees to perform a certain profession, under certain working environments (Chen, 

Doumeingts, & Vernadat, 2008:652).  

 

Christofer and Singhal (2017:330) state that for skills management to be most effective and 

required to be a continuing process, individuals must review and update their skillsets 

frequently. In addition, these authors advise that updates should take place as frequently 

as possible.  In order for managers to perform management tasks and assume various 

roles, it is required of managers to be skilled (McGee, 2008:265; Tomar, 2009:123). Katz 

(1955) advocates that skill implies an ability that can be developed, and not necessarily be 

inborn. Skills could therefore be demonstrated in performance, not only in potential. This 

resulted in a prominent skills theory. He identified three managerial skills essential for 

successful management. This theory has a three-way relationship managerial skill namely 

technical, human, and conceptual. Having a deficiency of a skill loses the opportunity of 

being successful within and for the organisation (Seyedinejat, Razaghi, & Dousti, 2014:34). 

As a result the skills categories identified by Katz (1955) are that the key criterion of 

skilfulness must be effective action under changing situations and could be categorised as: 

Technical skills provide an individual capacity or ability to perform pre-determined results 
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by applying tools, machines, techniques, crafts, systems as well as methods of 

organisation (Boundless, 2016). These skills and specialised knowledge such as 

processes, techniques and tools are related to a specific discipline (Katz, 2009:7). These 

include the human skills that result in the ability to interact effectively with people, including 

working effectively as a group member and building a cooperative effort within the team. A 

person with a developed human skill is aware of his own attitudes, assumptions and beliefs 

about other individuals and groups. This author also refers to human skills as the ability to 

accept the existence of viewpoints, perceptions and beliefs different from his own. This 

involves being able to understand what others really mean by their behaviour and words. 

Conceptual, also known as perceptual, or analytical (Seyedinejat et al., 2014:35) skills are 

the ability to comprehend the organisation as a whole unit or to have a systemic viewpoint 

(Tim & David, 2004:1299). This skill can be extended to the understanding of the 

association within the industry in general and could also include society and the political, 

social and economic factors of an entire nation (Seyedinejat et al., 2014:35). Conceptual 

skills involve the formulation of ideas. Managers understand abstract relationships, develop 

ideas, and solve problems creatively. Technical skills therefore reflect on “things”, human 

skills focus on people and conceptual skills focus on ideas and concepts.  

 

Pant and Baroudi (2008:124-128) indicates the importance of academic education of 

human and technical skills for managers and identified its necessity and importance. 

Education is critical today in the face of economic, environmental, and social challenges as 

it develops a range of skills and knowledge (National Research Council, 2012). Sood 

(2017:144) highlighted the need for workers who can put the knowledge and skills to work. 

According to Sood (2017:144) important skills and competencies are compulsory for 

employability for the current workplace and are categorised as: a) basic skills; b) 

competencies and attributes that could be instilled through educational practices. The 

National Research Council (2012:1-1) states the importance to learn in ways that support 

not only remembering but also the use and application of skills and knowledge. This 

process is referred to as the “transfer” in cognitive psychology. As the speed of change 

increases and assorted technologies come together, new global businesses such as 

telecommunications are being created. The view of the National Research Council (2012:2-

2) is that 21st century skills relate to knowledge that can be transferred or applied in new 

situations. These changes alter the important arrangement of firms and require new 

organisational approaches and management skills (Saha, 2006:34). There are different 

kinds of skills pursued in the corporate world such as soft skills, communication skills, 
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business writing, corporate presentation and marketing, leadership and managerial skills 

amongst others. Desirable individuals have a combination of hard and soft skills, and those 

skills are continuously changing as the current business climate is in constant state of flux. 

According to the FLUX REPORT (Right Management, 2014:15) leadership skills combined 

with management skills emerged as the most essential skills that human resources (HR) 

decision-makers consider to be developed in employees to drive growth.  

 

Popovici (2012:126) explains that the words manager and leader are used to designate the 

same person who leads. However, they represent different realities and the main difference 

arises from the manner in which people surrounding them are motivated. Folkman (2017) 

regards good managers as good leaders, however the two roles are different. It is 

acknowledged by Algahtani (2014:71) that management skills overlap with leadership skills, 

as both encompass problem-solving, decision-making, planning, delegation, 

communication, and time management. Similarly, Abbass (2012:114) views the 

employment of management skills as important tools for leadership. It is apparent that 

different considerations emphasise aspects that distinguish leadership from management, 

often naming them as two dissimilar processes that have been used differently by different 

people. It may be assumed that all managers are leaders. Some do not exercise 

leadership, and many lead without having a management position. An overlap between 

these terminologies is recognised (Figure 2-1). 

 

The BusinessDictionary (2017e) defines management as “the organisation and 

coordination of the activities of a business in order to achieve defined objectives.” Popovici 

(2012:126) describes management as the “process of setting and achieving organisational 

goals through its functions: forecasting, organisation, coordination, training and monitoring-

evaluation.” Katz (1955:33), views the management as exercising direction of a group or 

organisation through executive, administrative, and supervisory positions. Moreover Katz 

(1955:33), regards a management duty as tasked-oriented that involves developing staff, 

mentoring persons with potential and resolving conflicts while keeping up ethics and 

discipline. Thus, management could be considered as a process used to accomplish 

organisational objectives. 
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Figure 2-1: Spheres of management and leadership skills 

 

Leadership is explained by the BusinessDictionary (2017d) as” individuals who are the 

leaders in an organisation”, or as “the activity of leading a group or an organisation or the 

ability to do this.” Kruse (2013:3), defines leadership as “a process of social influence, that 

maximises the efforts of others, towards the achievement of a goal.”  This author further 

elaborated the definition by explaining what leadership does not include as:  

 Leadership stems from social influence, not authority or power 

 Leadership requires others, and that implies they don’t need to be “direct reports” 

 No mention of personality traits, attributes, or even a title; there are many styles, 

many paths, to effective leadership and 

 It includes a goal, not influence with no intended outcome 

 

O'Boyle, Murray, and Cummins (2015:2) state that leadership is about relationships. These 

authors identified that a leader can only exist when followers will acknowledge and 

legitimise the leadership. Leadership is the ability to influence and guide (Popovici, 

2012:127).  
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The view of the difference among a manager and a leader is that leaders are people whom 

individuals naturally follow through their own choice, while managers must be followed. In 

addition, it is possible for managers to have obtained a position of authority through time 

and loyalty that is not a result of leadership. A leader might not have any organisational 

skills, but vision that unites people following the leader. Thus, management is about 

organisation. In contrast, a leader’s emphasis is on why to motivate and inspire their 

subordinates. Not all leaders have the skillset to be managers, and not all managers have 

the skills to be leaders (Doyle, 2017b). 

 

2.4 Roles 

Individuals can hold several roles or responsibilities within an organisation. Hanna and 

Rance (2011:50) view roles as a “set of responsibilities, activities and authorities assigned 

to a person or team.” Thus, a role is a process or function. One person or team may have 

multiple roles—for example, the roles of configuration manager and change manager may 

be undertaken by the same person. A role is defined by the BusinessDictionary (2017f) as: 

“A prescribed or expected behaviour associated with a particular position or status in a 

group or organisation.” This implies that jobs or positions have a set of specific 

expectations attached to them (BusinessDictionary, 2017g). A similar definition is provided 

by Difference Between (2017), stating that a role refers to a prescribed or expected 

behaviour associated with a specific position or status in a group or organisation. Roles are 

phases ascribed to an individual in his/her career; roles are played by means of the 

initiative authorities have assigned to a candidate; and are performed according to the 

assigned tasks. 

 

2.5 Jobs 

A job is defined by the BusinessDictionary (2017c) as “A group of homogeneous tasks 

related by similarity of functions. When performed by an employee in an exchange for pay, 

a job consists of duties, responsibilities, and tasks (performance elements) that are (i) 

defined and specific, and (ii) can be accomplished, quantified, measured, and rated. From 

a wider perspective, a job is synonymous with a role and includes the physical and social 

aspects of a work environment. Often, individuals identify themselves with their job or role 

(foreman, supervisor, engineer, etc.) and derive motivation from its uniqueness or 

usefulness.” 
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A job is usually considered as: 

 An assignment or a specific task that is performed as part of the routine of a job or 

for a fixed amount (WorldReference.com, 2017) 

 A post of employment that could be a full-time or part-time position (Didonna, 2016) 

and 

 Everything an individual is required or obliged to do. This could be a person’s duty 

or responsibility. It usually refers to work that receives compensation (Diffen, 2017) 

 

Descriptions of professional profiles, occupations and skills related to the ICT area have 

been explored (Fernández-Sanz et al., 2017:30). People with jobs in the career field of ICT, 

use hardware, software, networks, servers, and other technologies to store and manage 

data. Large quantities of jobs are presented within the ICT field. Some of the wide-ranging 

occupations in this field include: (a) Web developers, who design and create websites, (b) 

Database administrators, who keep data organised and accessible when required, and (c) 

Network administrators, who ensure that daily operations are functional (Doyle, 2017a). Job 

titles vary between companies and within companies in each company (Caruso, 2014:52; 

Lüdi, Meier, & Yanaprasart, 2016:164). For example, a company may recruit for a 

"developer" where a different organisation recruits for a "programmer," and, although the 

work may be exactly the same at both organisations, dissimilar job titles are prevalent 

(Doyle, 2017a). Doyle (2017a) states that the skills in the ICT field are transferable that 

implies it is possible for applicants to apply for diverse roles.  

 

SFIA (2015a) maintains that when using this framework, a job and role should be regarded 

as follows: A job can be made up of one or more roles, that include one or more skills at 

applicable skill levels. For instance, there may be a job in an organisation as service desk 

manager that includes the roles of Incident Management Process Owner, Major Incident 

Manager and Knowledge Management Process Owner. Each role would require one or 

more skills at several levels.  

 

2.6 Careers 

A description of the word "career" is provided by Schein (1990:2) as the general sense of 

the set of work-related experiences and roles that make up an individual's work life. 

Likewise, a career is defined by Business Dictionary (2010e) as “The progress and actions 

http://www.diffen.com/difference/Accountability_vs_Responsibility
https://www.thebalance.com/transferable-skills-list-525490
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taken by a person throughout a lifetime, especially those related to the individual’s 

occupations. A career is often composed of the jobs held, titles earned, and work 

accomplished over a long period of time, rather than just referring to one position. While 

employees in some cultures and economies stay with one job during their career, there is 

an increasing trend towards employees changing jobs frequently. For example, an 

individual's career could involve being a lawyer, though the individual could work for 

several different firms and in several different areas of law over a lifetime.” 

 

The American Heritage® Dictionary of the English Language (2016) defines a career as: 

(a) A chosen pursuit; a profession or occupation; (b) The general course or progression of 

one's working life or one's professional achievements: an officer with a distinguished 

career; a teacher in the midst of a long career.  

 

A career could therefore be viewed as a “profession or occupation,” particularly one that 

requires training, followed as one's life's work, or the general course or progress of action 

through life or through a stage of a person’s life, as in a certain line of work or 

responsibility. A career therefore implies the pursuit of a lifelong aspiration or the general 

development and progression towards lifetime goals, whereas a job is an activity in which a 

person can earn money. Supplementary dissimilarities are presented in Table 2-1.  

 

Table 2-1: Comparison of Career versus Job (Diffen, 2017) 

 
Career Job 

What is it? 

Pursuit of a lifetime ambition or the 
general course of progression in the 
direction of lifelong objectives 

A movement whereby an individual 
can earn money. It is a regular give-
and-take activity that receives 
payment 

Requirements 

Normally, special learning requires 
individualised components that 
develop skills that go beyond what 
training is capable of 

Special training or education may or 
may not be a prerequisite 

Risk taking 

A career does not necessarily imply 
the stability of work as it inspires a 
person to take risks. These risks are 
usually internal and planned 

A job seems to be safe, as there is 
stability of income and work. 
However, the shift is on priorities, 
especially in resource work; it is 
possible that the question can 
suddenly change, requiring 
relocation that is an unstable factor. 
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Career Job 

It is possible that risks can be entirely 
external 

Time Long periods  Short periods  

Income 

Differs depending on value to 
community or of another entity. Non-
monetary remunerations may be 
higher. Salary is more common 

Differs by request. Possible for 
earnings to be a wage 

Contribution to 
society 

May have high value as social 
progress and changes may be 
possible 

May have an adverse effect when 
non-productive social practices are 
maintained to safeguard 
employments 

 

 

The ICT Industry is one of the fastest changing and developing industries. Technology is 

developing quickly, and new systems and devices are constantly being developed to 

provide even faster and more efficient methods for ICT. The variety of responsibilities and 

streams inside the ICT profession is enormous (Farthing, 2010:10). ICT occupations are in 

great demand and it is foreseen that the industry will continue to develop.  Professionals in 

ICT careers may work in commercial service sectors and ICT companies. The subsequent 

section provides a presentation of careers within ICT, together with possible roles and 

related skills. The following occupational groupings as indicated in Table 2-2 provides a 

guideline to the varieties of functions ICT employees engage in. Frequently, occupational 

roles correspond, and individuals may work in more than one functional area. Job titles on 

their own are not to be used to determine what responsibilities an ICT employee will be 

carrying out in a specific situation. Several organisations have job titles that are explicit to 

their obligatory roles.  

 

Table 2-2: Job titles within functional ICT areas * 

Key ICT 
functional 

area 
Possible job titles under the functional headings 

Analyst Business Analyst, Business Systems analyst, Database Analyst, Systems 
Administration Analyst, Test analyst 

Developers Analyst/ Programme, Application Programmer, Computer Animator, Data Warehouse 
Developer, Database Developer, Developer/ Applications Programmer, E-Commerce 
Programmer, Games Designer and Developer, Multimedia Developer, Network Analyst, 
Senior Programmer, Software Programmer, Systems Programmer, Web Programmer 
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Key ICT 
functional 

area 
Possible job titles under the functional headings 

Managers Development Manager, E-Commerce Project Manager, Network Manager, Operations 
Manager, Information Systems Manager, Service Manager, Team Leader, Technical 
Development Manager, Test Manager 

Quality 
specialists 

Auditor, EDP Auditor, QA Test Analyst, Quality Lead, Quality Specialist, Tester 

Engineers Computer Service Engineer, Computer Systems Engineer, Electronics Engineer, 
Hardware Design Engineer, Integration Engineer, Network Engineer, Software 
Engineer, Systems Engineer, Customer Engineer, Technical Support Engineer, 
Telecommunications Engineer 

Other 
Specialist 
roles 

Communications Specialist, Data Modeller, Design Specialist, Design Technician/ 
Specialist: research and development (R&D), Desktop Publisher, E-Learning, 
Coordinator, Geographic Information Specialist, Instructional Designer, Internet/Intranet 
Administrator, Knowledge Management Specialist, Network Designer, Security, 
Specialist, Software Architect, Solutions Architect, Systems Administrator, Technical 
Implementer, E-Commerce Architect, Technical Installer, Technical Writer/ Documenter, 
Web Administrator, Web Architect, Web Designer, Network Administrator 

End-user 
Technical 
support 

Computer Operator Computer Systems Officer, Customer Engineer, Database 
Administrator, Hardware Technician, Hardware Technician, Helpdesk Operator, ICT, 
Trainer/ Educator, Repair/Service Engineer 

Sales and 
marketing 

Account Manager, After-Sales Consultant, Computer Sales and Marketing Manager, 
Contracts Administration Manager, Customer Contact Centre Operator, Customer 
Training Officer, Pre-Sales Consultant 

* Adapted from Farthing (2010:5) 

 

Most organisations have clearly defined controls that specify what each job role is 

responsible for. An example of roles in an ICT environment is that of a systems analyst. A 

systems analyst is a member of the ICT department whose key role is to help plan, develop 

and maintain information systems (Tilley & Rosenblatt, 2017:4). These employees are 

involved in the system development lifecycle (SDLC) process and are responsible for 

determining the needs of users and developing requirements and specifications for the 

design of needed software programs (Gregg, 2007). In the view of TARGETpostgrad 

(2014) systems analysts’ main responsibility is to investigate and analyse business 

problems where after they design information systems that provide a possible solution. This 

solution is usually developed in response to a customer’s requests. They gather 

requirements and identify the costs and the time necessary to implement the project. 

Systems analysts study an organisation’s present computer systems and procedures and 

design information systems solutions to assist the organisation to function more efficiently 

and effectively. They analyse how well software, hardware and the comprehensive ICT 

system relate to the business expectations of a client. They possibly will also support the 

implementation of systems, train users and observe their effectiveness. They bring 
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business and ICT together by having an understanding of the requirements of business, 

limitations and possibilities of ICT (Bureau of Labour Statistics, 2017).  

 

Tilley and Rosenblatt (2017:5) indicate that it is compulsory for systems analysts to be 

excellent communicators with strong analytical and critical thinking skills. Tilley and 

Rosenblatt (2017:5) also state that it is required of systems analysts to transform business 

requirements into ICT projects. This requires them to be business-savvy as well as 

technically competent. The skillset required by a Systems Analyst may include the 

following: 

 Broad knowledge of hardware, software and programming 

 The ability to learn quickly 

 The ability to contribute to a team effort 

 A logical approach to problem solving 

 Good interpersonal and client-handling skills with the ability to manage expectations 

and explain technical detail 

 Business awareness 

 A methodical, investigative and inquisitive mind 

 Presentation skills 

 Excellent oral and written communication skills 

 Planning and negotiating skills 

 Initiative and self-confidence and 

 An interest in the way organisational processes work (AGCAS, 2016) 

 

It is required of systems analysts to have analytical skills as well as a working knowledge of 

programming. General platforms consist of: 

 SAP business software applications 

 Sequel 

 Unified Modelling Language (UML) 

 SQL 

 Visual Basic, C++ and Java 

 Web-based technologies  

 Oracle (AGCAS, 2016) 
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Having defined skills and competency, these concepts can be grouped into a framework. 

The following section reports on the concept of a skills framework and where ICT skills 

frameworks of a number of countries are studied. 

 

2.7 Skills frameworks 

Different reviewers attribute different, even though related, meanings to the same term. 

Sanghi (2016:91-92), states that the purpose of skills frameworks is positioning models that 

broadly outline excellent performance within an organisation or sector. These models 

accordingly could be used in diverse areas including selection, assessment development, 

and performance management amongst others. MindTools (2017) view of a skills 

framework is to define the knowledge, skills, and attributes sought in individuals required by 

an organisation. A similar view is presented by CIPD (2016) stating that using such a 

framework could increase clarity about performance expectations and create a connection 

among individual and organisational performance.  

 

Generally, skills frameworks are made up of several skills that again can be generally 

useful to a number of roles within the organisation or sector. These skills are perceived as 

fundamental skills and are compulsory for every person within the organisation, while other 

skills are pertinent to specific roles or levels of responsibility (Team FME, 2013:6). Each of 

these skills is thereafter well-defined in such a way that marks them applicable to the 

organisation or sector, by means of a language that is clear in order to guarantee that there 

is a mutual understanding of what “excellent” job behaviour is within context by all 

concerned. This shared understanding then turns into the standard against which the 

performance of an individual, team, project, or the organisation, could be evaluated 

(Shermon & Shermon, 2016:89).  

 

According to CIPS (2017b) a key feature of an established profession is the definition of a 

common and comprehensive architecture. The architecture of such skills frameworks is to 

compare a comprehensive set of job stipulations and a set of roles to knowledge, 

qualifications, skills, performance standards and required experience (Figure 2-2).  
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Figure 2-2: Architecture of a Skills Framework (CIPS, 2017b) 

 

Economic challenges and global competition have a need for industries to implement a 

variety of approaches to guarantee on-going and growing international competitiveness. 

Therefore, the competencies of employees are imperative to support business 

development and effectiveness. Enterprises require workers to possess certain skills 

applicable to their employment as well as to develop new skills that in turn will increase the 

value of the business. With ICT introducing new technologies at high rates, it creates an 

increasingly globalised and competitive economy. Thus, it is important to ensure that 

graduates have the skills, knowledge and attitudes to be work ready for the current 

requirements and for the future (Hamilton, Carbone, Gonsalvez, & Jollands, 2015:29). The 

notion skill or competence frameworks are used across various environments, aiding 

different purposes. This is to emphasise an important matter that is the tension between 

specific and common frameworks and to suggest approaches to solve this problem and to 

meet the requests.  

 

The subsequent sections aim to analyse ICT skills frameworks that could meaningfully be 

used, and appropriately applied to understand the skills and expectations of graduates by 

the ICT industry. Nuangjamnong, Dowpiset, Maj, and Veal (2010:199) consider well-

recognised skills frameworks that could be used within the ICT environment as: (a) A skills 

Framework for the Information Age, (b) An occupational Skills Framework Model, (c) The 

European Committee for standardisation European E-Competence Framework and the (d) 

Komptenzzentrum IT-Bildungsnetzwerk. However, Fernández-Sanz et al. (2017:30) 

consider the e-Competence Framework, European Skills Framework and Occupations 

classification and the European ICT BOK (Body of Knowledge) as the most important 
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frameworks. International frameworks are the focus of this study based on the purpose of 

this study.  

 

The European e-Skills Forum (ESF) was set up in part to prepare, validate and agree on a 

European ICT skills Meta-Framework (CEN, 2006; Sellin & Gramlinger, 2005). It identified 

three e-skills areas:  

 Practitioner skills, namely skills required for workers within the ICT industry  

 e-Business skills focused on the means to use ICT to exploit business opportunities 

such as developing commercial websites and 

 e-User skills required by non-specialists 

 

The selection of frameworks presented in the current study is based on ICT practitioner 

skills. A possible option is to focus on frameworks related to certifications; where process 

approaches, or syllabus and examinations descriptions describe best practices for a 

defined environment within the ICT profession. An example is the Information Technology 

Infrastructure Library (ITIL) that has served for a current competence framework related to 

the organisation “Axelos.” ITIL's ICT Service Management Best Practice is reinforced by 

a certification scheme that allows ICT experts to validate their capabilities in adopting and 

adapting the ITIL framework to address their exact needs (Axelos, 2017). Instead this study 

focuses on ICT practitioner skills frameworks in a diversity of countries. The ICT skill 

frameworks presented are the: Skills Framework for the Information Age (United Kingdom), 

Advanced IT Training System (Germany), ICT Occupation Nomenclature (France), 

European Competence Framework (Europe Occupational Skills Framework Model 

(Canada), Career and Competence Framework (South Africa) and the Queensland 

Government ICT Skills Framework (Queensland). The selection of these frameworks was 

encouraged by its contribution to the European Competence Framework or how 

frameworks were developed based on SFIA (Figure 2-3). The e-CF was designed to relate 

to specific skills and job profile frameworks with contributions from the AITTS, CIGREF, 

SFIA, etc. as they contributed differently to the e-CF. The OSPM is included in this study as 

it relies on the work of SFIA, and the Queensland Government ICT Skills Framework was 

developed based on SFIA. Existing ICT frameworks differ from each other although they 

are interrelated. The following six examples provide an indication of potential approaches 

and the potential for application of SFIA to existing frameworks. The six ICT skills 

framework illustrations are not exhaustive but selected as examples.    

https://www.axelos.com/certifications/itil-certifications
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Figure 2-3: Relationship between international ICT skill frameworks  

 

2.7.1 Skills Framework for the Information Age (United Kingdom)  

The SFIA Foundation was formed with the aim to develop the Skills Framework for the 

Information Age (SFIA) in conjunction with key organisations in the ICT field including: The 

British Computer Society, e-Skills UK (the Sector Skills Council for ICT), the Institution of 

Electrical Engineers and the Institute for the Management of Information Systems 

(Winterton, Delamare-Le Deist, & Stringfellow, 2005:46). This was done to acknowledge 

the importance of ICT occupations in the European economy as well as the global 



39 

character of the ICT sector. The purpose for developing a skills framework for ICT was to 

allow organisations to map existing skills, recognise skills gaps and to provide a framework 

for recruitment training, assessment and human resource development. SFIA was first 

published in 2003 in the United Kingdom (UK) and currently version 6.0 (SFIA, 2015a:8) is 

in operation. 

 

The SFIA is considered as a “reference model for the identification of the skills needed to 

develop effective Information Systems (IS) making use of Information and Communications 

Technologies (ICTs)” (SFIA, 2015a:8). SFIA is a recognised international standard that is 

widely used for the consistent, unambiguous and clear definition of ICT based 

competencies. SFIA is a hierarchical framework that uses a common language with a 

detailed logical structure that is a foundation for standardised position descriptions that can 

be used as a baseline through the talent management lifecycle. The framework could be 

used by professional bodies, ICT practitioners, ICT users and employers, educational 

bodies such as universities, colleges and other training providers. It is a practical resource 

for ICT-practitioners who work in Information Systems-related roles (SFIA, 2015a:8). The 

framework holds the opinion that each professional skill is complemented by behavioural 

skills and knowledge that is validated by the practitioner’s experience and qualifications 

(Figure 2-4). SFIA competencies, although the core and most important basis for an ICT 

person’s resumé or a position description, cannot be considered in isolation; qualifications, 

technologies and behaviours are essential components but they are not competencies with 

qualifications technologies and behaviours (SeeraSFIA™, 2014). 
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Figure 2-4: Aspects of professional capability within job descriptions (SFIA, 

2015a:14) 

 

SFIA is a two dimensional matrix (Table 2-3), that represents clear and widely used 

descriptions of professional ICT skills on the one axis and seven levels of responsibility on 

the other axis (MacKrell, Mhaisuria, & McDonald, 2013).  

 

Table 2-3: Skills Framework for the Information Age * 

Category Skill Code Level 

   1 2 3 4 5 6 7 

Strategy and architecture 

Information 
Strategy 

IT governance  GOVN     5 6 7 

IT strategy and planning ITSP     5 6 7 

Information management IRMG    4 5 6 7 

Information systems co-ordination ISCO      6 7 

Information security SCTY     5 6 7 

Information assurance INAS   3 4 5 6 7 

Analytics  INAN   3 4 5 6 7 

Information content publishing  ICPM 1 2 3 4 5 6  
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Category Skill Code Level 

Advice and 
guidance 

Consultancy CNSL     5 6 7 

Technical specialism TECH    4 5 6  

Business strategy 
and planning 

Research RSCH  2 3 4 5 6  

IT management ITMG     5 6 7 

Financial management FMIT    4 5 6  

Innovation INOV     5 6  

Business process improvement BPRE     5 6 7 

Enterprise and business architecture STPL     5 6 7 

Business risk management BURM    4 5 6 7 

Sustainability strategy SUST    4 5 6  

Technical 
strategy and 

planning 

Emerging technology monitoring EMRG    4 5 6  

Continuity management COPL    4 5   

Sustainability management SUMI     5 6  

Network planning NTPL     5 6  

Solution architecture ARCH     5 6  

Data management DATM  2 3 4 5 6  

Methods and tools METL    4 5 6  

Change and transformation 

Business change 
implementation 

Portfolio management  POMG     5 6 7 

Programme management  PGMG      6 7 

Project management  PRMG    4 5 6 7 

Portfolio, programme and project 
support  

PROF  2 3 4 5 6  

Business change 
management 

Business analysis  BUAN   3 4 5 6  

Requirements definition and 
management  

REQM  2 3 4 5 6  

Business process testing  BPTS    4 5 6  

Change implementation planning and 
management  

CIPM     5 6  

Organisation design and 
implementation  

ORDI     5 6  

Benefits management  BENM     5 6  

Business modelling  BSMO  2 3 4 5 6  

Sustainability assessment  SUAS    4 5 6  

Development and implementation 

Systems 
development 

Systems development management DLMG     5 6 7 

Data analysis  DTAN  2 3 4 5   
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Category Skill Code Level 

System design  DESN  2 3 4 5 6  

Network design NTDS     5 6  

Database design  DBDS  2 3 4 5 6  

Programming/software development  PROG  2 3 4 5   

Animation development  ADEV   3 4 5 6  

Safety engineering  SFEN   3 4 5 6  

Sustainability engineering  SUEN    4 5 6  

Information content authoring  INCA 1 2 3 4 5 6  

Testing  TEST 1 2 3 4 5 6  

User experience 

User experience analysis UNAN   3 4 5   

User experience design  HCEV  2 3 4 5 6  

User experience evaluation  USEV  2 3 4 5 6  

Installation and 
integration 

Systems integration  SINT  2 3 4 5 6  

Porting/software configuration PORT   3 4 5 6  

Hardware design  HWDE    4 5 6  

Systems installation/decommissioning  HSIN 1 2 3 4 5 6  

Delivery and operation 

Service design 
Availability management AVMT    4 5 6  

Service level management  SLMO  2 3 4 5 6 7 

Service transition 

Service acceptance  SEAC    4 5 6  

Configuration management  CFMG  2 3 4 5 6  

Asset management  ASMG    4 5 6  

Change management  CHMG  2 3 4 5 6  

Release and deployment  RELM   3 4 5 6  

Service operation 

System software  SYSP   3 4 5   

Capacity management  CPMG    4 5 6  

Security administration  SCAD 1 2 3 4 5 6  

Penetration testing  PENT    4 5 6  

Radio frequency engineering RFEN  2 3 4 5 6  

Applications support  ASUP  2 3 4 5   

IT infrastructure  ITOP 1 2 3 4 5   

Database administration  DBAD  2 3 4 5   

Storage management  STMG   3 4 5 6  

Network support  NTAS  2 3 4 5   

Problem management  PBMG   3 4 5   

Incident management  USUP  2 3 4 5   
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Category Skill Code Level 

Facilities management  DCMA   3 4 5 6  

Skills and quality 

Skill management 

Learning and development 
management  

ETMG   3 4 5 6 7 

Learning assessment and evaluation  LEDA   3 4 5 6  

Learning design and development  TMCR    4 5 6  

Learning delivery  ETDL   3 4 5   

Teaching and subject information  TEAC     5 6  

People 
management 

Performance management  PEMT    4 5 6  

Resourcing  RESC    4 5 6  

Professional development PDSV    4 5 6  

Quality and 
conformance 

Quality management  QUMG    4 5 6 7 

Quality assurance  QUAS   3 4 5 6  

Quality standards  QUST  2 3 4 5   

Conformance review  CORE   3 4 5 6  

Safety assessment  SFAS     5 6  

Digital forensics  DGFS    4 5 6  

Relationships and engagement 

Stakeholder 
management 

Sourcing  SORC  2 3 4 5 6 7 

Contract management  ITCM    4 5 6  

Relationship management  RLMT    4 5 6 7 

Customer service support CSMG 1 2 3 4 5 6  

Sales and 
marketing 

Digital marketing MKTG  2 3 4 5 6  

Selling  SALE    4 5 6  

Sales support  SSUP 1 2 3 4 5 6  

Product management  PROD   3 4 5 6  

*Version 6.0 Adopted from SFIA Foundation (2015a:19-21) 

 

The framework identifies the skills (second column in Table 2-3) required by an individual to 

execute a business-related task. SFIA presents explanations of apparent ICT related skills. 

These skills were defined by ICT professionals and employers, including junior and senior 

profiles. These skills are presented across seven levels of execution. SFIA framework uses 

a mutual language, constructed in a meaningful and logical order, easy for users to follow, 

use, train and prepare for the demands of a broad spectrum of enterprises. Additionally, it 

can be used “off the shelf‟, as it does not require being custom-made to suit a particular 



44 

ICT environment. The vertical axis offers an all-inclusive list of 97 ICT skills. These skills 

are grouped together into six categories that are then further distributed into subcategories 

applicable to the different work areas responsibility within an ICT environment. Each skill is 

provided with a definition and is presented within its category and subcategory. Each 

definition consists of a skill code, skill name, and overall description of the skill and lastly 

level descriptors that describe the proficiency levels of the particular skill. The definitions of 

the skills at the levels are phrased as competencies. The horizontal axis, classifications for 

seven different levels of attainment or expertise are provided from entry level to strategist 

level, for every skill. Each of the seven levels has its own general definition. Definitions of 

levels are then further expressed in four headings namely; Autonomy, Influence, 

Complexity and Business skills.  

 

SFIA is presented in a table, having the following headers: category, subcategory, skills, 

code, and levels of responsibility. The relationships amongst these headings are presented 

in Figure 2-5.  

 

 

Figure 2-5: Relationship amongst concepts of SFIA 

Category: Categories are displayed in six categories of possible business activities. They 

comprise: Strategy and Architecture, Business Change, Solution Development and 

Implementation, Service Management, Procurement and Management Support, and Client 

Interface. 
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Subcategory: Within the subcategory, the main categories documented are subdivided 

into distinct sections that frame a specific category. Development and implementation for 

example, is broken down into Systems development, User experience as well as 

Installation and integration. This process is performed for all main categories. 

Skills: For every subcategory, SFIA gives a set of relevant ICT skills. Thus, these skills 

portray the knowledge, skills and attitudes that a person must possess, so that they can be 

competent to contribute or operate within a subcategory. The skills on the framework are 

grouped for convenience into subcategories or business roles. A code is allocated to each 

of the skills. Codes are used to uniquely identify a particular skill. 

Levels of responsibility (experience and competency): Levels of experience and 

competency are documented by SFIA on seven levels. These include: 

 Level one: Follow 

 Level two: Assist 

 Level three: Apply 

 Level four: Enable 

 Level five: Ensure and advise 

 Level six: Initiate and influence 

 Level seven: Set strategy, inspire and mobilise  

 

Each of these levels of experience and competency is defined into four categories of 

responsibility: Autonomy, Influence, Complexity and Business skills. Explanations for each 

level of experience and competency cannot be viewed in isolation but must be understood 

with the level or responsibility associated. A summary of responsibility of each level of 

experience and competency is provided in Table 2-4. 

 

Table 2-4: SFIA responsibility of levels of experience and competency * 

Level 
Levels of 

responsibility 
Description 

Level 1: Follow 

 

Autonomy 

 

Works under close supervision. Uses little discretion. 
Expected to seek guidance in unexpected situations 

Influence 

 

Works under close supervision. Uses little discretion. 
Expected to seek guidance in unexpected situations 

Complexity 
Performs routine activities in a structured environment. 
Requires assistance in resolving unexpected problems 
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Level 
Levels of 

responsibility 
Description 

Business Skills 

 

Uses basic IS functions, applications and processes. 
Demonstrates an organised approach to work. Capable of 
learning new skills and applying newly acquired 
knowledge. Basic oral and written communication skills. 
Contributes to identifying own development opportunities 

Level 2: Assist 

 

Autonomy 

 

Works under routine supervision. Uses minor discretion in 
resolving problems or enquiries. Works without frequent 
reference to others 

Influence 

 

Interacts with and may influence department. May have 
some external contact with customers and suppliers. May 
have more influence in own domain 

Complexity 

 

Performs range of varied work activities in a variety of 
structured environments 

Business Skills 

 

Understands and uses appropriate methods and tools and 
applications. Demonstrates a rational and organised 
approach to work. Awareness of health and safety issues. 
Identifies and negotiates own development opportunities. 
Sufficient communication skills for effective dialogue with 
colleagues. Able to work in a team. Able to plan, schedule 
and monitor own work within short time horizons. Can 
absorb technical information when it is presented 
systematically and apply it effectively 

Level 3: Apply 

 

Autonomy 

 

Works under general supervision, uses discretion in 
identifying and resolving complex problems and 
assignments. Specific instruction is usually given, and 
work is reviewed at frequent milestones. Determines 
when problems should be escalated to a higher level 

Influence 

 

Interacts with and influences department/project team 
members. Frequent external contact with customers and 
suppliers. In predictable and structured areas may 
supervise others. Decisions may impact work assigned to 
individual/phases of project 

Complexity 

 

Broad range of work, sometimes complex and non-
routine, in a variety of environments 

Business Skills 

 

Understands and uses appropriate methods tools and 
applications, demonstrates analytical and systematic 
approach to problem solving. Takes initiative in identifying 
and negotiating appropriate development opportunities. 
Demonstrates effective communication skills. Contributes 
fully to the work of teams. Can plan, schedule and monitor 
own work (and that of others where applicable) 
competently within limited time horizons and according to 
health and safety procedures. Is able to absorb and apply 
new technical information. Is able to work to required 
standards and to understand and use the appropriate 
methods, tools and applications. Appreciates wider field of 
IS, how own role relates to other IS roles and to the 
business of the employer or client 

Level 4: Enable 

 

Autonomy 

 

Works under general direction within a clear framework of 
accountability. Substantial personal responsibility and 
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Level 
Levels of 

responsibility 
Description 

autonomy. Plans own work, to meet given objectives and 
processes 

Influence 

 

Influences team and specialist peers internally. Influences 
customers at account level and suppliers. Some 
responsibility for work of others and allocation of 
resources. Participates in external activities related to 
specialisation. Decisions influence success of projects 
and team objectives 

Complexity 

 

Broad range of complex technical or professional work 
activities, in a variety of contexts 

Business Skills 

 

Selects appropriately from applicable standards, methods, 
tools and applications and use. Demonstrates analytical 
and systematic approach to problem solving. 
Communicates fluently orally and in writing and can 
present complex technical information to both technical 
and non-technical audiences. Is able to plan, schedule 
and monitor work activities in order to meet time and 
quality targets and in accordance with health and safety 
procedures. Is able to absorb rapidly new technical 
information and apply it effectively. Good appreciation of 
wider field of IS, how IS is used in relevant employment 
areas and how IS relates to the business activities of the 
employer or client. Maintains awareness of developing 
technologies and their application and takes some 
responsibility for personal development 

Level 5: Ensure, 
advise 

 

Autonomy 

 

Works under broad direction. Full accountability for own 
technical work or project/supervisory responsibilities. 
Receives assignments in the form of objectives, 
establishes own milestones, team objectives and 
delegates assignments. Work is often self-initiated 

Influence 

 

Influences organisation, customers, suppliers and peers 
within industry on contribution of specialisation. Significant 
responsibility for the work of others and for the allocation 
of resources. Decisions impact on success of assigned 
projects i.e. results, deadlines and budget. Develops 
business relationships with customers 

Complexity 

 

Challenging range – variety of complex technical or 
professional work activities. Work requires application of 
fundamental principles in a wide and often unpredictable 
range of contests. Understands relationships between 
specialism and wider customer/organisational 
requirements 

Business Skills 

 

Advise on the available standards, methods, tools and 
applications in own area of specialisation and can make 
correct choices from alternatives. Can analyse, diagnose, 
design, plan, execute and evaluate work to time, cost and 
quality targets. Communicates effectively, formally and 
informally, with colleagues, subordinates and customers. 
Demonstrates leadership. Clear understanding of the 
relationship between own area of 
responsibility/specialisation to the employing organisation 
and takes customer requirements into account when 
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Level 
Levels of 

responsibility 
Description 

making proposals. Takes initiative to keep skills up to 
date. Maintains awareness of development in the 
industry. Can analyse user requirements and advise 
users on scope and options for operational improvement. 
Demonstrates creativity and innovation in applying IS 
solutions for the benefit of the user 

Level 6: Initiate, 
influence 

 

Autonomy 

 

Has defined authority and responsibility for a significant 
area of IS work, including technical, financial and quality 
aspects. Establishes organisational objectives and 
delegates assignments. Accountable for actions and 
decisions taken by self and subordinates 

Influence 

 

Influences policy formation on contribution of 
specialisation to business objectives. Influences at level of 
division internally and influences customer/suppliers and 
industry at senior management level. Decisions impact IS 
work of employing organisations’ achievement of 
organisational objectives and financial performance. 
Develops high- level relationships with customers, 
suppliers and industry leaders 

Complexity 

 

Highly complex work activities covering technical, 
financial and quality aspects and contributing to 
formulation of IS strategy. Work involves creative 
application of wide range of technical/or management 
principles 

Business Skills 

 

Can absorb complex technical information and 
communicate effectively at all levels to both technical and 
non-technical audiences. Is able to asses and evaluate 
risk and to understand the implications of new 
technologies. Demonstrates clear leadership skills and 
the ability to influence and persuade. Has broad 
understanding of all aspects of IS and deep 
understanding of area(s) of specialisation. Understands 
and communicates the role and impact of IS in the 
employing organisation. Takes initiative to keep both own 
and subordinates’ skills up to date and to maintain 
awareness of development in the IS industry 

Level 7: Set 
strategy, inspire, 

mobilise 

 

Autonomy 

 

Has authority and responsibility for all aspects of 
significant area of IS work, including policy formation and 
application. Is held fully accountable for actions taken and 
decisions made, both by self and subordinates 

Influence 

 

Decisions critical to organisational success. Influences 
developments within IS industry at highest levels. 
Advances exploitation of IS with one or more 
organisations and/or the advancement of IS knowledge. 
Develops long-term strategic relationships with customers 
and industry leaders 

Complexity 

 

Leads on formulation and application of IS strategy. Work 
involves application of highest level management and 
leadership skills. Has deep understanding of IS industry 
and emerging technologies and implications for the wider 
business environment 

Business Skills Full range of strategic management and leadership skills. 
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Level 
Levels of 

responsibility 
Description 

 Understands, explains and presents complex technical 
ideas to both technical and non-technical audiences at all 
levels up to the highest in a persuasive and convincing 
manner. Has a broad and deep IS knowledge coupled 
with equivalent knowledge of those businesses and other 
organisations that use and exploit IS. Is able to 
understand and communicate the potential impact of 
emerging technologies on organisations and individuals 
and can analyse the risks of using or not using such 
technologies. Takes initiative to keep both own and 
subordinates’ skills up to date and to maintain awareness 
of and in own area(s) of expertise 

*Adapted from SFIA (2015a:15-18) 

 

It is stressed by SFIA to realise that SFIA skills or categories are not related to specific 

organisational units, departments, teams or jobs. Furthermore, SFIA does not describe 

roles, jobs or organisational units but can be used as building blocks to assist with the 

creation thereof and cannot act as organisational design templates, examples or 

suggestions. Therefore the following example indicates levels associated with a 

programming/software development skill as stated by (SFIA, 2015a:46-47).  

 

Programming/software development  

Description: 

The design, creation, testing and documenting of new and amended programs from 

supplied specifications in accordance with agreed standards. 

 

Level descriptions: 

Level 2: Designs, codes, tests, corrects, and documents simple programs and assists in 

the implementation of software that forms part of a properly engineered information or 

communication system. 

Level 3: Designs, codes, corrects and documents moderately complex programs and 

program modifications from supplied specifications, using agreed standards and tools. 

Conducts reviews of supplied specifications with others, as appropriate.  

Level 4: Designs, codes, tests, corrects and documents large and/or complex programs 

and program modifications from supplied specifications using agreed standards and tools, 
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to achieve a well-engineered result. Takes part in reviews of own work and leads reviews of 

colleagues’ work. 

Level 5: Sets local or team based-standards for programming tools and techniques, 

advises on their application and ensures compliance. Takes technical responsibility for all 

stages in the software development process. Prepares project and quality plans and 

advises systems development teams. Assigns work packages to technical staff, monitors 

performance and reports progress. Provides advice, guidance and assistance to less 

experienced colleagues as required. 

 

2.7.2 Advanced IT Training System (Germany) 

The Advanced IT Training System (AITTS) is used by Germany as a reference 

Competency Model in ICT and has the status of a legal instrument (Camilleri & Fenech, 

2011:34). The AITTS originated from the identification and recognition of learning 

performance as an essential prerequisite to increase the level of education. It was initiated 

in 1999 when social partners agreed on “Markers for the restructuring of vocational 

education and training in the IT-sector” (Raffe, Howieson, & Hart, 2010:23). This framework 

was developed by various institutes of the Fraunhofer-Gesellschaft with the support of the 

Ministry of Education and Research (Camilleri & Fenech, 2011:34; Schröder, 2014:442). 

The purpose of the AITTS is to address staff scarcities of qualified ICT specialists 

(Grollmann, Tutschner, & Wittig, 2007:520). This is performed with a system advanced 

training that could possibly unpack career paths for ICT professionals as well as to increase 

the attractiveness of this area for aspirant candidates. Having the complexity with regard to 

the different legislative foundations, initiatives were developed and introduced. An example 

is the development of frameworks. Partners drove the development and implementation of 

an all-inclusive qualification and credit framework for ICT. Within Germany the ICT is the 

only sector where a qualification and credit- framework is implemented (Raffe et al., 2010). 

 

The AITTS offers a competence and qualifications framework, together with procedures for 

workflow set within a qualification. The personnel certification within the AITTS is also used 

to confirm and frequently validate the competence of an individual with given assignments 

within real ICT business processes together with their related qualification requirements 

(Annen, 2013:932). The system of profiles and the methodology for qualification rests on 

two columns:  

 Three levels of competency related to career profiles as indicated in Figure 2-6 and 
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 A training concept for workflow-embedded qualification 

 

 

Figure 2-6: AITTS Levels and Profiles (Cedefop, 2011:85; Pfisterer, 2005:6) 

These two columns are joined by reference processes: described work processes that 

serve simultaneously as a reference for a specific job role and its curriculum (Camilleri & 

Fenech, 2011:34; CEN, 2014:27). These reference processes are all-encompassing syllabi 

for each career profile with the assistance of representatives from the ICT training providers 

and industry. The relationship amongst the integration of standardisation, qualification and 

certification is regarded as key strength of the AITTS. According to Camilleri and Fenech 

(2011:34), the alignment of these components occurs as:  

 Underlying business processes typical for the ICT industries forming the basis of job 

profiles are delineated based on “reference processes” of such business processes 

 Reference processes establish the curricula where after work content turn into 

learning content and vice versa and 

 Certifications are attained by analysing, reflecting and documenting these 

processes in the context of separate work assignments 

 

The e-CF created profiles related to AITTS competences and levels. The goal of the AITTS 

is to improve the ICT employees’ workplace competencies. This was done by describing 
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AITTS occupations in terms of selected e-CF competencies. An instance of the AITTS 

mapped against the e-CF is presented in Table 2-5: 

 

Table 2-5: Linking of AITTS to the e-CF 

AITTS level German Profiles Linked to / composed e-Competences  e-CF 
level 

Operative 
Professionals 

IT Business Manager 

L
in

k
e
d

 t
o

 /
 C

o
m

p
o

s
e
d

 o
f 

A4 Product Planning 3 

D5 Sales Proposal 
Development 

3-4 

D8 Contract Management 3 

D9 Digital Marketing 3 

D12 Personnel Development 3-4 

E3 Project and Portfolio 
Management 

3 

E5 Process Improvement 3 

E6 ICT Quality Management 3 

E7 Business Change 
Management 

3 

Specialists IT Project Coordinator 

D5 Sales Proposal 
Development 

2 

E2 Project and Portfolio 
Management 

2-3 

E3 Risk Management 2 

E6 ICT Quality Management 2 

E8 Information Security 
Management 

2 

IT 
Occupations 

(German Dual 
System) 

IT specialist in 
application 

development 

A6 Application Design 1 

B1 Application Development 2 

B2 Component Integration 2 

B3 Testing 1 

B4 Solution Deployment 1-2 

B5 Documentation Production 1-2 
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AITTS level German Profiles Linked to / composed e-Competences  e-CF 
level 

 C1 User Support 1 

E2 Project and Portfolio 
Management 

2 

 

When the AITTS framework is used to identify particular job profiles, the e-CF maps ICT 

competencies. The user guidelines for the e-Competence framework provide the following 

example (Table 2-6) of mapping for the role of a Software Developer as identified by the 

AITTS: 

 

Table 2-6: The AITTS in relation to the e-CF for a Software Developer role * 

Software Developer 

 Software developers design and implement components for information technology systems 

 Software developers implement a system design into functional, integral components. In doing 
so Software developers branch into special applications, functionalities or areas. 

 Software developers specify components and define interfaces. They design algorithms, define 

 Data structures and put programs in higher programming languages, usually with the help of 
appropriate Tools.  

 They design and implement databases, created at the level of the components 

 Test specifications, test data and test environments and carry out the tests. 

Profile specific processes 
Equals/belongs to/ is part of e-CF 

competence 
e-CF 
Level 

Examine and expand the system design 

 Check and match requirements’ definition 
and system design 

 Disassembling the system design into 
components  

 Present the system design and the 
requirement definition at the decision 
maker 

 
A.4 Preparation of specifications 
A.6 Application specification 

 
 

2-3 

2 

Preparing the technical implementation 

 Participation in project planning 

 Plan the technical implementation of the 
components. Match with requirements 
management and quality assurance 

 Participate in defining the development 
framework 

 Check and select finished products 

 Evaluate and select existing standards 

A.4 Preparation of specifications 
A.6 Application specification 
D.5 Quoting  
E.2 Project and portfolio management 
E6. ITK Quality Management 

2-3  

2  

2  

2  

2 

Set the interfaces  

 Design the necessary interfaces 

 Participate in the conception of system 
integration 

 Participate in the design of the system 

A.6 Application specification 
B.2 System integration 
B.3 Testing 
E.6 Quality management 
 

2 

2-3 

2 
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tests 

 Match with requirements’ management 
and quality assurance 

 2 

Implement and test the components 

 Define the components to be created 

 Refine the designs of the components 

 Match the internal interfaces and data 
formats 

 Deriving test data and test scenarios for 

 Unit tests 

 Implementing test programs for Unit tests 

 Implement the component specification 

 Performing component tests 

 Document the development 

 Match with requirements’ management 
and quality assurance 

B.1 Design and development 
B.3 Test 
B.4 Solution implementation 
B.5 Is part of development of technical 
documentation 

E.6 Quality Management 

 

2-3  

2  

2  

2  

2 

*Adapted from Metall (2010:20-21)   

 

2.7.3 Club Informatique des Grandes Enterprises Francais (France)  

Founded in 1970, Club Informatique des Grandes Enterprises Francais (CIGREF) (Cigref, 

2013:85), brings together French companies and organisations from a range of sectors. 

These companies and organisations include banking, insurance, energy, retail, industry 

and services amongst others (Cigref, 2014b). Furthermore, this French association of big 

ICT demand companies uses the e-CF as the underlying orientation for unfolding skills 

applicable to a job profile of the CIGREF framework. CIGREF monitors evolution of 

Information Systems’ (IS) functions and missions, where after new roles in IS were 

identified (Cigref, 2014b). As a result, CIGREF has established an ICT job profile 

framework, "CIGREF's nomenclature of ICT job profiles.” ICT job roles with their respective 

mission, activities and skills are described in this framework. 

 

CIGREF realised that, having a number of European ICT profile, qualification, skills and 

competence frameworks, it is frequently problematic to relate and associate with them for 

mutual benefits. The e-CF has been created from an employer perspective to assist the 

requests of the European ICT practitioner and manager community (CWA, 2010:6). The 

CIGREF enjoys a large membership of approximately 140 companies (Cigref, 2017). All of 

these are beneficiaries to the inputs defined by CIGREF as a member of e-CF. Conversely, 

as companies from other European countries also subscribe to the e-CF, inputs form 

CIGREF to e-CF has the potential to benefit such companies.  
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In 2002, CIGREF had recognised the need to simplify and standardise the list of knowledge 

and skills: The e-Competence Framework and its four dimensions addressed this demand. 

The relations among CIGREF and the e-CF frameworks were created by means of 

dimension two of the e-CF for describing activities together with dimension three that 

describes competences necessary to accomplish a job (CWA, 2010:21). For each job 

profile, the CIGREF recognised the e-competencies that are used in the perspective of their 

enterprise and the levels required and once a majority agreed, the e-competences were 

accepted in the description of the job profile. The organisation of CIGREF nomenclature of 

IS roles are organised into a set of seven families. These are: 

 Steering, organisation and management of changes to the IS 

 Project management 

 Application lifecycle 

 Making available an in-service support of infrastructures 

 User support and assistance 

 Methods, quality and security support and 

 Operational management (Cigref, 2011:4-5) 

 

Each family consists of a set of roles (Table 2-7) and identification data sheets. Having 

family groups combining possible roles within an organisation, each role thereafter was 

summarised. Table 2-7 provides an example of the role of a programmer within an 

organisation containing the following generic descriptors of all roles: 

 The title of the role, along with additional general or precise titles used in France 

together with English equivalents used in organisations  

 The mission of the role, containing the key assignment and the end goal of the job 

as it ought to be seen by the individual holding the position, to its input to 

performance  

 An explanation of the important actions and tasks as to how it would come across in 

the widely held organisations  

 A list of competences, as used by the e-CF 

 Movements and influences of change in the job / role under thought and 

 For each role, the typical deliverables associated what the role is likely to produce, 

in addition to the necessary pointers to measure the performance of the role (Cigref, 

2011:5)  
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Table 2-7: ICT roles structured into family groups (Cigref, 2011:11-153) 

Family group Roles 

Steering, organisation and management of 
changes to the information system 

Information Systems Consultant 

Functional Architect 

Business Information System Manager 

Applications Manager 

Internal Customer Manager 

Project management Head of project 

Business Project Manager 

ICT project manager 

Application Lifecycle Application Domain Manager 

Programmer 

Test Manager 

Applications Architect 

Software Configuration Officer 

Making available an In-service support of 
Infrastructures 

Back Office Technician 

Desktop Technician 

Network & Telecom Technician 

Networks /Tools / Systems Administrator 

Database Administrator 

Production Systems Integrator 

Operations Controller 

Operating Systems Expert 

Network & Telecom Expert 

Technical Architect 

User Support and Assistance User Liaison Officer 

Help Desk Technician 

Methods, Quality and Security Support Security / Quality / Tools and Methods Expert 

Contract Manager 

Chief Information Security Officer – CISO 

Operational Management Chief Information Officer 

ICT Entity Manager 

Head of Telecom 

Head of Operations 

Head of Studies and Development 
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Table 2-8: The integration of CIGREF and e-CF for a Programming role (Cigref, 

2011:57-59) 

PROGRAMMER 

Programming Analyst, Development Analyst, ICT production Engineer, Functional Analyst, 
Production Analyst 

Mission 

At the request of the project management, and based on the functional specifications it has issued, 
the Programmer analyses, configures, and writes code for new application software components to 
meet the changes requested and in compliance with standards and procedures 

Activities and Tasks 

Analysis  Contributes to the definition of general specifications  

 Performs the technical analysis and the detailed study 

 Adapts and configures application software packages 
(ERP)  

 Performs prototyping 

Qualification  Configures test cases for integration and unit tests 

 Performs unit tests. Identifies and resolves malfunctions 

Development  Creates modules (applications objects and components) 

 Assembles components. Writes the documentation 

Maintenance  Is responsible for corrective maintenance  

 Is responsible for developmental maintenance 

 Administrates reusable software components and 
updates the nomenclature for these components 

Competences (taken from the e-CF) 

A
. 

P
L

A
N

 

A6. Application Design Level 1 

Defines the most suitable ICT solutions in accordance with 
ICT policy and user/customer needs. Accurately estimates 
development, installation and maintenance of application 
costs. Selects appropriate technical options for solution 
design, optimising the balance between cost and quality. 
Identifies a common reference framework to validate the 
models with representative users 

Contributes to the design 
and general functional 
specification and interfaces 

A8. Sustainable Development Level 3 

Estimates the impact of ICT solutions in terms of eco 
responsibilities including energy consumption. Advises 
business and ICT stakeholders on sustainable alternatives 
that are consistent with the business strategy. Applies an 
ICT purchasing and sales policy that fulfils eco-
responsibilities 

Promotes awareness, 
training and commitment for 
the deployment of 
sustainable development 
and applies the necessary 
tools for piloting this 
approach 

B
. 

B
U

IL
D

 B1. Design and Development Level 2 

Designs and engineers software and / or hardware 
components to meet required specifications, including 
energy efficiency issues. Follows a systematic methodology 
to analyse and build the required components and 
interfaces. Performs unit and system testing to ensure 

Systematically develops 
small components 

Level 3 

Acts creatively to develop 
and integrate components 
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requirements are met into a larger product 

Level 4 

Handles complexity by 
developing standard 
procedures and 
architectures in support of 
cohesive product 
development 

B2. Systems Integration Level 2 

Installs additional hardware, software or sub-system 
components into an existing or proposed system. Complies 
with established processes and procedures (e.g. 
configuration management), taking into account the 
specification, capacity and compatibility of existing and new 
modules to ensure integrity and interoperability. Verifies 
system performance and ensures formal sign off and 
documentation of successful integration 

Acts systematically to 
identify compatibility of 
software and hardware 
specifications. Documents all 
activities during installation 
and records deviations and 
remedial activities 

B3. Testing Level 2 

Constructs and executes systematic test procedures for IT 
systems or customer usability requirements to establish 
compliance with design specifications. Ensures that new or 
revised components or systems perform to expectation. 
Ensures meeting of internal, external, national and 
international standards; including health and safety, 
usability, performance, reliability or compatibility. Produces 
documents and reports to evidence certification 
requirements 

Organises test programmes 
and builds scripts to stress 
test potential vulnerabilities. 
Records and reports 
outcomes providing analysis 
of results 

B4. Solution Deployment Level 2 

Following predefined general standards of practice carries 
out planned necessary interventions to implement solution, 
including installing, upgrading or decommissioning. 
Configures hardware, software or network to ensure 
interoperability of system components and debugs any 
resultant faults or incompatibilities. Engages additional 
specialist resources if required, such as third-party network 
providers. Formally hands over fully operational solution to 
user and completes documentation recording all relevant 
information, including equipment addressees, configuration 
and performance data 

Acts systematically to build 
or deconstruct system 
elements. Identifies non-
performing components and 
establishes root cause of 
failure within the overall 
solution. Provides support to 
less experienced colleagues 

B5. Documentation Production Level 2 

Produces documents describing products, services, 
components or applications to establish compliance with 
relevant documentation requirements. Selects appropriate 
style and media for presentation materials. Creates 
templates for document-management systems. Ensures that 
functions and features are documented in an appropriate 
way. Ensures that existing documents are valid and up to 
date 

Determines documentation 
requirements considering the 
purpose and environment to 
which it applies 

Deliverables 

 Code documented according to company rules and guidelines 

Performance Indicators 
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 Number of corrections in acceptance phase 

 Performance of components developed (via benchmarks) 

 Compliance with deadlines for completion of modifications 

 Number of regressions 

Career Paths 

Profile Experience 

Baccalaureate + 2 years 

BTS (French Further Education Technician’s 
certificate) or DUT (French University Diploma 
in Technology 

 

Trends and Factors Influencing Change 

 Due to increasing use of software, this role may progressively include software configuration 
tasks. Importance of use of information systems increasingly taken into consideration 

 Concern over reuse of developments 

 Pronounced current trend in outsourcing or use of sub-contractors 

 

Each role is also included in CIGREF’s nomenclature. This framework contains a summary 

of roles related to competencies from the e-Competence Framework. Table 2-9 displays a 

section of this distribution. ICT competencies are presented on the horizontal axis and roles 

on the vertical axis. Each square represents the allocation of a skill to a role with the 

required level of each skill. 

 

Table 2-9: The integration of CIGREF’s roles and e-CF competencies * 

e-CF 
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CIGREF business Affected levels 

1.1 Information 
Systems 

Consultant 
  4 3  1  3    

1.2 Functional 
Architect 

4    4  4 3    

1.3 Business 
Information 

4 3 4     3    
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e-CF 
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CIGREF business Affected levels 

System Manager 

1.4 Applications 
Manager 

          3 

1.5 Internal 
Customer 
Manager 

 3          

2.1 Head of Project    4    3    

2.2 Business Project 
Manager 

 3  4  1  3   2 

2.3 ICT Project 
Manager 

 3  4 3 3  3 3-4 2 3 

3.1 Application 
Domain Manager 

       3  3 2 

3.2 Programmer      3  3 2-4 2 2 

3.3 Test Manager          2 3 

3.4 Applications 
Architect 

    3 1/3    4 2 

3.5 Software 
Configuration 

Officer 

     1   2-4 2 2 

*Adapted from Cigref (2011:157-159) 

 

The CIGREF job profile framework is regularly reviewed and regularly maintained. The 

latest version was published in 2011 (Cigref, 2011) and new roles were identified in 2014 

(Cigref, 2014b). Cigref (2014b:19) identified the impacts of the digital transformation on the 

IS function where after it was necessary to identify competencies required to carry out new 

missions on the basis of the CIGREF Jobs nomenclature and the e-CF as presented in 

Figure 2-7. The view of Cigref (2014b:19) is that the description of a job is generic and not 
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related to a specific position occupied. A job role has an associated main mission, 

performed by many activities related to the organisation’s processes. All activities demand 

a number of competence skills related to a body of knowledge and skills.  

 

 

Figure 2-7: Relationships between job, mission, activities and competences 

associated with a body of knowledge and skills 

Among new roles identified are: Architecture Design, Application Design, Technology Trend 

Monitoring and Information Security Strategy management (Cigref, 2014b:20). The working 

group identified new roles based on the notion that a competence could become more 

important in the future and to determine the impact of such a competence in the context of 

a digital company  (Cigref, 2014b:19). The version published in 2011 is still in use along 

with the e-CF as a basic reference for describing competencies relevant to each job profile. 

The e-CF brought a resolution to standardise and offer a communal language for defining 

ICT competences. By using the e-CF, CIGREF's nomenclature has achieved competence 

coherence to facilitate assessment and definition of activities in role and job positions. 

Currently, Cigref (2014a) strategic plan “CIGREF 2020” is envisioned to strengthen the 

large French companies to contribute to the economic, human and social development of 

the world. CIGREF also works in the direction of the development of seven axes, that are 

intended to not only benefit its members, but also its associates and the ICT ecosystem 

(Cigref, 2014b). 
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2.7.4 European Competence Framework (e-CF)  

In addition to the suggestions of the European e-Skills Forum, members of the European 

Committee for Standardisation (CEN) ICT Skills Workshop proposed that European ICT 

industry representatives, together with stakeholders of the national ICT framework develop 

a European e-Competence Framework (e-CF) (CWA, 2014:7; Wilson, Leahy, & Dolan, 

2015:6). Stakeholders who assisted in developing the e-CF were affiliates from the German 

framework – Advanced IT Training System (AITTS), the French framework “CIGREF” on 

job profiles and the Skills framework for the Information Age (SFIA) (European 

Commission, 2008:28). Consequently, Version 1.0 of the e-CF was published in 2008 

whereby e-Skills multi-stakeholder, ICT and human resources experts worked in several 

organisational levels (European Commission, 2008:28). Version 1.0 of the e-CF was 

published in 2008 whereby e-Skills’ multi-stakeholder, ICT and human resources experts 

worked in several organisational levels. The second version (Version 2.0) was made 

available in 2010, with dimension four perfected, together with a reviewed user guide and  

freshly developed methodology documentation (Fernández-Sanz et al., 2017:32). The e-

CF’s version 3.0 was published in 2014. This version was directed by the maturity of the e-

CF. Version 3.0 included processes such as reviewing the framework’s fundamental 

principles, content, practical acceptance and its use by deploying stakeholders (CWA, 

2014:7).  

 

The e-CF is a reference framework that consists of competencies that can be understood 

and applied within the ICT sector. It can be understood and used by ICT users, ICT 

practitioners, managers, HR departments, the public sector, educational and social 

partners and supply companies (European Commission, 2008:3; European e-Competence 

Framework 3.0, 2014:5; Wilson et al., 2015:8). The framework was established as a result 

of the necessity of a supportive mutual understanding that could provide transparency of 

language through the articulation of competencies required and deployed by ICT 

professionals, including both practitioners and managers providing a holistic approach 

related to the ICT workplace and related activities, incorporating human behaviours 

expressed as set in attitudes (European e-Competence Framework 3.0, 2014).  

 

The process followed for each version of the e-CF was based on the following. First the 

board of professionals agreed on descriptions of knowledge, skill, competencies and 

attitudes. This was followed by identifying selection areas of competence. The competence 

areas identified focussed on business areas of (a) plan (b) build (c) run (d) enable and (e) 
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manage. ICT business process, from a general viewpoint is reflected within the e-

competence areas. Plan, Build, and Run are principal areas whereas Enable and Manage 

are cross-cutting topics raised and associated to the previous (CWA, 2014:16). Having 

identified the areas of competence, knowledge areas which define competences and 

proficiency that aligns with the European Qualifications framework, were added. Features 

of existing national frameworks, for example SFIA, AITTS, and CIGREF were 

acknowledged in the development of the e-CF (Wilson et al., 2015:7).  

 

The content of the e-CF is organised in four dimensions. These dimensions mirror different 

levels of human and business planning requirement in adding to the skill recommendations 

(Fernández-Sanz et al., 2017:30). The e-CF reflects on forty different competencies divided 

into different areas of competence (Plan, Build, Run, Enable and Manage), presented in 

Dimension One. When defining a specific job profile, it refers to the set of competencies 

involved and selected from the list of 36 (Dimension two), where after the proficiency level 

of each competence is defined as appropriate (Dimension three), lastly, the specific 

knowledge and skills under each competence is defined (Dimension four) (CWA, 2014:16). 

Dimensions one, two and three of the framework are presented in Table 2-10. An example 

of Dimensions one, two and three, in order to demonstrate exemplar knowledge and skills 

of Dimension four, is given in Table 2-11. These are not intended to be comprehensive and 

will act in response to emerging developments. 

 

Table 2-10: Dimensions of e-CF * 

Dimension 1 e-Competence areas, derived from the ICT business processes. These are 
PLAN, BUILD, RUN, ENABLE and MANAGE 

Dimension 2 A set of reference e-Competences for each area, with a generic description for 
each competence. 36 competences identified in total provide the European 
generic reference definitions of the framework 

Dimension 3 Proficiency levels of each e-Competence provide European reference level 
specifications on e-Competence levels e-1 to e-5. Each of the e-competence 
levels has been mapped to the European Qualifications Framework levels 3 
through 8, although such mapping isn’t perfect since the European e-CF focuses 
on job profiles while the EQF focuses on qualification profiles 

Dimension 4 Samples of knowledge and skills related to the e-Competences are indicated as 
optional framework components for inspiration 

* Adapted from: European e-Competence Framework 3.0 (2014:10) 
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The purpose of the European e-Competence Framework 3.0 (Table 2-11) is to provide 

direction and assistance for the ICT industry and academic institutions required to make 

choices such as recruitment, training, and assessments. Through dimension four these 

needs could be addressed by referring to the e-CF, as it is useful to promote a clear 

understanding of the company’s skills requirements in the workplace. 

 

 Table 2-11: European e-Competence Framework 3.0 overview (European e-

Competence Framework 3.0, 2014:11) 

Dimension 1 

5 e-CF areas 

Dimension 2 

40 e-Competencies identified 

Dimension 3 

e-Competence proficiency levels e-1 to e-5 
related to EQF levels 3-8 

  e-1 e-2 e-3 e-4 e-5 

A. PLAN 
A1. IS and Business Strategy 
alignment  

     

 A2. Service Level Management      

 A3. Business Plan Development      

 A4. Product or Project Planning      

 A5. Design Architecture      

 A6. Application Design      

 A7. Technology Watching      

 A8. Sustainable Development      

 A9. Innovating      

B. BUILD B1. Application Development      

 B2. Component Integration      

 B3. Testing      

 B4. Solution Deployment      

 B5. Document Production      

 B6. Systems Engineering      

C. RUN C1. User Support      

 C2. Change Support      

 C3. Service Delivery      

 C4. Problem Management      

D. ENABLE 
D1. Information Security Strategy 
Development 

     

 
D2. ICT Quality Strategy 
Development 

     

 
D3. Education and Training 
Provision 
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Dimension 1 

5 e-CF areas 

Dimension 2 

40 e-Competencies identified 

Dimension 3 

e-Competence proficiency levels e-1 to e-5 
related to EQF levels 3-8 

 D4. Purchasing      

 D5. Sales Proposal Development      

 D6. Channel Management      

 D7. Sales Management      

 D8. Contract Management      

 D9. Personnel Development      

 
D10. Information and Knowledge 
Management 

     

 D11. Needs Identification      

 D12. Digital Marketing      

E. MANAGE E1. Forecast Development      

 
E2. Project and Portfolio 
Management 

     

 E3. Risk Management      

 E4. Relationship Management      

 E5. Process Improvement      

 E6. ICT Quality Management      

 
E7. Business Change 
Management 

     

 
E8. Information Security 
Management 

     

 E9. IS Governance      

 

An objective of the e-CF is to make a mutual European tool available that can be used by 

organisations and training institutions to identify competence needs investigations, 

assessment, and recruitment within learning programs (Misnevs, Jusas, Alemán, & 

Kafadarova, 2017:21). The fourth dimension of the e-CF provides examples (Table 2-12) of 

knowledge and skills contained within in each e-Competence that is well-defined in 

dimensions two and three. From this viewpoint, the complexity of analysis in the fourth 

dimension can be regarded as guidelines to assist with the learning outcomes of 

qualifications. Skills and knowledge to be taught could be represented from these e-

competencies. Subsequently, skills and knowledge represent a bridge among qualifications 

and required ICT industry competencies. Thus associations amongst the e-CF’s 

competencies and ICT qualifications can be recognised by using identified knowledge and 

skills of the e-CF’s dimension four (CWA, 2014:20). 
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Table 2-12: European e-Competence Framework 3.0 overview of competencies 

associated with Application Development (European e-Competence 

Framework 3.0, 2014:20)  

Dimension 1 

e-Competence area 
B. Build 

Dimension 2 

B.1. Application Development 

Interprets the application design to develop a suitable application in 
accordance with customer needs. Adapts existing solutions by e.g. porting 
an application to another operating system. Codes, debugs, tests and 
documents and communicates product development stages. Selects 
appropriate technical options for development such as reusing, improving or 
reconfiguration of existing components. Optimises efficiency, costs and 
quality. Validates results with user representatives, integrates and 
commissions the overall solution 

Dimension 3 

e-Competence 
proficiency levels e-1 to 

e5, related to EQF 
levels 3 to 8 

Level 1 Level 2 Level 3 Level4 Level 5 

Acts under 
guidance to 
develop, 
test and 
document 
applications 

Systematically 
develops and 
validates 
applications 

Acts creatively to 
develop 
applications and to 
select appropriate 
technical options. 
Accounts for other 
development 
activities. Optimises 
application 
development, 
maintenance and 
performance by 
employing design 
patterns by reusing 
proved solutions 

- - 

Dimension 4 

Knowledge examples 

 

 

Knows/aware of/ familiar with: 

K1 Appropriate software programs/modules 

K2 Hardware components, tools and hardware architectures 

K3 Functional & technical designing 

K4 State of the art technologies 

K5 Programming languages 

K6  Power consumption models of software and/or hardware 

K7  DBMS 

K8 Operating Systems and software platforms 

K9 Integrated development environment (IDE) 

K10 Rapid application development (RAD) 

K11 IPR issues 

K12 Modelling technology and languages 

K13 Interface definition languages 

K14  Security 
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Skills examples 

 

Is able to: 

S1 Explain and communicate the design/development to the customer 

S2 Perform and evaluate test results against product specifications 

S3 Apply appropriate software and/or hardware architectures 

S4 Develop user interfaces, business software components and 
embedded software components 

S5 Manage and guarantee high levels of cohesion and quality 

S6 Use data models 

S7 Perform and evaluate tests in the customer or target environment 

S8 Cooperate with development team and with application designers 

 

As a result of the e-CF’s development, many online tools have been developed that focus 

primarily on the usefulness of self-evaluation of ICT user skills. These self-assessment 

online tools relate to the elements of the e-CF whereby each dimension of this framework 

can be collected to create a user generated profile (CEPIS, 2017) that computes and 

displays the optimal training path to obtain the certificate of the user’s choice, grounded on 

the plotting of the user’s present qualification and the plotting of certificates to the e-CF 

(Empirica GmbH, 2017). 

 

2.7.5 Occupational Skills Framework Model (Canada) 

The Canadian Information Processing Society (CIPS) operated and represented Canada’s 

initial move towards an accreditation in ICT professionalism. Canada identified and aimed 

to formalise and refine ICT into a chartered profession but found it to be a problematic 

industry trying to certify ICT practitioners as professionals. This problem is caused (a) as 

there is no such thing as “homogenous information systems professional”; (b) having 

different roles having different needs, and (c) as there is no such thing as a single, 

generally applicable base of knowledge within the ICT profession (Bradbury, 2007:27). It 

was suggested for the development of occupational skills profile model (OSPM), a code 

developed by the ICTC to help standardise occupational skills in the ICT sector. The OSPM 

is the national standard skills framework and occupations in ICT sector in Canada that are 

intended for the identification, recruitment and retaining of employees (Nuangjamnong et 

al., 2010:199). This model was revamped and delivered in 2008 by the Information 

Communications and Technology Council (ICTC) (Bradbury, 2007:27). The ICTC is a non-

profit sector council committed to producing a diverse, educated and equipped Canadian 

ICT industry and labour force. ICTC is a promoter for change, aiming at innovations that will 

provide standards, labour market intelligence, careers and immigration initiatives for the 

Canadian government, ICT educators and industry (Nuangjamnong et al., 2010). In 2008, 
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Canada’s Association of ICT Professionals (CIPS) introduced the Information Technology 

Certified Professional (ITCP) that is aligned with the International Professional Practice 

Partnership professional standard. A vital component of the ITCP standard was the 

description of the professional's autonomy and responsibility competency level (CIPS, 

2017a).  

 

Within the OSPM 36 occupational profiles included software and hardware professions to 

be compared across industries and over time, that provides employers with the aptitude to 

target and address skills gaps within their organisations. ICT professional skills were 

banded together into the following five areas:  

 Technical or Functional Skills  

 Business and Management Skills  

 Personal or Interpersonal Skills  

 Software or ICT Environments  

 Hardware Environments (Nuangjamnong et al., 2010:199) 

Despite efforts to convert the OSPM into a skills framework, work related to the project has 

not yet been completed. The CIPS accepted the use of SFIA (Skills Framework for the 

Information Age) as the provisional skills framework for the ITCP until a Canadian 

competency skills framework are developed that is equivalent to SFIA (CIPS, 2017b). An 

individual's competence in an ICT specialisation is therefore measured by way of the SFIA 

framework.  

 

2.7.6 Institute of Information Technology Professionals South Africa (South Africa) 

The Institute of Information Technology Professionals South Africa (IITPSA), previously 

known as the Computer Society South Africa, was established in 1957 and is recognised 

as a professional body by the South African Qualification Authority (SAQA). IITPSA aims 

to:  

 Promote and uplift arts, science and general knowledge of ICT in SA and 

 Advance and represent the interests, development and professionalism of ICT 

employees (IITPSA, 2017)  

http://www.cips.ca/itcp
http://www.cips.ca/itcp
http://www.ipthree.org/
http://www.ipthree.org/
http://www.cips.ca/system/files/sfia4.xls
http://www.cips.ca/system/files/sfia4.xls
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The ITWeb, (2014) states that IITPSA is in the process of developing an ICT Career 

Development framework. Subsequently requests for the South African framework were met 

with the following response (Jordaan, 2017):  

 

 

Many thanks for your email enquiry below. IITPSA has decided to make use of the SFIA Framework 
(Skills Framework for the Information Age), which we are in the process of setting up with the SFIA 
Foundation in the UK. You can find out more about this at https://www.sfia-online.org/en 

 

 

Although it is essential for graduates to have a necessary level of ICT competence, 

currently there are no clear guidelines in South Africa that stipulate what these 

competencies should be for an ICT graduate. It is therefore appropriate that a current set of 

ICT competencies for registered ICT graduates are developed. A competency framework 

for graduates could make a platform available for educators and employers concerning the 

anticipated competence levels of these graduates as well as to enable opportunities for 

employment by appropriate means to ensure competency attainment. Therefore, this study 

intends to explore the current skills and roles required within the ICT profession. Initial pilot 

investigations confirmed that there is no skills framework at present specifically for the 

South African environment, using the UK, SFIA. Consequently, this study aims to provide a 

framework that could be used as a guide for the skills and competencies required by ICT 

graduates.  

 

2.7.7 ICT Australia (Queensland) 

Having the ICT industry being recognised for its assortment of job titles and continuous 

increase of roles, it can be hard to pinpoint exactly what individuals do. In Australia a 

consistent approach and language for the management and acquisition of ICT skills are 

provided by the Queensland Government ICT Skills Framework (Queensland Goverment, 

2016). As a result of this framework an ICT career streams diagram was developed to: 

 Develop an understanding of the breadth of an ICT career 

 Assist and attract potential candidates to the ICT profession and 

 Gather information regarding ICT roles when planning career paths and training 

requirements 

 

https://www.sfia-online.org/en
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 Figure 2-8 illustrates the various and complex environments of the ICT industry. Four 

distinct key career disciplines are presented within the ICT career streams diagram:  

 Technology and Application Builders  

 Technology Services  

 Enterprise Implementation and  

 Enterprise governance (ACS Foundation, 2014)  

 

Each of these disciplines is distinguished by the ICT product generated as well as the 

services offered. The first discipline viz. Technology and Application Builders is responsible 

for the building of ICT systems, applications; Technology services address the delivery of 

ICT services to users. This includes aspects such as helpdesk, network management, 

systems administration and account management. Enterprise implementation refers to the 

aspects of ICT that relate to changes to the management or operation of the 

enterprise.  Enterprise governance includes all aspects of policy and strategy including 

strategic information management and enterprise architecture (ACS Foundation, 2014). 

Within every discipline there are dissimilarities among the roles and the kinds of 

professional an ICT specialist reports within organisations.  

 

The development of the Queensland Government ICT Skills Framework was based on two 

frameworks: (a) Skills Framework for the Information Age (SFIA) and (b) Queensland 

Public Service Capability and Leadership Framework (Queensland Goverment, 2016). As a 

resource of this framework an ICT career streams diagram (Figure 2-8), was developed to 

assist in considering study options and career pathways. Indicated on this diagram are four 

identified entry points: 

 High School 

 Industry 

 TAFE (Technical and Further Education) and 

 University 

 

In addition, this diagram comprises a diversity of roles depending on qualifications and 

experience. These roles are listed alphabetically and should not be viewed through each 

role to progress.  
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Table 2-13 provides an example of the role of a Software Developer as described by the 

Queensland Government Framework. The skills of a software developer display 

competencies in line with the SFIA as well as the Queensland Public Service Workforce 

Capability Success Profile. “A software developer is a person concerned with the facts of 

the software development process wider than design and coding, a somewhat broader 

scope of computer programming or a specialty of project managing including some aspects 

of software product management. This person may contribute to the overview of the project 

on the application level rather than component level or individual programming tasks” 

(Queensland Goverment Chief Information Office, 2016). 

 

 

Figure 2-8: SFIA based position descriptions defined by the Queensland 

Government Chief Information Office (Queensland Goverment, 2016) 
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Software developers are often guided by lead programmers but encompass the class of 

freelance software developers. Therefore the Queensland Framework advocated that 

Software Developer roles could involve other aspects of the software development process 

listed by the Queensland Goverment Chief Information Office (2016): 

 “Participation in software product definition, including business case or gap analysis 

 Specification 

 Requirements analysis 

 Development and refinement of throw-away simulations or prototypes to confirm 

requirements 

 Feasibility and cost-benefit analysis, including the choice of application architecture 

and framework, leading to the budget and schedule for the project 

 Design 

 Implementation (e.g. Installation, configuration, programming/customisation, 

integration, data migration) 

 Authorisation of documentation needed by users and implementation partners etc. 

 Testing, including defining/supporting acceptance testing and gathering feedback 

from pre-release testers 

 Participation in software release and post-release activities, including support for 

product launch evangelism (e.g. Developing demonstrations and/or samples); and 

competitive analysis for subsequent product build/release cycles and 

 Maintenance” 

 

Within the SFIA profile, the role of a software developer has level 4 and 5 capabilities, i.e. 

enables, ensures and advises on the skills outlined in Table 2-13. 
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Table 2-13: Integration of the Queensland Government ICT Skills Framework 
and SFIA for the role of a Software Developer (Queensland 
Goverment, 2016) 

SFIA Skill 
SFIA Skill Level 

of 
Responsibility 

SFIA Skills Level Descriptor 

Systems 
development 
management 

5 

Defines solution development projects that 
support the organisation's objectives and plans. 
Ensures that senior management is both aware of 
and able to provide the required resources. 
Contributes effectively to improving solution 
development processes within the organisation 
justified by measurable business benefits. 
Facilitates availability and optimum utilisation of 
resources, especially in Agile projects. Monitors 
and reports on the progress of development 
projects, ensuring that projects are carried out in 
accordance with agreed standards, methods and 
procedures (including secure software 
development). Applies secure development 
improvement practices 

Programming / 
software 

development 
4 

Designs, codes, tests, corrects and documents 
complex programs and scripts from agreed 
specifications, and subsequent iterations, using 
agreed standards and tools, to achieve a well-
engineered result. Takes part in reviews of own 
work and leads reviews of colleagues' work 

Testing 4 

Accepts responsibility for creation of test cases 
using own in-depth technical analysis of both 
functional and non-functional specifications (such 
as reliability, efficiency, usability, maintainability 
and portability). Creates traceability records, from 
test cases back to requirements. Produces test 
scripts, materials and regression test packs to test 
new and amended software or services. Specifies 
requirements for environment, data, resources 
and tools. Interprets, executes and documents 
complex test scripts using agreed methods and 
standards. Records and analyses actions and 
results and maintains a defect register. Reviews 
test results and modify tests if necessary. 
Provides reports on progress, anomalies, risks 
and issues associated with the overall project. 
Reports on system quality and collects metrics on 
test cases. Provides specialist advice to support 
others 

Technical 
specialism 

5 

Maintains an in-depth knowledge of specific 
specialisms and provides expert advice regarding 
their application. Can supervise specialist 
consultancy. The specialism can be any aspect of 
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SFIA Skill 
SFIA Skill Level 

of 
Responsibility 

SFIA Skills Level Descriptor 

information or communication technology, 
technique, method, product or application area 

 

2.8 Motivation of ICT framework applied in the current study 

The skills and competences necessary to fulfil certain ICT professional roles can be 

formulated by internationally developed skills frameworks. These frameworks may aim to 

provide a more specific guide for educators and those involved in defining ICT job roles and 

recruitment. The challenges to develop and use such frameworks include keeping them up-

to-date and present them in an easy to use format for both HR professionals and 

educators. The current study shows ICT practitioner skills frameworks developed within 

Canada, Europe (including Germany and France), United Kingdom and Australia, in terms 

of the main purposes for which they were designed.  

 

An assortment of frameworks is internationally available and was described in previous 

sections. These examples are supported by their respective governments, and are used as 

guidelines to help employees, employers, private sectors and universities to improve 

training, knowledge, and recruitment inside their organisations. There is no one “correct” 

method to articulate a set of recommendations for ICT Practitioner Competence 

Frameworks. Nevertheless, there is no exclusion in extent of the orientation of the 

respective model. Depending on purpose and guidelines for the development of the profile 

model, there could be different possible orientations. Table 2-14 offers a summary of 

different orientations of ICT frameworks:  

 

Table 2-14: Overview of ICT competence frameworks orientations 

Framework Orientation 

AITTS (Germany) ICT development process 

CIGREF (France) ICT job 

e-CF  Hybrid of CIGREF, AITTS and SFIA 

OSPM (apply SFIA “as is”) ICT skills 
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Framework Orientation 

Queensland Government ICT Skills 
Framework (developed based on SFIA 
skills) 

ICT job 

SFIA ICT skills 

 

SFIA is a globally accepted model that speaks of the up-to-date capabilities and skills 

looked-for, to develop Information Systems and related ICT’s. The alignment of education 

with SFIA and ICT topics could assist with the skills supply of ICT educational offerings. 

This study concentrates on embedding an existing ICT skills framework that is used to 

recognise and enhance employee capability to create a skills framework for South African 

ICT graduates. A framework that records ICT employees’ competencies is the SFIA 

framework. The required skillset required (identified from interviews) from the ICT industry, 

will be mapped against the SFIA framework. For the purposes of this study SFIA was 

adopted as key measure to benchmark empirical data.  

 

2.9 Conclusion  

Globally, organisations apply to a certain degree the use of ICT into their functions and 

tasks. The variety of ICT roles and responsibilities increased dramatically. ICT graduates 

require training that provides a broad and profound understanding of the main concepts, 

along with on-going training and development to keep these professionals informed and up-

to date with new developments in a rapidly changing field. Tension exists amongst the 

seeming need from industry to have employees who are up to date with new technologies 

and the need for HE to give a core understanding of concepts that do not change or rarely 

change. There is a need for standardisation of ICT roles expectations to achieve more 

effective alignment of ICT education with the needs of industry. A skills framework for the 

South African ICT graduates could assist as a guide for the skills and competencies 

required by ICT graduates. Despite this pressure, such a framework does not exist for 

South Africa, but relies on an international ICT skills framework—SFIA. The purpose of this 

chapter was to investigate ICT skills frameworks. Before ICT skills frameworks could be 

understood related terminology was described.   
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3 CHAPTER THREE – RESEARCH DESIGN AND METHODOLOGY 
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3.1 Introduction 

Researchers should refer to the essence of their research design and methodology. An 

expression of the intellectual puzzle should be a clearly formulated set of research 

objectives and questions (Mason, 2002:13). This chapter states the root of the research 

question as an intellectual puzzle supported by the objectives of the research. The 

application of the research process provides substantiation for responding to the research 

objectives that are inter alia linked to the research philosophy, approach, methods, 

strategies, participant selection and instruments used to collect data. The purpose of the 

study was twofold: (i) To gain an understanding of the ICT industry regarding their expected 

skillset of ICT graduates and (ii) to develop a contextual relevant ICT skill framework for 

South African Higher Education Institutions (HEI); therefore, the research question this 

research aims to address is:  

 

What skills would an ICT framework comprise of when representing South African ICT 

industry’s expectations? 

 

The purpose of this study was to obtain trustworthiness of data in relation to the 

expectations of industry towards the skills required by ICT graduates. Opinions and 

recommendations regarding ICT skills required for specific ICT roles were to be obtained 

from ICT professionals. In this study, the Skills Framework for the Information Age (SFIA) 

was to be used as a guideline for identifying the skills required by ICT professionals. A 

detailed description of SFIA is presented in Chapter Two. Qualitative data were to be 

obtained, analysed and benchmarked against SFIA to encompass guidelines of a proposed 

strategy regarding industry’s expectations of ICT graduates. This chapter aims to design a 

methodology to gain insight into methodologies and approaches to be used in developing 

ICT skills framework. 

 

3.2 Theoretical framework for the research and design methodology 

The research design is a strategic framework for action that serves as a bridge between 

research questions and the execution or implementation of the research (Blanche, 

Durrheim, & Painter, 2006:34). Saunders, Lewis, and Thornhill (2009) define research 

design as the logical research process or framework used during the design of the research 

methodology. In addition, Mouton (2005:55) describes a research design as a plan or 



78 

blueprint on conducting research. Figure 3-1 outlines the framework for the research design 

and methodology, together with details of the research strategies applied for this study.  

 

 

Figure 3-1: Research design and methodology for the current study  

The research process is used to describe the research strategy of this study in depth 

(Blanche et al., 2006:6; Patton, Renn, Guide, & Quaye, 2016). These authors describe the 
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research process to have aligned three dimensions. These are ontology, epistemology and 

methodology. Blanche et al. (2006) state that a research paradigm is an all-encompassing 

system of interrelated thinking and practice that define the nature of enquiry along the 

paradigm or worldview that the study adheres to.  

 

3.3 Research paradigms 

Kuhn (1970:175) views a paradigm in general terms to include a group of researchers with 

a common understanding and an ability for high quality research or thinking. In situations 

where research is established on shared paradigms they are dedicated to the equivalent 

rules and standards for scientific practice. Paradigms guide research by direct modelling as 

well as through abstracted rules. Paradigms do not govern subject matter but rather the 

worldview of a group of practitioners (Kuhn, 1970). Paradigms or worldviews are explained 

by Creswell (2013:5) as a general philosophical orientation about the world and the nature 

of research that a researcher brings to study. Discipline orientation, students’ advisors’ 

inclinations and past research experiences guide these worldviews of individual 

researchers that will then lead to embracing a qualitative, quantitative or mixed method 

approach. Research philosophies or paradigms are ways of seeing the world and make 

certain assumptions about the world (Creswell, 2013:5; Lichtman, 2010:7; Saunders et al., 

2009:108). Linking research and philosophical schools of thinking clarifies special 

characteristics of different research paradigms. These assumptions act as a guide that 

directs thinking and action. Various philosophical perspectives are used to interpret an 

event. A research paradigm includes three levels. These levels are: 

 Philosophical: that refer to the basic beliefs about the world we live in. The 

philosophical level organisational theories that contrast five sets of assumptions: 

ontological (subjective or objective), epistemological, axiological, methodological and 

assumptions about human nature 

 Social: where guidelines exist as to how a researcher should conduct their activities 

 Technical: that include methods and techniques implemented when conducting 

research  

 

A paradigm does not address research questions, but guides the researcher where to look 

for answers (Strydom, Fouché, & Delport, 2002:266). Kuhn (1970) draws attention to the 

role of paradigms in the natural sciences. However social scientists developed paradigms 

for the use of understanding social behaviour (Kuhn, 1970). Guba and Lincoln (1994:108-
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111) suggest four paradigms that include positivism, post-positivism, critical theory and 

constructivism. Burrell and Morgan (1979:25-35) also provide four additional paradigms for 

consideration as presented in Figure 3-2. These are: Functionalist, Interpretive, Humanist, 

and Structuralist. They categorise assumptions around the nature of social science as the 

assumption of ontological nature, epistemological nature, methodological and human 

nature. The subjective-objective and regulation-radical change dimension structure resulted 

in four paradigms: Radical Humanist, Radical Structuralist, Interpretive and Functionalist 

paradigm guiding investigations of social theory. 

 

 

Figure 3-2: Research paradigms used in the analysis of social research adapted 

from (Burrell & Morgan, 1979) 

It is accepted that the phenomenon studied could have more than one reality. This study 

does not involve testing theories to empirically verify or falsify a theory. The positivist 

paradigm will therefore not fit the choice of research method for this study as it does not 

aim to analyse or quantify the perceptions that ICT practitioners have of the skills required 

of graduates in this field of study. Instead, the current study aims to understand the skillset 

required of graduates for entry into the ICT industry. This study also does not follow the 

critical paradigm, as its purpose is not to emancipate ICT graduates and society. On the 

contrary, the current study investigated the skills required from ICT graduates. Secondly, 
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curriculum development at universities will not be directly influenced by this study although 

in the long-term curriculum design in this area could be the focus of educationists in the 

future. The latter component therefore places this study outside the scope of critical social 

research. The next section discusses the interpretive paradigm as the basis for the current 

study. 

 

3.3.1 Interpretivism 

The interpretive paradigm developed as a reaction to positivism (Mack, 2011:7). This 

paradigm is also referred to as the constructivist paradigm as individuals construct their 

own constructs of reality (Creswell, 2013:8). These studies advocate that people create and 

associate their own subjective and intersubjective meanings as they interact with the world 

around them (Al Riyami, 2015:413; Orlikwoski & Baroudi, 1991:5). Interpretivists develop 

theories from the field by a thorough inspection of the phenomenon of interest (Orlikowski & 

Baroudi, 1991:5; Walsham, 1995b:76).  

 

Sarantakos (2012:42) views the interpretive paradigm as the abandoning of scientific 

procedures and the substantiation thereof. Similarly, Dudovskiy (2016) argues that the 

main shortcoming associated with interpretivism relates to the subjective nature of this 

approach. Data generated from such studies cannot be generalised since data is impacted 

by personal viewpoints and values of the researcher; and the reliability and 

representativeness of the data is undermined. In this case results are isolated and 

applicable to a specific situation. These induced positivists to question the value of 

interpretive research. The goal of theory creation lays in the creation of local theories rather 

than to generalise findings (Mack, 2011:8). The current study aimed at adopting subjective, 

ICT specific procedures applicable to specific situations to create theory around the 

requirements of ICT graduates by Industry. 

 

Traditionally, researchers following the positivistic paradigm, use experimental methods to 

generate quantitative data. Generally, the emphasis of this type of research is on what is 

observable and accessible with the primary focus on questions and areas that adhere to 

empirical methods of inquiry. Even though researchers continue placing emphasis on these 

methods, the practices of qualitative research methodologies have grown. With a growing 

recognition of the limitations of empirical methods, significant questions in the human realm 

within the requirements of empirical methods with search for truth arose. From this 
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environment, a variety of methodologies have grown in popularity (Laverty, 2003:21). 

Burrell and Morgan (1979:28), state that interpretivism is not a single paradigm, but rather a 

family of diverse paradigms. The two related philosophies consist inter alia of hermeneutics 

and phenomenology (Boland & Richard, 1986; Mack, 2011:7; McKay, Marshall, & 

Hirschheim, 2016:12; Saunders, Lewis, & Thornhill, 2011:115).  

 

Maxwell (2012:53) states that hermeneutics is a key method in both scientific and 

interpretive approaches. Saldaña (2014:54) defines hermeneutics as the process of 

investigation in that the inner monologic thinking and deep reflections of the researcher are 

documented as the data are continually reviewed. Saldaña (2014:54) and Myers (1997) 

both describe hermeneutics as a process when theories are developed or borrowed and 

repeatedly tested in order to understand discrepant data and other ways of making sense 

of the data. This cyclic process of understanding (Butler, 1998:290) aims to interpret text, in 

order to search for meaning. Saunders et al. (2011:116) refers to hermeneutics as 

“symbolic interaction” and supported the view of Butler (1998:290), Myers (1997) and 

Saldaña (2014:54). They view hermeneutics as a continuous process of interpreting the 

social world. Myers (1997) recognises hermeneutics and phenomenology as the 

philosophical base of analysis in interpretive studies in Information Systems (IS). The 

importance of hermeneutics in IS research was stressed by explaining research in this field 

as aiming to produce an understanding of the context of the IS and the process whereby IS 

influences and is influenced by the context. The intention of the hermeneutic analysis then 

aims to make sense of the whole, the relationship between the organisation people, and IT. 

 

Creswell (2013:14) views phenomenology as a phenomenon described by participants. The 

description then culminates the essence of the experiences by those who experienced the 

phenomenon. Subsequently, “phenomenology in research” has been referred to as “a 

description of lived experiences, the essences and essentials of experiential states, natures 

of being and personally significant meanings of concepts” (Saldaña, 2014:73). 

Interpretative phenomenological analysis refers to the meanings, description of the 

phenomenon and the experience and understanding with regard to the phenomenon being 

studied (Medico, 2005). The current study has footprints in phenomenology as a subfield of 

this qualitative investigation. A diversity of methods can be used in phenomenological 

research. Examples thereof include interviews, conversations, participant observation, 

action research, focus meetings and analysis of personal texts (Lester, 1999:2). In this 

instance, the phenomenon to be studied is the expected skills of ICT industry of graduates. 
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The ICT professionals’ opinions during interviews required them to express themselves in 

terms of their experiences as ICT professionals. 

 

Interpretive methods are grounded on the assumption that the position of knowledge of 

reality of human action is a social construction through human actors (Walsham, 

1995a:376). Therefore, there is no objective reality that can be discovered by researchers 

and replicated by others. These contrast positivistic assumptions but guide the ontological 

assumptions of interpretivism. The interpretivist accepts that social reality is seen by 

various people and their views that are influenced by their understanding and interpretation 

of events of an occurrence. The following are the main ontological assumptions of the 

interpretive paradigm: 

 Relativism, thus knowledge is subjectively constructed by peoples’ thoughts and actions 

(Al Riyami, 2015:412; Morgan, 1980:608; Scotland, 2012:11; Taylor & Medina, 2013) 

 Single realities do not exist, instead multiple socially constructed realities exist; from 

particular situations knowledge arises that is not reducible to simplistic interpretations 

(Hill, 2012:24) 

 Knowledge is gained inductively to create a theory (Mack, 2011:8) 

 Knowledge is generated through individual experience (Morgan, 1980:608; Scotland, 

2012:11) 

 Causation in social sciences is determined by interpreted meaning and symbols (Mack, 

2011:8) and 

 Aims to acquire an insightful understanding, within context of its complexity about the 

phenomenon studied (Al Riyami, 2015:413) 

 

The aim of the interpretive paradigm is to produce an understanding of the context of the 

information system. Walsham (1995a:75) takes the stance that for an interpretive IS, the 

researcher would involve human interpretations and meanings associated with computer 

systems. The current study aims to develop a framework for ICT in HEI. The research to be 

conducted in this study is based on the following three pillars: Philosophical assumptions, 

Information systems methodology, and Practice that focus on research activities in IS. 

Midgley (2000:1) emphasises that philosophical assumptions, methodology and practice 

should be seen as fundamentally interlinked and mutually supportive. His contention was 

that philosophy acts as the foundation, for methodology to follow from all three aspects. In 
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essence, all three aspects of such investigations are interrelated and depend on each other 

(Midgley, 2000:21) as illustrated in Figure 3-3.  

 

 

Figure 3-3: Interrelated aspects in IS research 

To gain a holistic understanding of what students require to achieve in an ICT curriculum, 

this research targets to get an understanding of the skills expectations of ICT industry 

towards an ICT graduate. Therefore, the present study is rooted in the interpretive 

paradigm. ICT professions will be investigated. Grounded theory (GT) was used to scaffold 

and build a theory and framework on which the thesis is based. In addition, the constant 

comparative method (CCM) of structural coding was used during the analysis process of 

this study, as a number of participants took part in the study (Boeije, 2002). 

 

This study may be categorised as interpretive as the aim is to understand the needs of the 

stakeholders in an ICT environment in terms of ICT skills required. The key elements of the 

three philosophical perspectives, with each perspective’s worldview (ontological debate), 

the nature of knowledge perused (epistemological debate), and the different means of that 

knowledge are created and assessed. Table 3-1 summarises the theoretical frameworks 

that underpin the basis of this study. Detailed descriptions of the theories, whilst not 

presented in a descriptive format, are summarised to indicate an understanding of such 

theories. These include ontology, epistemology, methodology, axiology and human nature.  

 

Table 3-1: Interpretive characteristics of the present study  

Feature Description 

Purpose of 
research 

Understand and interpret ICT professionals’ perspectives and lived experiences 
of skills, that are required by ICT graduates 

Paradigm  Interpretive 

Ontology 

 It is recognised that a variety of realities could exist 

 Realities could be explored, and created through collaborations and 
meaningful actions 

 Discover how ICT professionals make sense of their social worlds in their 
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Feature Description 

workplace settings by means of their daily routines and communications with 
other ICT professionals around them  

 As ICT professionals’ knowledge, views, interpretations and experiences 
vary, multiple social realities exist 

Epistemology 

 Records are understood through the processes of interpretation that is 
influenced by the interaction with social context 

 Those active in the research (researcher and ICT professionals) socially 
construct knowledge by interpreting social settings 

 A personal interactive mode of data collection was done 

Methodology 
 Processes of data collected by interviews with ICT professionals 

 Research is a product of the interpretations of the researcher 

Axiology 
 The values and lived realities of the researcher cannot be removed from the 

research process that affects the interpretation of the participants’ (ICT 
practitioners) lived experiences 

Human Nature 
 Employs determinist and voluntarist views as essential elements in social-

scientific theories to define the nature of the relationships between man and 
the society in which (s)he lives 

 

3.4 Research approach 

Myers (2009) describes a research method as a strategy of enquiry based on assumptions 

made with respect to research design and data collection. The most known distinctions in 

research modes are divided into quantitative and qualitative methods. The distinctions of 

quantitative and qualitative discourse refer to (a) the nature of knowledge: how one 

understands the world and the ultimate purpose of the research and (b) research methods: 

the way in which data are collected and analysed, the type of generalisations and 

representations derived from the data.  

 

Researchers have used quantitative and qualitative approaches as separate methodologies 

for many years. Fieldwork was the main method used prior to Wold War II in social 

research (Sieber, 1973:1335; Taylor & Bogdan, 1984:3). After the war, social science 

researchers adopted surveys to elicit and focus on the development of a public-opinion. 

These two methods; fieldwork and public-opinion polling caused substantive 

methodological interests in sociology in particular to research in universities (Sieber, 

1973:1335). Consequently, “methodological subcultures” emerged; where fieldwork aimed 

to produce hard, generalisable survey data, as opposed to public-polling searching for 

deep, rich observational data.  
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Quantitative and qualitative methods are used to study a phenomenon or study areas of 

interest. This dimension of research is if it is quantitative or qualitative and applies for both 

data collection and analysis. This causes confusion when referring to “methodology” and 

“methods.” Research methodologies and methods exist in both quantitative and qualitative 

research. Bryman (1984:76) suggested that “methodology” refers to the epistemological 

assumptions made by the researcher that guide the questions to be probed as well as the 

choice of techniques used, while “methods” are used to indicate the ways of collecting and 

analysing data. Bryman (1984:76) suggested that quantitative and qualitative approaches 

could be referred to as research methodologies or research methods, with a clear 

distinction between methodologies and methods. Methodologies refer to the philosophical 

issues, adopting the epistemological position whilst methods refer to the technical issues, 

defining the methods and techniques of data gathering.  

 

3.4.1 Research design: Qualitative research approach 

Lincoln, Lynham, and Denzin (2011:10) define the word qualitative to suggest an emphasis 

on qualities of entities and on processes and meanings that are not experimentally 

examined or measured. Qualitative research attempts to unfold and understand the 

motives behind the phenomenon under study and concentrates on human behaviour and 

artefacts. The key instrument of data collection and analysis is the researcher (Janesick, 

2003). This implies that researchers seek answers to questions that focus on how social 

experiences are created and give meaning. Qualitative research involves the use of 

qualitative data such as pictures, documents, observations and interviews. These collection 

methods could be used in a variety of disciplines and fields including IS, that was 

previously dominated by quantitative research (Myers, 1997). Qualitative research as 

identified by Strauss and Corbin (1998:10-11), is any kind of research that produces results 

not obtained by statistical procedures or other means of quantification. Research with 

regards to peoples’ lives, lived experiences, behaviours, emotions, and feelings as well as 

about organisational functioning, social movements, and cultural phenomena could be 

referred to as qualitative research. These authors suggested that qualitative research is 

best used when the methods are personal experiences corresponding to the preferences of 

the researcher, employed to explore areas about which little is known and congruent with 

the environment of the research problem.  

 

When referring to qualitative research methodology the purists are called constructivists 

and interpretivists and they reject the positivists (Johnson & Onwuegbuzie, 2004:14). The 
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realities are constructed by the observer and may lead to multiple realities. The researcher 

is a central part of the research and their interpretations are based on personal experience 

and background that consequently become the source of reality. The purpose of qualitative 

research methodology is to interpret and understand social interactions. In qualitative 

research methods, the “whole” is studied rather than specific variables and where the 

emphasis is on words rather than numbers. Analysis is done through coding, using 

computer programs (Lichtman, 2006:6). An orderly process of collecting information is 

employed in qualitative research. When using qualitative methods the researcher is the 

primary instrument of data collection and analysis (Merriman, 2001:7). This is to determine 

what people say, do and create in their natural settings to discover the world as people 

themselves perceive and experience it. The data collection instruments used in qualitative 

methods include participant observation, case study, focus groups and participatory 

research (Welman & Kruger, 2001b:182-190). Myers (1997) stressed that qualitative 

research does not imply the research to be interpretive. Qualitative research could be 

qualitative; and could be positivist, interpretive or critical. According to Myers (2009:23), 

quantitative or qualitative research is guided by its underlying philosophical assumptions 

such as ontology and epistemology. This is followed by a specific qualitative research 

method for example case study, action research, or GT that could be positivist, interpretive 

or critical. 

 

Concerns with qualitative research have been addressed by several researchers (Chenail, 

2011; Guba & Lincoln, 1994; Johnson & Onwuegbuzie, 2004). A main consideration when 

choosing a sample is to select one that fits the research question. Critique against 

qualitative research sampling is the lack of generalisability (Gelo, Braakmann, & Benetka, 

2008:287; Johnson & Onwuegbuzie, 2004:20), although qualitative researchers do intend 

to apply their findings beyond their samples—referred to as transferability (Hill, 2012:72). 

Quantitative studies have a larger population compared to qualitative studies that have 

small samples. It is therefore believed that results cannot be generalised. Researchers 

believe the lack of generalisability is a weakness of qualitative research and often causes 

researchers to question the usefulness of qualitative research. Gelo et al. (2008:286) state 

that qualitative research is criticised as it is believed to lack objectivity. It could be that a 

qualitative researcher chooses what data to highlight that allows researchers an opportunity 

to make a choice on what information will best fit their needs. It is consequently that 

quantitative researcher’s belief that this could lead to subjectivity in the inferences and 

deductions of qualitative studies. Table 3-2 indicates a summary of the main characteristics 
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of the qualitative approach. This table was derived from (Johnson & Onwuegbuzie, 2004; 

Thomas, 2010).  

 

Table 3-2: Summary of qualitative characteristics * 

 Orientation Qualitative 

Assumption about 
the world 

Various realities 

Research purpose Understanding a social situation from participants’ perspectives 

Research methods 
and processes 

 Flexible, changing strategies; design emerges as data are collected  

 A hypothesis is not needed to begin research 

 Inductive in nature 

Researcher’s role  The researcher takes part and becomes absorbed in the 
research/social setting 

Generalisability  Detailed context-based generalisations 

Strengths  Rich, deep information can be used to generate the outcome 

 Useful for describing complex phenomena 

 Useful for studying a limited number of cases in-depth 

 Offers individual case information 

 Can be used to study naturally occurring real-life situations 

 Can be used to study the lived experience of people 

 Describes rich detailed phenomena in specific context and settings 

 Enables cross case comparisons and analysis 

 Can study dynamic processes 

 Researcher can be responsive to changes during the conduct of the 
study 

Weaknesses  May be difficult to test hypotheses and theories 

 Data collection and data analysis take more time compared to 
quantitative approaches 

 Results produced may not generalise to other contexts and settings 

 Results may be easily influenced by the researcher’s personal 
biases 

* Adapted from Johnson and Onwuegbuzie (2004) and Thomas (2010)  

 

3.4.2 Rationale for a qualitative study 

This study aims to identify, understand and assess the skills needed by ICT graduates; 

viewed from an interpretive paradigm. Guba (1981:76) suggests that “it is proper to select 

that paradigm whose assumptions are best met by phenomenon being investigated” when 

selecting a research methodology. This study seeks to answer the research question by 

applying a qualitative mode of enquiry. This type of inquiry is appropriate for this research. 

Merriam (1998:5) indicates that qualitative research is a notion covering numerous forms of 

investigation to “help us understand and explain the meaning of social phenomena with as 
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little disruption to the natural setting as possible.” It is accepted for qualitative researchers 

to be apprehensive with progressions rather than only the results or products. When the 

understanding of an event is function of personal interaction and perception of those in that 

event, and the description of the processes that characterise the event, qualitative 

approaches are more appropriate than quantitative designs to provide the insight 

necessary to understand the participants’ role in the event, and their perceptions of the 

experience.  

 

Qualitative studies require an in-depth look at a narrow subject. The current study followed 

a qualitative approach to enable the answering of research questions. The purpose of the 

study was to investigate and gain insights of ICT professionals’ perspectives related to their 

lived experiences on skills required for ICT roles. The focus therefore was on ICT 

professionals’ multiple opinions of required skills and researcher’s understanding of these: 

 Qualitative approaches can better account for the complexity of “meanings” from 

different participants. It was important to “unpack” skills required by these practitioners 

and to reveal interrelationships among skills stated/mentioned by ICT practitioners. This 

approach allowed for ‘thick narrative descriptions’ of the phenomena investigated and 

provided the researcher an opportunity to consider the views of the ICT participants 

 Due to the nature of the study an inductive research strategy was most suitable 

although theories were created and not tested. The qualitative approach allowed to find 

a rich description of ICT professionals lived experiences. An inductive analysis of data 

was used as this procedure enhanced the possibility of objectivity that would have been 

lost if quantitative approach was followed. In line with qualitative research methods, a 

purposeful sample was used to select and interview ICT practitioners 

 Given the nature of the study; a significantly enriched description was the required and 

appropriate approach. Words rather than numbers and statistics best conveyed the ICT 

practitioners’ thoughts and perceptions 

 It was critical for the study design to be evolving, flexible and responsive to different ICT 

environments. Questions and explanations are built on one another as the tentative 

codes and theories emerged 

 

3.4.3 Deductive and inductive reasoning  

The two major approaches of reasoning are deductive and inductive. Mouton (2005:114) 

presented a third approach whereby the research process is devoted to an explanation of 
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incomplete observations, surprising facts or puzzles specified at the beginning of a study. 

However, the current study takes an inductive approach in that it is intended to create a 

theory that would not be tested.  

 

The inductive reasoning process used in theory building research involves starting with 

particular observations and drawing out a theory from the observations (De Vaus, 2014). 

Inductive reasoning works by moving from specific observations to broader generalisations 

and theories. Informally, this is referred to as a "bottom up" approach. Inductive reasoning 

begins with specific observations and identifies and measures patterns and regularities. 

This is then followed by formulating a tentative hypothesis that may be explored to lead to 

the development of general conclusions or theories (Trochim, 2000). Inductive processes 

are described by Welman and Kruger (2001b) as starting with an individual case, to then 

proceed into a theory and the collection of qualitative data. 

  

The difference between inductive and deductive approaches is that the deductive enquiry is 

aimed at and testing theory, whereas the inductive approach deals with the generation of 

new theories from emerging data. Figure 3-4 graphically describes the differences of the 

two approaches as adapted from Welman and Kruger (2001b). The current study followed 

an inductive approach where data was collected, and a theory was developed following 

data analysis. The researcher was the primary instrument for data collection and analysis. 

Research involved fieldwork by interviewing ICT professionals within their work 

environment. An inductive research strategy was employed where theory was formed from 

interviews and understandings gained from the field. The purpose for using an inductive 

approach was to ensure that all viewpoints were exposed in terms of understanding the 

deeper structure of the research problem. 
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Figure 3-4: Induction, deduction and falsification of theories adapted from 

Welman and Kruger (2001b:29) 

In summary, the approach used for this study follows Figure 3-4. An inductive approach 

was followed by data collection from interviews that led to creating a theory focussing on 

the requirement of skills required by ICT graduates. 

 

3.4.4 Grounded theory as an approach to inquiry 

Saunders et al. (2011:138) stated that the purpose of research is directed by the research 

question that is required to be descriptive, exploratory or explanatory. Tesch (2013) 

identified 28 research approaches across diverse disciplines. Grounded Theory (GT) is of 

relevance for the purposes of the current study. GT explores new topics and provides 

insights to explain a phenomenon, developed from data obtained. This section presents an 

overview of GT and where after justifying this approach as the appropriate choice for the 

present study. The background and philosophical roots of this theory are discussed, 

providing thought to arguments and factions within GT research. The philosophical and 

methodological positions are acknowledged, positioning this study within these debates. 

 

It was debated by Glaser and Strauss (1967:4) that through theories emerging and 

grounded a systematic discovery process are intimately linked to data that cannot be 

modified and reformulated. This relates closely to thoroughness of qualitative studies that 

require being closely involved with the data and drawing conclusions from data instead of 

testing hypothesis and preconceived theories. The initial study performed by Glaser and 

Strauss did not test a hypothesis but used a continually comparative analysis of data (Ke & 
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Wenglensky, 2010). The theory achieved by this method is grounded in the data; therefore 

it is named “grounded theory” (Corbin & Strauss, 2015:6; Glaser & Strauss, 1967:1; 

Merriam, 2002b:142). GT is aimed to develop by using a process of a conceptually abstract 

theory that is grounded in the data from which it was derived. GT provides a “systematic 

process for the abstract conceptualisation of latent patterns within a social reality” (Holton, 

2007). Opposed to traditional approaches where research was done starting with an 

existing theory or hypothesis, GT aims to develop a theory from data. This supports an 

inductive reasoning approach. GT is an inductive methodology that is different from the 

qualitative and quantitative paradigms (Holton, 2008:268). Theories are therefore derived 

inductively from the phenomenon represented (Charmaz, 2011:359; Merriam, 2002b:142). 

For the purposes of the current study the inductive nature of GT is suited as it offers a 

means to develop a theory applicable to the current and emerging technological 

requirements within ICT affecting the required skills by ICT industry for graduates.  

 

For theory development in GT, data may be collected from a variety of sources to 

understand associations within a phenomenon. In this format, the researcher participates in 

data analysis and concept (category) development. These concepts refer to patterns in the 

data (Glaser, 2002). The researcher may also identify categories in the data. Categories 

are associated with a primary category that represents the main theme of the research 

outcomes (Glaser & Strauss, 1967). GT is the study of a concept where the core category 

describes the main problem of the population and associates all sub-categories (Pham, 

2016:171). The core category of the theory refers to what is significant about the concept 

relating to all other concepts with its discovery indicators, as well the completion of the 

open coding stage (Bryant & Charmaz, 2007:279; Hood, 2007:64). Open coding breaks 

down the data into discrete parts such as words, phrases, sentences or paragraphs 

(Whiting & Sines, 2012:23). When categories are conceptualised and relationships 

between them identified, it allows the researcher to produce an explanatory theory, 

grounded in the data collected that in turn expands the knowledge base about the 

phenomenon.  

 

When conducting research, it is necessary to ensure that strategies used are consistent 

with the method chosen. Charmaz (2006:15), Glaser and Strauss (2009:242) and Charmaz 

(2014:1) suggested that the use of GT could be flexible. Charmaz (2006:9) also indicated 

that GT is a set of principles and flexible guidelines and is not bound with rules, recipes or 

requirements. Characteristics related to GT are:  
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 Theoretical sensitivity,  

 Theoretical sampling,  

 Constant comparative analysis,  

 Coding and categorising data,  

 Theoretical memos and diagrams, literature as data sources and  

 Theory integration (McCann & Clark, 2003:7-18).  

 

An essential feature of GT is “theoretical sensitivity” that speaks of a personal quality 

required by the researcher and relates to understanding the meaning of data (Glaser & 

Strauss, 1967:46; Glaser, 1978:93). It also requires researchers to enter the field of 

investigation without a predetermined point of view, that allows the researcher to stay 

sensitive to the data (Glaser, 1978:3). Theoretical sensitivity allows the researcher to 

develop concepts and a theory that is grounded in the data. Researchers develop 

theoretical sensitivity through various sources such as personal experiences, data 

immersion as well as reviewing the literature.  

 

Theoretical sampling speaks of the process of selecting participants, adapting research 

questions and altering research sites. These are executed to increase the researcher’s 

understanding of themes and categories that could emerge from the data. Glaser and 

Strauss (1967:45) defined theoretical sampling as “the process of data collection for 

generating theory whereby the analyst jointly collects codes and analyses his data and 

decides what data to collect next and where to find them, in order to develop his theory as it 

emerges.” As a general methodology, GT could be used in any type of data: qualitative or 

quantitative. This suggests that several methods of data collection could be used when 

collecting and analysing data.  

 

Researchers make use of samples that will provide the best response to questions as they 

arise during analysis. The initial sample is chosen by its logical relevance, where after gaps 

in data and theories are identified during the process of data collection and analysis 

(Charmaz, 2000:519). Theoretical sampling is an essential principle of GT and is important 

to the growth and refinement theories that is grounded in data (Breckenridge & Jones, 

2009:113). These authors argue that GT pursues the development of the theory through a 

process of induction in data from which it has been derived. It is, therefore, theoretically 

oriented and directed in the direction of the construction and growth of conceptual theory, 
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rather than the creation of an explanation. Theoretical sampling is repeatedly directed by 

the developing theory, followed by indications as they arise from the data and progressively 

concentrating data collection to improve and integrate the theory. Charmaz (2006:96) 

viewed the goals of theoretical sampling as: (a) theory refinement and explanation and (b) 

emerging categories by obtaining data that confirm or disprove original categories. 

Charmaz (2006:101) also emphasise that the focus of theoretical sampling is not to create 

a representative sample or to increase the generalisability of the results. Even though the 

sample is not pre-set, there is a need to start somewhere. Sampling is initiated in one site 

and, after a period of data collection and analysis, will then extend to other sites that allow 

for theoretical comparison. This process of “site spreading” is the route that theoretical 

sampling takes and is then subsequently determined by the emerging theory (Glaser, 

2001:181). An explanation of the execution of theoretical sampling for this study is 

described in § 3.4.6. 

 

According to Boeije (2002), the constant comparison method (CCM) is at the essence of 

qualitative analysis studies. The important principle of CCM is that theory development is 

grounded in the data through an iterative process of data analysis and theoretical sampling 

that allows for a cycle of comparison. This involves a five-step approach, but it is not 

necessary to compare everything with everything else.  It is, however, important to have a 

plan for what is to be compared (Boeije, 2002:302). Secondly, the number of steps is not 

important or sequentially linear because it depends on the kind of material involved (Boeije, 

2002:395). These steps include comparisons of themes within (a) single interviews, (b) 

archival course analyses, (c) across multiple interviews or (d) course analyses, and (e) 

between the cases that make up the embedded single-case study.  

 

Charmaz (2014:113) defines coding as the “pivotal link between collecting data and 

developing an emergent theory to explain these data.” When analysing data in GT, coding 

strategies are used for developing an analytical frame. Coding fosters studying the action 

and processes by providing the tools for interrogating, sorting and analysing interviews, 

fieldnotes and documents (Charmaz, 2014:113). This process involves phases of coding 

and continuous evaluation. In GT two types of coding are required: Substantive coding, 

which is divided into open and selective coding, and theoretical coding. Substantive coding 

is related to the process of working with the raw data directly, whereas theoretical coding is 

the process of seeking for interrelationships amongst concepts. Substantive coding follows 

open coding (Bryant & Charmaz, 2007:265). This step begins with the first data collected. 
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During open coding, all occurrences of the data are coded, with the data split into 

comparable sections. These coded occurrences are repeatedly compared with each other, 

where after comparisons are documented in memos that begin to illuminate causal 

uniformities in the data (Glaser, 1978). The technique of constant comparison is the 

process through which coded occurrences are formed into conceptual categories. 

Categories represent patterns of activities and thus it cannot be built upon one coded 

incident by itself. During open coding, groupings temporarily labelled for convenience and 

through the process, are continually modified and tailored to the data as other occurrences 

are continuously compared (Glaser, 1978:75-82). 

 

As provisional categories, new occurrences coded in the data are no longer compared to 

one another, but rather to existing categories. This enables the researcher to conceptualise 

the boundaries of each category and to highlight gaps in the emerging theory, directing the 

researcher where to sample next, based on the theoretical purpose (Glaser, 1978). The 

researcher samples both for theoretical similarity and differences to expound the properties 

of each category. This attempts to saturate all categories until the emergence of a core 

category that reoccurs frequently, relates easily with many of the other categories and 

accounts for the variation in data obtained. Having selected a core category, it is at this 

point that the researcher moves from open coding to selective coding, focussing only on 

data that are sufficiently relevant to the core. Whereas the purpose of open coding is to run 

the data to completeness, it is thought that selective coding delimits the emerging theory as 

it is integrated around the core category. Thereafter data analysis and memo-writing 

become increasingly conceptual as on-going constant comparison of incident to category 

and category to category refines the emerging theory until a point of saturation whereby 

new incidents in the data merely provide indicators of the same categories and their 

properties (Glaser, 1978). It has consequently been stated that when the core category is 

saturated, theoretical sampling ceases.  

 

At this stage, theoretical sorting begins, whereby memos are sorted using theoretical 

codes to conceptually reintegrate the theory (Glaser & Holton, 2007). The continuous 

process of memo writing, which is an essential component of data analysis, is a process 

where the researcher documents ideas relating to evolving categories (Khan, 2014:227; 

Lawrence & Tar, 2013:32). Memos also focus on gaps in the evolving theory that call for 

additional explanations, serving to direct theoretical sampling, thus facilitating the on-going 

process amongst data collection, analysis, coding and decisions on the next set of data to 
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be collected (Glaser & Strauss, 1967:45; Glaser & Holton, 2007). Thus, research analysis 

may be viewed to be interrelated with data collection (Corbin & Strauss, 2015:7). Data 

collection methods most frequently comprise interviews and observations (Corbin & 

Strauss, 2015:7; Merriam, 2002b:142) although a variety of data collection techniques 

could be used. These might include videos, journals, dairies, memos and Internet postings, 

amongst others (Corbin & Strauss, 2015:7). Memo writing runs parallel with the processes 

of coding, constant comparison and theoretical sampling. Whilst data is collected, a memo 

bank, documents and conceptual framework of the theory have been accrued (Holton, 

2007). Memos are written chronologically (Charmaz, 2014) and contain the researcher’s 

analytic ideas (Bryant & Charmaz, 2007:249) through comparison of incident to incident 

and incident to category. Memos start to mature with the delimiting of the theory, becoming 

more conceptually abstract as the researcher moves from substantive coding through to 

theoretical saturation (Holton, 2007:266). Theoretical saturation is the point at which the 

researcher stops to sample, whereby categories and their properties are considered 

sufficiently dense and data collection no longer generates new leads (Glaser & Strauss, 

1967:61). These memos are manually sorted to arrive at an emergent theoretical outline 

based upon theoretical codes. This type of sorting is not preconceived by a specific outline, 

the researcher simply compares each memo, looking for the relationships that exist 

between concepts and discriminating where each idea fits within the emerging theoretical 

framework (Glaser, 1978). As the researcher sorts for a theoretical outline, certain 

theoretical codes could possibly emerge to have relevance. Theoretical codes provide an 

abstract model for integrating the theory and conceptualise how substantive codes relate 

together as hypotheses (Glaser & Holton, 2005). Several theoretical codes may be 

explored for best fit but one, possibly a mix, will achieve the best integration of the final 

theory. The outcome achieved through theoretical sorting provides a framework for the final 

theory write up. Thereafter, extant literature is compared with the emergent theoretical 

framework to support, modify and nest the theory for publication (Glaser & Holton, 2007).  

 

During the course of theory generation, the researcher interacts with the data and uses 

memos to assist with the conceptualisation of the theory to be developed. With theory 

integration three key strategies are used to develop and contribute to the evolving theory 

are summarised by (McCann & Clark, 2003) as follows: 

 Category reduction. Initially, a large number of categories are identified. Clustering 

categories and subsuming categories within larger categories can reduce these.  
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 Selective sampling of the literature. The existing literature is another form of data, 

and is integrated within the emerging theory, categories and subcategories.  

 Selective sampling of the data. As the theory, categories, and subcategories are 

identified, more data are collected from the field in order to develop and test 

hypotheses and uncover properties of the main categories (McCann & Clark, 2003). 

 

3.4.4.1 Grounded theory as qualitative approach for the current study 

The focus for this study was to explore the skillset for the ICT industry with regards to 

students graduating in this field at HEIs. The drive of this study was to develop a framework 

based on a GT that understood the concern of the skills mismatch between ICT industry 

and graduates. It also describes how this concern was resolved. GT is rightly suited to an 

exploration of determining skills required from ICT graduates for several reasons. As an 

inductive methodology, it is perfectly suited to explore fresh ground where there is little 

known about current ICT skillset requirement phenomena. Secondly GT allows the 

development of a theory grounded in the views of participants (Creswell, 2013:14). This 

study aims to approach ICT professionals to provide their viewpoint of skills required for 

their respective ICT responsibilities; with the GT approach to “study of experience from the 

standpoint of those who live it” (Charmaz, 2000:522). Thus, rather than searching for 

existing theoretical understandings of the data, theoretical understanding that could be 

obsolete from an ICT environment, data was viewed abstracted from the empirical level, 

guaranteeing that the theory is in line, relevant and effective within the substantive time 

area. In addition, due to continuous change in ICT, GT allows for theories to be revised and 

updated.  

 

This study adopted GT to discover the main concern of the skills mismatch of the ICT 

industry and graduates. By using the GT approach, the study was built on the effort by 

Glaser and Strauss (1967). GT was developed by Glaser and Strauss in 1967 (Corbin & 

Strauss, 2015:6; Merriam, 2002b:142). The important fundamentals of the discovery 

process promoted by Glaser and Strauss (1967) include the systematic obtaining of data, 

the constant comparative method of qualitative analysis and the generation of a theory. 

Comparisons of interviews from ICT professionals within roles with different perspectives 

within the subject under study were conducted. These comparisons allowed for refinement 

of the required skills presented in the data. Through CCM analysis, a picture of important 

concepts to include in an ICT skills framework for HEI began to emerge. 
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3.4.5 Time horizons 

Cross-sectional and longitudinal are time horizons in which research could be performed. 

The three most significant types of time orientation in research design are cross-sectional, 

longitudinal and retrospective (Babbie, 2015:105-110; Neuman, 2013:44). Cross-sectional 

research consists of observations at a specific moment whereas longitudinal implicates the 

gathering of data at numerous points in time. The generation and examination of data at a 

sequence of different periods in the past is referred to as retrospective research.  

 

Cross-sectional research is valuable in the acquisition of an initial understanding for 

exploratory or descriptive research. These studies are also known for descriptions across a 

large population sample at a given time, as well as for understanding immediate causes in 

explanatory research. A shortcoming of a cross-sectional study is that it does not capture 

changes over time to describe why the observed patterns exist (Easterby-Smith, Thorpe, & 

Jackson, 2012:67). These studies are simple in design to determine the prevalence of a 

phenomenon, or problem, by taking a “snap-shot” or cross-section of the population to 

obtain an overall picture as it stands at the time of the study. Cross-sectional designs 

include questionnaires and survey techniques that are usually appropriate to positivist 

studies (Easterby-Smith et al., 2012:67). Longitudinal designs are generally adopted to 

comprehend process of change over time.  

 

The current study is categorised as a cross-sectional study. With a constantly changing ICT 

industry, new employment requirements and new career opportunities are frequently 

introduced. Graduates entering the ICT industry are required to have acquired the 

necessary knowledge and skills to fulfil current and possible future ICT career tracks. Due 

to an on-going changing ICT environment this study could have different outcomes at 

various times on the basis of a “snapshot” of current ICT industry requirements. 

 

3.4.6 Unit of analysis 

An essential step in designing research is the choice of the unit of analysis. Blumberg, 

Cooper, and Schindler (2008:224) state that the unit of analysis and the kind of participant 

the researcher interviews to obtain data, is not the same. These authors explained that in a 

study where the general manager of a company might be interviewed, the unit of analysis is 

the company and not the general manager. Similarly, for this study, the unit of analysis was 
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the practitioners within the South African ICT sector. The participants were selected from a 

variety of business sectors as identified by Statistics South Africa (2012) (§ 4.3). 

Participants were chosen because they displayed features or characteristics that would 

make possible detailed exploration and understanding of the central theme of the study. 

The participants included all the elements that could impact on the study to provide an 

understanding and comprehension into the research problem. There is no need to increase 

the sample size when no new evidence is obtained (Bowen, 2008:140).  

 

When collecting data the qualitative researcher is required to set the boundaries for the 

study, collect data through appropriate methods and establish conventions for recording 

information. Creswell (2013:189) suggested that sites or individuals should be purposefully 

selected for a study. This should be done to assist the researcher in understanding the 

problem and the research question. This study employs two forms of non-probability 

sampling namely purposive and theoretical sampling.  

 During purposive snowball sampling, participants are selected for inclusion in the 

study based on their appropriateness to provide significant information to highlight 

the phenomenon under investigation. This sampling method allows the researcher 

to build up a sample that is suitable to the needs of the study. Whilst this type of 

sampling may suit the needs of the researcher it cannot be seen as representative 

of the wider population and it is thus deliberately selective and biased (Welman & 

Kruger, 2001a).  

 Theoretical sampling is the process of collecting data for comparative analysis 

through analysing occurrences and categories that arise from the data. This does 

not require waiting up until all the data has been collected before the analysis 

continues. Haig (1995) suggested that theoretical sampling is appropriate to 

generate theory and explicate theoretical proposals. A new sample is judged on its 

theoretical relevance and its ability to further develop emerging categories. 

Therefore data collection and analysis and further sampling take place 

simultaneously (Onwuegbuzie & Collins, 2007). The critical question in theoretical 

sampling is: To what group does one turn next to further the development of 

emerging categories? Theoretical sampling for this study entails that participants 

were selected according to their ability to shed more light on the codes, identified 

using SFIA, and codes that emerged during data analysis and open coding. 
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The sampling (participant selection) was terminated when a point of saturation of 

redundancy was reached. The focus of this study was exclusively on South African ICT 

practitioners as the unit of analysis. The voices of these practitioners were placed at the 

centre of the analysis. They were interviewed, and common trends were identified resulting 

in ICT graduate skillset theory. The selection process of participants is described in § 4.3. 

 

3.5 Data collection strategy: Interviews 

A prominent approach for collecting data in qualitative studies is interviews. Additional 

methods include observations, diaries, the generation of visual images or other forms of 

text (King & Horrocks, 2010:6). A range of ways to conduct interviews with diverse 

intentions and principles are known. As Kvale (2008:11) claim, in qualitative research 

“interviews are the interviewee’s lived everyday world.” Kvale (2008:11), furthermore, 

explains that interviews are a sensitive yet powerful method for collecting the subjects’ 

experiences and lived meanings. Interviews allow interviewee’s to express in their own 

words, their viewpoint of a situation. Seaman (1999:562) postulates that interviews are 

conducted with a diversity of objectives. These could be to “collect opinions or impressions 

of something,” assist to identify terminology used in a specific setting or to explain things 

that occurred or were said during an observation. Kendall (2008:133) suggests making use 

of interviews as data collection methods as they allow for the search of meaning, in 

particular when meaning is constructed by participants.  

 

Qualitative research interviews are extensively employed in social sciences (Kvale, 

2008:5). Maxwell (2008:230) advises researchers not to confuse research questions with 

interview questions. The aim of a research question is to identify the issues to be 

understood, whereas interview questions generate the data to understand such issues. The 

purpose of interviewing, as defined by Seidman (2013:9), is to gain an understanding of the 

lived experience of people and the meaning they make of an experience. Therefore, 

interviews may be used as a suitable data collection method when the ontological and 

epistemological assumptions of the current study are investigated. From an ontological 

viewpoint, this study is built on the assumption that the knowledge, views, understanding 

interpretation, experiences and interactions of ICT practitioners are meaningful (Mason, 

2002:63). The epistemological view assumes that people talking interactively is a 

meaningful way to create data. Interviews are a part of most interpretive studies as a key 

way of accessing the interpretations of informants in the field (Walsham, 2006:323). Based 
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on these ontological and epistemological approaches, qualitative interviews were selected 

as a data collection method for this study. The current study aimed to understand the 

expectations, views and requirements of ICT practitioners about skills required from 

graduates. Marshall and Rossman (2014:152) added ethnographic interviewing, 

phenomenological interviewing and focus-group interviews, life histories, narrative inquiry 

and digital storytelling as a more specialised form of in-depth interviews. Subject to the 

requirements and design of a study, interviews can be unstructured, structured, or semi-

structured with individuals (Corbin & Strauss, 2015:37; Seidman, 2013:562). In this study 

unstructured interviews were used to collect data from the individual views, perceptions and 

evidence of experts working in the ICT field regarding the skills required from an ICT 

graduate to be successful in the field. Questions of interviews were open-ended and 

allowed participants to communicate their perceptions and views about the essential skills 

of ICT graduates in their own words without boundaries. Advantages and disadvantages of 

interviews are summarised in Table 3-3.  

 

Table 3-3: Advantages and disadvantages of interviews * 

Advantages Disadvantages 

 Useful when participants cannot be directly 
observed 

 Participants can provide historical 
information 

 Allows researcher control of the line of 
questioning 

 Allows questioning over a long period of time 

 Encourages open exchanges 

 Cost and time efficiency 

 Interviews yield data in quantity quickly 

 Immediate follow-up and clarification are 
possible 

 

 Provides indirect information filtered through 
the views of interviewees 

 Provides information in a designated place 
rather than the natural field setting 

 Researcher’s presence may bias responses 

 Not all people are equally articulate and 
perceptive 

 Privacy may be an issue with online contact 

 Technical skills needed for online data 
collection  

 Interviews are often intimate encounters that 
depends on trust 

 Interviewees might not be able to find words 
to convey their thoughts 

 Time consuming to analyse data obtained 

* Adapted from (Creswell, 2015:112; Marshall & Rossman, 2014:150) 

 

Corbin and Strauss (2015:39) suggest not to use structured interviews when aiming to build 

a theory, as flexibility is required for theory construction and control of the interview process 

is taken away from participants. Subsequently, having a semi-structured method of an 

interview that consists of features of structured and unstructured interviews, this method of 

data collection could not be used for data gathering for the current study. The following 
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section elaborates on the use of unstructured interviews as data collection method for the 

present study. 

 

3.5.1 Unstructured Interviews  

Unstructured interviews permit the interviewer to ask open-ended questions followed by the 

expressions and opinions of the interviewee. This allows the interviewer and the 

interviewee to be comfortable, as it is a discussion or a thinking process on the given topic 

and usually goes into significant depth (Fitchat, 2016:72). The direction of the interview is 

determined by both the interviewee and interviewer, and is not predetermined. Corbin and 

Strauss (2015:38) found that according to their experiences unstructured interviews provide 

the richest source of data for theory building. With unstructured interviews a researcher 

enters the interview only with a topic or theme and allows the questions to arise in a 

conversation with the interviewee (Kendall, 2008:133). The purpose of this interview 

method is to determine the importance, the meaning of the phenomenon under study, the 

point of view and the understanding and experiences of interviewees (Van Teijlingen, 

2014:17).  

 

With regards to connecting inter-subjectivities, qualitative interviews made it possible to 

“grasp a situation from the inside, as a participant might” (Weiss, 1995:10). Merriam 

(1998:74) states “At the one end of the continuum fall highly structured, questionnaire 

driven interviews; at the other end are unstructured, open-ended, conversational formats.” 

To gain a detailed depiction of participants’ perspectives related to their lived experiences 

on skills required for their specific ICT role, individual interviews were conducted. These 

interviews were unstructured, and audio taped. An interview protocol (§ 4.4.1) was used 

during the interviews.  

 

3.6 Data analysis and methods   

3.6.1 Data analysis 

Caudle (2004:417) defines qualitative data analysis as the means of “making sense of 

relevant data gathered from sources such as interviews, on-site observations and 

documents and then responsibly presenting what the data reveal.” Once data have been 

collected by an appropriate data collection method, the next step is to make sense of the 

pieces of data collected. Maxwell (2012:104) warns against unanalysed field notes and 
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transcripts piling up and suggested to begin with data analysis immediately after finishing 

the first interviews. Lacey and Luff (2007:19) offer five different stages in qualitative 

analysis that might vary when using a GT approach. These stages are transcription, 

organising data, familiarisation, coding and themes.  

 

Lacey and Luff (2007:10) note that with GT analysis, nonlinear stages in the process of GT 

is cumulative and could involve revisiting data to take into consideration the new analytical 

ideas that appear as data collection and analysis progresses. These are: 

 Open coding (initial familiarisation with the data) 

 Delineation of emergent concepts 

 Conceptual coding (using emergent concepts) 

 Refinement of conceptual coding schemes 

 Clustering of concepts to form analytical categories 

 Searching for core categories lead to identification of core theory and 

 Testing of emerging theory by reference to other research and to 

social/cultural/economic factors that affect the area of study 

 

As indicated by Lacey and Luff (2007:10), clustering concepts could be used within GT as 

data analysis progresses. Cluster analysis could be divided into hierarchical clustering and 

non-hierarchical clustering techniques (Sofyan, 2001:11). Examples of hierarchical 

techniques are single linkage, complete linkage, average linkage, median, and Ward. Non-

hierarchical techniques include k-means, adaptive k-means, k-medoids, and fuzzy 

clustering. To determine which algorithm is appropriate is a function of the type of data 

available and the purpose of analysis. In a more objective way, the stability of clusters can 

be investigated in simulation studies (Shamir & Sharan, 2002). The problem of selecting 

the “best” algorithm/parameter setting is a challenging task. A good clustering algorithm 

ideally should produce groups with distinct non-overlapping boundaries, although a perfect 

separation cannot typically be achieved in practice. Figure of merit measures (indices) such 

as the silhouette width  (Shamir & Sharan, 2002) or the homogeneity index (Hennig, 2013), 

can be used to evaluate the quality of separation obtained using a clustering algorithm. The 

concept of stability of a clustering algorithm was considered by (Rousseeuw, 1987). The 

idea behind this validation approach is that an algorithm should be rewarded for 

consistency. In this research the traditional K-means clustering algorithm and Ward’s 

Euclidean distance measure of similarity was chosen to be used in the analysis of the skills 
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required by ICT graduates. A Dendogram provides a graphical representation of results 

obtained through a cluster analysis where the using of lines indicates, through the various 

stages of the analysis, which variables or clusters are paired (Everitt, Landau, Leese, & 

Stahl, 2011). Specific distance and linkage measures are influence the clustering process 

by comparing three common linkage measures single linkage, complete linkage and 

average linkage (Yim & Ramdeen, 2015:8). It is furthermore stressed by these authors to 

ensure that the distance and linkage measures have been appropriately selected and that 

the clustering process is stopped at the most logical point after examining various outputs 

to determine the most appropriate number of clusters. 

 

3.6.2 Trustworthiness 

When qualitative research is conducted, the aim is to develop an understanding of the 

phenomenon (Merriam, 2002a:3). This is achieved by examining how participants 

experience, perceive, and view their lives. Often qualitative studies are evaluated against 

quantitative standards and measures that are found to be lacking. Quantitative studies 

frequently rely on measures and criteria for judging the trustworthiness of the research; 

reliability and validity are used to evaluate such studies (Golafshani, 2003:597). In 

contradistinction to quantitative research, qualitative research requires the researcher to 

provide evidence of findings that represented the phenomenon studied. Such qualitative 

studies are evaluated by their “trustworthiness.” Trustworthiness or rigor of a study refers to 

the degree of confidence in data, interpretation, and methods used to ensure the quality of 

a study (Polit & Beck, 2010:106). Lincoln and Guba (1985:290) suggested that the question 

to be asked regarding trustworthiness is “How can an inquirer persuade his or her 

audiences that the research findings of an inquiry are worth paying attention to?” As an 

interpretivist search for the understanding of meaning construction in social context that 

involves subjectivity of the researcher, the quality standards in this paradigm is 

trustworthiness. Qualitative research could be weighed by its “trustworthiness,” whilst 

quantitative research has faith in measures of reliability and validity to evaluate the 

effectiveness of a study. Methods have been suggested to pursue the trustworthiness of a 

qualitative study. The term trustworthiness is used to encompass several constructs 

including credibility, transferability, dependability, and conformability (Lincoln & Guba, 

1985:11; Polit & Beck, 2010:106). Descriptions on each of these thoughts are included in 

the subsequent paragraphs.  
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Credibility of conclusions within qualitative studies could be compared to the internal 

validity of quantitative studies. In quantitative studies, the internal validity refers to the 

extent to which results accurately describe reality (Hoepfl, 1997:58). Credibility therefore 

emphasises if the researcher’s findings accurately represent participants’ responses and 

worldviews (Polit & Beck, 2010:492); that creates confidence in the truth of the finding. 

Connelly (2016:435) asserts that credibility questions such as “Was the study conducted 

using standard procedures typically used in the indicated qualitative approach, or was an 

adequate justification provided for variations?” should be asked. For example: if a GT study 

was conducted similarly to other GT studies. Tracy (2010:843) states that readers of 

quantitative studies feel trustworthy of the results and make decisions based on reliability, 

reliability consistency and accuracy whereas in the criteria used for qualitative research—

using a human instrument—credibility is achieved through practices such as thick 

descriptions or triangulation or crystallisation and multivocality and partiality.  

 

Transferability corresponds to generalisability and discusses to what extent qualitative 

findings could be applied to other settings or groups (Polit & Beck, 2010:492). The nature 

and scope of qualitative studies prescribes that thought must be given to the opportunity of 

transferability of the results to other situations. Therefore, it is important for researchers to 

provide adequate information on the research setting to allow the reader to assess the 

findings’ capability of being “fit” or transferable. Kuper, Lingard, and Levinson (2008:688) 

state the importance to discuss the thought-out study, the extent of the findings of the 

study; and where the assessing of transferability is left to readers. Thereafter the reader 

may decide if the setting of the study is sufficiently similar for its results to be transferable to 

their own context. 

 

Dependability indicates that findings are consistent and could be repeated (Amankwaa, 

2016:121). With regards to dependability the processes within the study should be reported 

in detail, that will enable a future researcher to replicate the work although the same results 

may not necessarily be obtained (Fitchat, 2016:77). Thus, the research design could be 

viewed as a “prototype model.” In-depth coverage would permit the reader to assess the 

extent to which proper research practices have been followed. In order to assist the readers 

of the research report to develop a thorough understanding of the methods and their 

efficiency, the report should include sections addressing the research design and its 

implementation, the operational detail of data gathering and reflective appraisal of the 

project (Shento, 2004:71). 
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Conformability speaks of the accountability that the results are reflective of the 

participants’ viewpoints as showed in the data, rather than being a reflection of the 

researchers’ views or bias (Alexander, 2004:49). Measures exist that describe if a situation 

is relatively value-free and objective in quantitative studies. This is opposed to qualitative 

research where the ontological belief is considered to be subjective as it relies on 

interpretations (Ormston, Spencer, Barnard, & Snape, 2014:6). Qualitative researchers who 

are neutral, try to be non-judgmental, and attempt to report what is found in a balanced 

manner (Hoepfl, 1997:60). Researchers could demonstrate their conformability towards the 

interpretations. This could be exhibited by means of a conformability audit that requires raw 

data, analysis notes, reconstruction and synthesis products, process notes, personal notes 

and preliminary developmental information (Lincoln & Guba, 1985:320). 

 

3.7 Ethical considerations applicable to the current study 

Ethical issues are present in all research and aim to be of benefit and to avoid harm. Corbin 

and Strauss (2015:13) asserted that with research, the line blurs between participants, the 

researcher and the research itself. This being a qualitative study, it resulted in the 

interaction with ICT practitioners (interviewees), thus entering their personal domains to 

explore their perceptions and experiences. Silverman (2013:184) identify the researchers’ 

prominent principles as: 

 Voluntary participation and the right to withdraw 

 Protection of research participants 

 Assessment of potential benefits and risks to participants and 

 Obtaining informed consent 

 

Ethical considerations raised by this research were concerned with obtaining informed 

consent and maintaining participant confidentiality. Informed consent is defined as 

“Informed consent is the process by which a subject voluntarily confirms his or her 

willingness in a particular trial, after having been informed of all aspects of the trial that are 

relevant to the subject’s decision to participate” (Bhattacharya, Dhiman, & Chaturvedi, 

2016:181). These authors further stated that the following measures define consent: 

 Competence to understand and to decide 

 Voluntary decision making 

 Disclosure of material information 
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 Recommendation of a plan 

 Comprehension of terms, disclosure of material information and recommendations of a 

plan 

 Decision in favour of a plan and 

 Authorisation of the plan  

 

In a situation where a participant provided informed consent given that all of the above 

criteria are met, but that the participant discards the plan, then such a participant is 

considered to have made an informed refusal (Bhattacharya et al., 2016:183). In view of 

the forgoing discussion, the following section describes how ethical issues in the conduct of 

research have been addressed: 

 

Informed consent 

The purpose of the research, the interview and the research process were explained to all 

participants. All participants were provided with the opportunity to question any aspect of 

the process, interview and the research. 

Harm and risk 

In this research participants were assured that they would not be harmed/intimidated or be 

in any way negatively affected as a result of their participation in the study. 

Honesty and trust 

All ethical guidelines serving as standards, regarding honesty and trustworthiness of data 

collected and analysis thereof were adhered to.  

Privacy, confidentiality and anonymity 

The anonymity and confidentiality of participants was assured. Participants were assured 

that all information obtained would be kept under strict safe and confidential conditions and 

with any recognisable characteristics eliminated prior to the distribution of information. In 

order to maintain confidentiality, labels and specific contextual details that could have 

revealed the identity of the participant were changed.  

Voluntary participation 

Participants were assured that the research was for academic purposes only and their 

participation towards this study was voluntary. Participants were also made aware of the 

fact that they may withdraw from the study at any point throughout the interview without 
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negative consequences. Verbal and written consent (Addendum 3.1) was obtained from 

every participant prior to the beginning of each interview. There were no existing 

influencing relations between the researcher and participants that could be perceived as 

coercion.  

 

Another aspect associated with ethical considerations is related to the use of literature. 

Confirmation of ethical clearance relating to the use of literature for the current study is 

provided in Addendum 3.2. 

 

3.8 Conclusion 

This chapter has focused and explained the research design and methodology that 

underpinned this study. The nature and methodology of this research was highlighted. The 

qualitative data collection method was discussed, and justification was provided for 

choosing this research approach. Strategies implemented to ascertain trustworthiness were 

stipulated. The data analysis process was outlined and the use of Atlas.ti™ Version 8 

acknowledged. The ethical considerations were considered, and the limitations of this study 

were outlined.  
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4 CHAPTER FOUR – RESEARCH FINDINGS AND ICT SKILLS FRAMEWORK 
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4.1 Introduction 

The aim of this chapter is to use the data from this research study to develop a framework 

for establishing a South African ICT graduate skills framework. The utilisation of the 

theoretical basis from the literature study and the data collected through unstructured 

interviews and a qualitative cluster analysis enabled conclusions to be drawn that were 

used to construct a framework for establishing the required skills of ICT graduates. The 

purpose of this chapter aligns with the purpose of the study (§ 1.5) to develop an ICT 

graduate skills framework. To establish an effective ICT graduate skills framework, the 

framework will be developed focussing on technical and additional skills required by an ICT 

practitioner as identified by current ICT practitioners. The development of the framework 

considered current skills required in the changing ICT environment. As discussed in 

Chapter One and Chapter Two, this influences the required skills not only by ICT 

practitioners but also for ICT graduates.  

 

The proposed framework will be based on data analysis (skill requirements for the South 

African ICT industry) and the foregoing literature that has determined the requirements for 

a skills framework. Based on these an ICT skills framework is developed. The proposed 

framework aims to assist HEIs in the development of curricula (curricula development is not 

the focus of this research) and towards the identification of individual skills of ICT 

graduates. Therefore, the soft skills that form part of the framework must be able to assist 

ICT graduates in the identification of their respective skillsets.  

 

4.2 Summary of research design 

All research is underpinned and guided by a research philosophy. The ontological view of 

this study relates to subjectivism as social phenomenon (§ 3.3). The phenomenon to be 

studied is created by the actors concerned with their existence. The epistemology guided 

by subjectivism is followed by an interpretivist philosophy (§ 3.3.1). Interpretivists find it 

necessary to explore subjective meanings and motivating actions of social actors, to 

understand these actions.  

 

The main objective of this research was to develop an ICT graduate skills framework. 

Consistent with the interpretivism research philosophy, the qualitative method (§ 3.4.2) was 

followed and applied in the study. The inductive research approach (§ 3.4.3) was 
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accomplished using unstructured interviews (§ 3.5.1) which were the basis for interaction 

with the participants.  

 

4.3 Research participants 

Data was collected from ICT professionals over a range of business sectors to elicit a 

reflective discussion with ICT professionals. Business sectors were identified according to 

the standard industrial classification (SIC) codes, as stipulated by Statistics South Africa 

(2012:26). Individual categories of SIC codes are grouped into 21 sections. These were 

used as a guideline to gain a perspective from a variety of sectors in industry.  

 

Table 4-1 presents the employment sectors of the individual participants for the current 

study. The participants represented ICT practitioners with a diverse range of their current 

roles within the ICT profession and industry sectors during the interview period. 

 

Table 4-1: Sectors of employment of participants  

Industry sectors 

Mining 

Telecommunications 

Information Technology 

Training 

Education 

Production 

Banking 

 

To acknowledge the myriad of career opportunities available, a wide variety of ICT 

professionals were interviewed during the data collection process within the variety of 

business sectors. This was done to reflect on the status and the growth of the future ICT 

industry. Creswell (2015:110) states the importance of selecting individuals who have 

experienced the phenomenon explored, for a study. This serves as a basic prerequisite of 

qualitative research. As the pool of individuals may be large, a sample strategy to select 

individuals is necessary.  
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The participants were selected through purposeful, snowball (§ 3.4.6) participant selection 

where the researcher started with ICT professionals who can help enlighten the central 

phenomenon (Ravitch & Riggan, 2016:61). Creswell (2015:110) furthermore, explained it is 

not enough to simply purposefully sample. Suggestions are of whom else would provide 

valuable perspectives are provided by interviewees.  

 

A total of 23 ICT practitioners in the Gauteng (South Africa) region were identified to 

participate in the study. All participants were employed within the industry at the time of the 

interviews and represented ICT practitioners with a diverse range of roles, as shown in 

Table 4-2, within the ICT profession and industry sectors during the interview period (A 

brief description of the main responsibilities performed by participants pertaining to their 

individual ICT roles are shown in ADDENDUM 3.3).  

 

Table 4-2: Roles of ICT practitioners selected to participate in this study 

Industry sectors  Number of participants ICT roles 

Mining  
1 

Manager: Planning Investment and Portfolio 
Management  

Telecommunications 

7 

Business Analyst  

Business Engineering and analysis 
manager 

Change Manager  

Delivery and Optimisation Manager  

IT Support Engineer  

Tester 

Training Coordinator  

Information 
Technology  

6 

Delivery Manager  

Divisional Manager & Development 
Manager 

Managing Director  

Software Developer  

System Administrator 

Systems Developer 

Training  
2 

Director: Research and Development  

Technical Manager  

Education  
2 

Games Developer  

Information Analyst  

Production  

3 

Director  

Operational Specialist 

Project Manager  
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Banking  
2 

Senior Lead Developer  

Solutions Architect  

 

These ICT roles (Table 4-2) provided by participants (ADDENDUM 3.3) are stipulated by 

their employment as the possibility exist for individuals to hold several roles or 

responsibilities within an organisation (§ 2.4). For each role, a possible definition within the 

broader ICT contest is also provided in ADDENDUM 3.3.  

 

4.4 Data collection 

Data collection employed unstructured interviews. Zhang and Wildemuth (2006) emphasise 

that when using unstructured interviews, the researcher comes to the interview with no 

predefined theoretical framework; but rather has discussions with interviewees and 

generates questions in response to the interviewee’s responses (§ 3.5.1). 

 

As mention before a total of 23 ICT practitioners were identified to participate in the study. 

They were all active in the industry at the time of the interviews and represented a diverse 

range of roles in ICT, as shown in Table 4-2 

 

4.4.1 Interview protocol 

Interviews took place at various convenient venues following the personal preferences of 

each participant and the availability of venues. Venues used included ICT practitioners 

(interviewees) work environments, for instance offices, conference rooms or coffee shops 

and cafeterias within the workplace. Access to relatively quiet environments was prioritised, 

to enhance the digital quality of data recordings. Throughout the interviews, the interviewee 

remained the focal point of the communication to explore individual perspectives related to 

the purpose of the research. This is evident from the distinct voice of each participant 

throughout the interview interaction and transcripts. The initial interview interaction 

established an understanding between the interviewer and interviewee. The purpose and 

scope of the research was clearly stated and explained. Participants’ concerns and 

questions were addressed prior to obtaining the signed consent forms from them (§ 3.7). 

Data collection began by compiling a written account of participants’ demographical 

information (ADDENDUM 3.3) in field notes. A voice recorder was used to record the 

interviews—all participants were comfortable and provided consent for the recording of 
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interviews Participants were familiarised with the data-recording equipment before the 

interview started. 

 

As mentioned before, a total of 23 ICT were encouraged to share their perceptions, 

experiences and views without fear of prejudice around the following three broad 

representational questions which were used as “topics” of discussions. 

 

 Please provide a broad description of what your current role in this company entails? 

 Please indicate the skills required from you to perform your employment functions? 

 What are the soft skills required for your position (if not already mentioned by the 

interviewees previously)? 

 

Some interviews were conducted in Afrikaans as it was the ICT practitioners’ choice. Such 

quotations were not translated into English, but the content of these interviews was 

captured and used in the analysis process. When requested, questions were re-phrased or 

explained. Interviews ended when participants had no more information to add to the 

interview. A de-briefing conversation followed each interview. This de-briefing session 

focussed on the participant’s perceptions that arose because of the interaction. The value 

of their contribution towards this research was expressed and availability was 

acknowledged. Figure 4-1 provides an excerpt of an interview with a Divisional and 

Development Manager. 

 

So, you need to have a thorough understanding of the business… 

“Yes. That is the first thing we start with. Just let them get to know the business and why we do. Why 
does this xml even exist?  I mean they understand xml when they come from varsity, they can do it, 
but they don’t know why. So that is like the first learning curve we have to take them through. And 
then… once that is achieved there are 2 million of lines that exist in our body of code which is a 
monster. I mean for any poor oak to come in here, and you say go and find that transaction that 
does the invoicing and see where it gets this value from in the database, that’s like a mission for this 
oak. He must go in there and first, where is the invoice’s in this 2 million of lines of code? I don’t 
know where to find this. So, it is really understanding the architecture of this object orientated code, 
and one thing we lack which is my fault, but historic in the business, we do not have this awesome 
documentation for our code. We have very well-structured code. A lot of our developers, when we 
started the Java system, and we have started with the Java system in 1998, so it has been almost 
20 years, that is why there is 20 million lines of code. Now the first guys that came on board, were 
Cobol developers, so to them OOP was non-existent. So, when they initially developed the thing it 
was a method with 2000 lines within the method, it is supposed to have like 10 lines in it you know… 
so we had to go and re-engineer a lot of stuff. And that… it has never been completed. There is still 
some stuff there that a brand-new graduate walk into and he would not have expected to see that 
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thing. It is just unheard of. In OOP you re-use everything. You write the smallest little element so that 
you can re-use it wherever you need it. When that guy comes in here with thousands of lines of 
code, he will think I don’t know… and now he has to think like an old Cobol developer, like call this, 
pull this, do that… and that poor oak just struggled with it. So that is… there is nothing you can do 
about that. There is just the architecture of the earlier days. And that is how it was… it is legacy 
code. It is called technical debt. It is technical debt we are trying to get rid of over time. So, what we 
have done is we have engaged with our clients and say look, we know you don’t own the software, 
we own the software, you rent it from us, but, every time they want to have customisation done. I do 
not like the way this transaction works, I want to have it this way and post it there in my GL and so 
on and so on, whatever the requirements. When we get an opportunity like that we go and say OK, 
this is old code, let’s go and write and re-engineer it. So, we kind of re-factoring as going along. So 
that is cool”. 

Figure 4-1: Excerpt of an interview with Divisional and Development Manager 

Audiotaped data collected through individual interviews were transcribed and transferred 

from spoken to written word (MS Word document) to facilitate data analysis. 

 

4.5 Data analysis  

Data obtained during the interviews explored details of the skillset required by ICT 

graduates that could lead to the successful training of ICT graduates. Transcribed 

interviews were read whilst simultaneously listening to audio recordings to become familiar 

with each participant’s viewpoint. Precise verbatim quotes were then intertwined with the 

researcher’s understanding to express the experiences of the ICT participants and the 

meanings attached to them. The descriptions offered by ICT practitioners illustrated the 

skillset required in their respective roles. The collected data was revisited using iterative 

and spiralling processes and data analysis (§ 3.6.1) was conducted to enable the 

researcher to respond to the research questions set for this research. 

 

Data was analysed and benchmarked against the 97 identified ICT related skills of the 

Skills Framework for the Information Age (SFIA) as discussed in § 2.7.1, categorised and 

coded following the definition provided by (Creswell, 2011:208). The researcher had to 

become familiar with the SFIA to correctly analyse and code the experiences of 

participants. The constant comparative method (Boeije, 2002) of coding (§ 3.4.4.1) was 

used whereby each code was compared to the transcribed interview of each participant. To 

identify the significance and importance of themes and findings, a computer assisted 

qualitative data analysis system, Atlas.ti™ Version 8, was used to assist the data analysis 

process. A summary of the data analysis is available in ADDENDUM 3.4. A brief 

description of the coding process follows. 
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. A brief description of the coding process follows. 

 

4.5.1 Atlas.ti™ Version 8 

Atlas.ti™ Version 8, a computer assisted qualitative data analysis system, was used to 

analyse the data to recognise and create patterns. Transcribed interviews were imported 

into Atlas.ti™ Version 8 as a hermeneutic unit entitled: “What are the expectations of 

industry regarding ICT graduates?” The hermeneutic unit became the primary data set 

used to analyse and determine expectations and requirements of ICT graduates. 

 

4.5.2 Coding process 

Codes are names pre-assigned to skills and categories within the SFIA framework (§ Table 

2-3). The transcribed text was assessed and compared to the descriptions of skills (codes) 

from the SFIA. Relevant words, sentences or segments of transcripts were assigned to 

these codes in a constant comparison process. Table 4-3 illustrates the codes identified 

during the data analysis process that are identical to codes from the SFIA (Table 2-3). 

 

Where coding refers to the process where data is compared to codes from the SFIA, open 

coding involved the initial identification and naming for specific units or segments of 

meaning in relation to the research aims, but not already listed as a skill (code) identified by 

SFIA. Additional codes not listed within SFIA, but highlighted as important and required by 

ICT graduates, were identified and displayed in Table 4-4. The focus of open coding was 

on wording, phrasing, context, consistency, frequency, extensiveness and specificity of 

comments. During open coding segments of meaning from transcripts were labelled in a 

descriptive manner. An example of the coding of an excerpt of an interview transcript where 

descriptive labels are used to identify segments of meaning is displayed in Figure 4-2.  
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Figure 4-2: Coding of an excerpt of an interview transcript with relevant codes 

 

The transcription and analysis were executed in the same order than the order that the 

interviews were conducted. The coding and open coding process continued until data 

saturation (§ 3.4.6) was reached. Saturation occurred when all possibilities for new or SFIA 

codes had been exhausted. Data saturation was reached during the fifteenth interview, 

suggesting that no more new information was shared by participants. An extra two 

interviews were analysed to confirm this, bringing the total number of interviews analysed 

to seventeen. Therefore, interviews not used for the analysis of this study were the last 

eight interviews conducted. The roles of ICT practitioners excluded from the analysis for 

this study are: Business Analyst (Telecommunication), Change manager 

(Telecommunication), Delivery and optimisation manager (Telecommunication), Director 

(Production), Senior Lead developer (Banking) and Tester (Telecommunication). 

 

Table 4-3: Codes identified during data analysis identical to codes from the 

SFIA 

SFIA skills (Codes) identified during data analysis 

Service transition 

Asset management 

Change management 
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SFIA skills (Codes) identified during data analysis 

Configuration management 

Release and deployment 

Service acceptance 

Business strategy and planning 

Business process improvement 

Business risk management 

Enterprise and business architecture 

Financial management 

Innovation 

IT management 

Research 

Sustainability strategy 

Business change implementation 

Portfolio management 

Portfolio, programme and project support 

Programme management 

Project management 

Installation and integration 

Hardware design 

Porting/software configuration 

Systems installation/decomposition 

Systems integration 

Quality and conformance 

Conformance review 

Digital forensics 

Quality assurance 

Quality management 

Quality standards 

Safety assessment 

Service design 

Availability management 

Service level management 

Service operation 

Applications support 

Capacity management 

Database administration 

Facilities management 
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SFIA skills (Codes) identified during data analysis 

Incident management 

IT infrastructure 

Network support 

Penetration testing 

Problem management 

Radio frequency engineering 

Security administration 

Storage management 

System software 

Sales and marketing 

Digital marketing 

Product management 

Sales support 

Selling 

Information Strategy 

Information assurance 

Information management 

Information security 

Information systems co-ordination 

IT governance 

IT strategy and planning 

Analytics 

Information content publishing 

Systems development 

Animation development 

Data analysis 

Database design 

Information content authoring 

Network design 

Programming/software development 

Safety engineering 

Sustainability engineering 

System design 

Systems development management 

Testing 

Business change management 

Benefits management 
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SFIA skills (Codes) identified during data analysis 

Business Analysis 

Business modelling 

Business process testing 

Change implementation planning and 
management 

Organisation design and implementation 

Requirements definition and management 

Sustainability assessment 

People management 

Performance management 

Professional development 

Resourcing 

Advice and guidance 

Consultancy 

Technical specialism 

Skill management 

Learning and development management 

Learning assessment and evaluation 

Learning delivery 

Learning design and development 

Teaching subject information 

Technical strategy and planning 

Continuity management 

Data management 

Emerging technology monitoring 

Methods and tools 

Network planning 

Solution architecture 

Sustainability management 

Stakeholder management 

Contract management 

Customer service support 

Relationship management 

Sourcing 

User experience 

User experience analysis 

User experience design 
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SFIA skills (Codes) identified during data analysis 

User experience evaluation 

 

Throughout the data analysis process, codes were identified and linked to the 97 skills 

used in the SFIA (Table 4-3). Where a code did not match any of the SFIA skills new skills 

were created as they emerged from the data (Table 4-4). 

 

Table 4-4: Additional skills (code) identified during data analysis (not in SFIA) 

Additional skills (Codes) identified during data analysis 

Additional skills 

Adapt 

Analytical skills 

Appreciation 

Attitude 

Certification 

Communications 

Conflict Management 

Critical thinking 

Curiosity 

Data capturing 

Divide and conquer 

Entrepreneurship 

Facilitation skills 

Integrity 

IT Jargon 

IT levels, function and framework 

Lateral thinking 

Logic 

MS Excel 

Negotiation skills 

Patience 

People Relationship 

Practical skills 

Presentation skills 

Pressure 

Pro-active 
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Additional skills (Codes) identified during data analysis 

Professional skills 

Social skill 

Typing 

Vendor Products 

Version Control 

 

4.5.3 Pattern identification 

On completion of the coding process, the next step was to draw comparisons between the 

SFIA codes and the additional codes which emerged during the coding process to identify 

patterns (§ 3.4.4) within the data. However, this turned out to be challenging due to the 

amount and breadth of data collected during the interviews. It became apparent that 

examining skills using the SFIA as benchmark alone was not sufficient for understanding 

the required skills expected from ICT graduates. The ICT practitioners’ interview data 

contained numerous descriptions of required skills related to various skills described by the 

SFIA. Accordingly, it was interpreted that almost all the skills identified by SFIA are required 

from ICT practitioners together with additional skills as mentioned by participants signifying 

that these skills should be part of ICT graduates’ knowledge and skills foundation when 

they enter the ICT business world. 

 

The implication of this finding was that all skills identified provide underlying scaffolding that 

directs the framework outcome expectations required by HEI, ICT graduates. 

Consequently, an additional investigation was performed to better comprehend the skills 

and identified during qualitative analysis. This resulted in considering additional data 

analysis methods to guide the review of the riches of the qualitative data available. 

 

4.5.4 Quantitising qualitative data 

Macia (2015:1083) suggests the use of cluster analysis (§ 3.6.1) as an exploratory tool to 

support the identification of associations within qualitative data. The approach is based on 

the notion that qualitative research produces large volumes of data which could be 

challenging to analyse. A clustering algorithm as an explorative technique was therefore 

used to discover possible characteristics of the required skills by ICT graduates that could 

assist in the development of an ICT skills framework.  

 



123 

To determine the number of clusters (§ 3.6.1), a hierarchical method and k-means 

clustering algorithm with the Euclidean distance measured was used. The analysis 

computes the distances between each score by finding the square of the distance between 

each score, summing the squares and calculate the square root of the sum (Fahim, Salem, 

Torkey, & Ramadan, 2006). For hierarchical clustering, the Euclidian distance and Ward’s 

computation method was considered. The number of clusters retained from Ward’s method 

(six in this study) was used as starting values in the K-means method.  

 

Atlas.ti™ Version 8 presented qualitative data in a qualitative format using the Co-

occurrence Explorer and Table function (Woolf, 2015) as illustrated in Figure 4-3. This 

function indicates codes used in the current hermeneutic unit in an overlapping manner. 

The output can be viewed in form of a tree view or a table. The table provides a frequency 

count of the number of co-occurrences of codes and a coefficient measuring the strength of 

the relation between co-occurrences. The results of the “Code Co-occurrence Table” and 

the “Code-Document-Table” can be exported as an Excel file (Friese, 2017). Drawing upon 

this grounded theoretical direction, quantised data were forwarded to the North West 

University (NWU) Statistical Services at the Potchefstroom campus of the NWU for further 

analysis. 

 

 

Figure 4-3: Co-occurrence output from Atlas.ti™ Version 8 of the hermeneutic unit 

at study 

 

Hennig, Meila, Murtagh, and Rocci (2015:2) describe clustering as “finding groups in data.” 

Cluster analysis is the process that allows classification of initially unclassified data into 

groups based on common properties (Suh, 2012:280). Ward’s criterion of minimum 

variance and the squared Euclidean distance as a metric was used to obtain a clearer 

indication of the skillset required by ICT graduates. The Ward’s minimum variance method 

and 1-Pearson’s r correlation was applied to the data to cluster the data and find 
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correlations between codes identified during analysis to further explore the viewpoints of 

ICT practitioners. 

 

The results of the cluster analysis are depicted as Figure 4-4. A dendrogram (tree diagram) 

(§ 3.6.1) represents similarity (Information Resources Management Association, 2017:747) 

between ICT skills in a graphical representation of results obtained through a cluster 

analysis where lines indicates that variables or clusters are paired (Cramer & Howitt, 

2004:49). The dendrogram indicates six clusters to which the data were analysed, and 

conclusions were drawn based on the information provided by ICT practitioners. The 

clusters were labelled according to the vocabulary of concatenated codes of each cluster. A 

single linking distance (§ 3.6.1) of forty was used to guide the identification of clusters. The 

analysis depicts six cluster themes as a scaffold for developing a framework for ICT 

graduate skills expectations. The six clusters were labelled: Governance and Quality 

Administration, Systems and Database Management, Innovation and Communications, 

Change and Process Management, Requirement and Business Analysis and Software 

Development (Figure 4-4). The development of the resulting ICT skills framework was 

guided by the results of the cluster analysis. The proposed ICT skills framework is 

presented in Table 4-5. 

 

The order in which this process was formulated, understood and excecuted is followed 

sequential focussing of data generated and analysed. Thus, transcribed interview 

information obtained was entered into AtlasTi, followed by exporting data into MS Excel. 

This data was statistically analysed which guided the identification of groups and themes. 

Subsequently clustering and thematic outcomes to represent data was used to develop the 

framework. 

 

4.6 Proposed ICT skills framework (South Africa) 

The ICT skills framework lists skills required by the ICT industry that can be used and 

applied when developing, managing and evaluating ICT curricula at institutions of higher 

education (curriculum development is beyond the scope of this research). ICT academics 

need to compile their own objectives according to the individual needs of their institutions. 

These objectives can be altered and amended as the development needs of ICT curricula 

need to be revised. The ICT skills framework presented in Table 4-5 can be adjusted to 

individual needs of institutions.  
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The ICT skills framework is composed of the following elements: six categories, twenty sub 

categories, and skills together with a description of each skill related to the category. The 

ICT skills framework (Table 4-5) describes skills required by the South African ICT industry.  

 

The following subsections aim to describe each identified cluster according to its purpose 

by referring to the category, subcategory and the required ICT skill related to that cluster. It 

underscores the importance to acquire skills related to the subcategory.  
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Figure 4-4: Dendrogram of ICT professional skills using Ward’s linkage    
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Table 4-5: ICT skills framework (SA) 

Category Sub Category Skill Description 

Governance and 
Quality 
Administration 

Quality storage 
and forensic 
management 

Digital Forensics The process of uncovering and interpreting electronic 
data. The goal of the process is to preserve any 
evidence in its most original form while performing a 
structured investigation by collecting, identifying and 
validating the digital information for the purpose of 
reconstructing past events 

Quality management The application of techniques for monitoring and 
improvement of quality to any aspect of a function or 
process 

Storage management The planning, implementation, configuration & tuning 
of storage hardware and software including online / 
offline 

Appreciation Recognition and enjoyment of the good qualities of 
someone or something and a full understanding of 
the situation 

Practical skills A project or idea as being capable of being done or 
put into effect 

Transferable skills Typing The action or skill of writing something by means of a 
typewriter or computer, writing is produced by typing 

Analytical skills The ability to visualise, articulate, conceptualise or 
solve both complex and uncomplicated problems by 
making decisions that are sensible given the 
available information 

Critical thinking The objective analysis and evaluation of an issue to 
form a judgement 

Quality 
management, 
animation and/or 
Radio Frequency 

Quality assurance Ensure quality standards are adhered to and best 
practices used throughout the organisation 

People relationship An interpersonal relationship is a strong, deep, or 
close association or acquaintance between two or 
more people that may range in duration from brief to 
enduring. This association may be based on 
inference, love, solidarity, regular business 
interactions, or some other type of social 
commitment 

Relationship management A strategy in which a continuous level of 
engagement is maintained between an organisation 
and its audience 

Divide and conquer Recursively breaking down a problem into two or 
more sub-problems of the same or related type, until 
these become simple enough to be solved directly.  
The solutions to the sub-problems are then 
combined to give a solution to the original problem  

Benefits Management Monitor benefits from projects and try to optimise 
impacts for individuals and synergy of teams 

Radio Frequency 
Engineering 

Deploy, integrate & maintain RF and analogue 
elements of IT 

Animation development The design and development of animated and 
interactive systems such as games and simulations 

Capacity 
management 

Performance management The on-going process of communication between a 
supervisor and an employee that occurs throughout 
the year in support of accomplishing the strategic 
objectives of the organisation 

Conformance review Independent assessment of activity, process, 
deliverable, product of service to agreed standards 

Availability management Define, analyse, plan, measure & improve availability 
while meeting service requirements of business 
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Category Sub Category Skill Description 

Information assurance Ensure stakeholder confidence of information, 
storage and transmission 

Governance, Risk 
and Compliance 
Management 

Incident management Process and coordinate timely responses to 
incidents, monitor resolution and keep stakeholder 
up to date 

Pro-active Creating or controlling a situation rather than just 
responding to it after it has happened 

Professional development Learning to earn or maintain professional credentials 

Continuity management Identify critical business processes & risks & 
contingency plans 

Penetration testing The practice of testing a computer system, network 
or Web application to find vulnerabilities that an 
attacker could exploit 

IT governance Establish and oversight of organisation IT, including 
supply, demand, decision making, costs, risks, 
benefits 

IT strategy and planning Strategic planning is a process in that organisational 
leaders determine their vision for the future as well 
as identify their goals and objectives for the 
organisation 

Business risk management Plan and implement organisation processes to 
manage risk to success including IT, power, supplies 
and data 

Social 
Entrepreneurship 

 

Version control A system that records changes to a file or set of files 
over time so that you can recall specific 
versions later 

Adapt Become adjusted to new conditions, make 
(something) suitable for a new use or purpose; 
modify 

Entrepreneurship The capacity and willingness to develop, organise 
and manage a business venture along with any of its 
risks in order to make a profit 

Social skill The skills we use to communicate and interact with 
each other, both verbally and non-verbally, through 
gestures, body language and our personal 
appearance 

Administration and 
Support Services 

MS Excel A spread sheet program included in 
the Microsoft Office suite of applications  

IT Jargon A special language belonging exclusively to a group, 
often a profession 

Sourcing Resource management of IT workforce to enable 
service delivery.  Provide advice on acquiring IT 
resources 

Facilities management The planning, control & management of all the 
facilities that collectively make up the IT estate  

Information content 
authoring 

Plan, design, create, and manage text and graphical 
information in electronic formats 

Quality standards To develop, maintain, control & distribute quality 
standards 

Customer service support Range of services provided to assist customers in 
making cost effective and correct use of a product.  It 
includes assistance in planning, installation, training, 
trouble shooting, maintenance, upgrading, and 
disposal of the product 

Conflict management The process of limiting the negative aspects 
of conflict while increasing the positive aspects 
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Category Sub Category Skill Description 

of conflict  

Technology, 
Quality and 
Integrity 
management 

Data capturing Any method of collecting information and 
then changing it into a form that can be read and 
used by a computer 

Patience The capacity to accept or tolerate delay, problems, or 
suffering without becoming annoyed or anxious  

Product management The organisational lifecycle function within a 
company dealing with the planning, forecasting, and 
production, or marketing of a product or products at 
all stages of the product lifecycle  

Integrity The quality of being honest and having strong moral 
principles  

Pressure  The stress or urgency of matters requiring attention, 
the burden of physical or mental distress and the 
constraint of circumstances  

Information content 
publishing 

Manage data collection, assembly and publishing 
including structured and semi-structured forms 

Lateral thinking Solving of problems by an indirect and creative 
approach, typically through viewing the problem in a 
new and unusual light  

    

Systems and 
Database 
Management 

Portfolio and Data 
Management 

Portfolio management Ensure IT portfolio of programmes, project and 
services meets business strategies continuously 

Service acceptance Plan, control, review, audit service provision to meet 
business requirements & service agreements 

Portfolio programme and 
project support 

Includes portfolio/project definitions, advice on 
development, production and maintenance of 
business cases 

Learning assessment and 
evaluation 

Evaluation of knowledge and skills by any means 
whether formal or informal against a framework 

Data management Manage practices and processes for integrity, safety 
and availability of all forms of data and data 
structures 

Professional skills Interpersonal skills are the skills used by a person to 
interact with others properly. In the business domain, 
the term generally refers to an employee's ability to 
get along with others while getting the job done  

IT architecture IT levels, function and 
framework 

A range of technologies for gathering, storing, 
retrieving, processing, analysing, and transmitting 
information in business. These are represented in a 
logical structure intended to provide a complete 
representation of an IT enterprise relating to job roles 
and associated levels 

Solution architecture Develop frameworks for hardware software 
components integration for current and future 
business needs 

Enterprise and business 
architecture 

Create methods & models for enterprise future that 
enables evolution.  Translate business strategy to 
operations 

Asset and 
Technology 
Management 

Learning design and 
development 

Design, create, package & maintain resources for 
education & training to suit audience 

Learning and development 
management 

Manage professional development & provide IT 
training to develop business and technical skills 

Financial management Overall financial management of assets & resources 
used for services while maintaining compliance 

http://dictionary.cambridge.org/dictionary/english/method
http://dictionary.cambridge.org/dictionary/english/collect
http://dictionary.cambridge.org/dictionary/english/information
http://dictionary.cambridge.org/dictionary/english/changing
http://dictionary.cambridge.org/dictionary/english/form
http://dictionary.cambridge.org/dictionary/english/read
http://dictionary.cambridge.org/dictionary/english/computer
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Category Sub Category Skill Description 

Asset management Manage lifecycle of hardware, software, knowledge, 
inventory, usage, and disposal.  Optimise cost of 
ownership 

IT infrastructure Refers to an enterprise's entire collection of 
hardware, software, networks, data centres, facilities 
and related equipment used to develop, test, 
operate, monitor, manage and/or support information 
technology services  

Vendor products Describe those who sell any kind of goods or 
services, especially a specialised product  

Hardware design Create plans for physical components to fit into a 
system architecture 

Systems lifecycle Soft skills Personal attributes that enable someone to interact 
effectively and harmoniously with other people  

Release and deployment Manage processes to package, build, test & deploy 
changes/updates/releases including handover to 
operations  

Contract management The overall management and control of the operation 
of formal contracts between organisations and 
suppliers 

Database design Specify, design and maintain systems for storage of 
structured and unstructured business information 

ITIL and 
programme 
management 

Learning delivery Transfer business and technical knowledge with 
professional attitudes to facilitate learning & 
development  

Configuration management Lifecycle planning, control, management of 
documentation for software, hardware, systems 

Application Support Support users and services to achieve necessary 
functions while maintaining documentation & 
enhancements 

Programme management Coordinate related project and dependencies to meet 
business strategies including monitoring, costs and 
staffing  

Database administration Install, configure, upgrade, administer, monitor & 
maintain physical databases  

Change management Management of changes of service infrastructure 
including requests for change and emergency 
changes 

Data analysis Investigate, evaluate, classify information structures 
for real world development and linking 

System 
Implementation 
and Integration 

Porting software 
development 

Integrate software products to produce new platform-
specific versions  

Certification The action or process of providing someone or 
something with an official document attesting to a 
status or level of achievement  

Security administration Monitor and authorise access to IT systems, manage 
compliance.  Admin duties relating to security 
management  

Systems installation 
decomposition 

Information resulting from the systematic analysis of 
data or statistics  

Analytics Information resulting from the systematic analysis of 
data or statistics  

System software Provision of expertise to install & maintain operating 
systems, data management, automation & utility 
software 

Negotiation skills Discussion aimed at reaching an agreement  
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Category Sub Category Skill Description 

Logic Reasoning conducted or assessed according to strict 
principles of validity  

Attitude A settled way of thinking or feeling about something, 
truculent or uncooperative behaviour  

Problem management Resolve (reactive & proactive) incidents and 
problems through an information systems lifecycle  

Presentation skills Skills needed in delivering effective and 
engaging presentations to a variety of audiences  

    

Innovation and 
Communications 

Marketing 
Innovation 

Safety engineering Apply methods to manage risks through system 
development during whole lifecycle including re-use  

Sustainability engineering Application of methods to assure sustainability of 
whole life cycle in terms of energy, materials & reuse 

Emerging technology 
monitoring 

Identify new hardware, software, communication 
technologies and their value to an organisation  

Research Advance knowledge using innovation, experiments, 
evaluation to reach goals  

Systems development 
management 

A process for planning, creating, testing, and 
deploying an information system  

Technical specialism Provide expert advice for technology, techniques, 
product or applications  

Sales support Provide technical advice & assistance to sales force, 
prospective client including customer development  

Systems integration Logical integration of components & systems & 
interfaces to create operational services  

Innovation Recognise and exploit business opportunities by 
providing IT to ensure more efficient & effective 
performance  

Selling Identify sales prospects, develop customer interest, 
prepare bids, execute sale of IT or related products  

Networks Network support Provide network maintenance & support services 
such as resolving problems & monitoring 
performance  

Network design Produce network designs, strategies & 
documentation for voice, data, email, mobile, 
Internet, Intranet systems 

Network planning Create & maintain network plans, communications, 
data, and voice with service levels includes copper, 
fibre and wireless 

    

Change and 
Process 
Management 

Change and 
Implementation 
Management 

Organisation design and 
implementation 

The design and implementation of an integrated 
organisation structure, role profiles, culture, 
performance measurements, competencies and 
skills, to facilitate strategies for change and for 
training to enable the change  

User experience evaluation Refers to a collection of methods, skills and tools 
utilised to uncover how a person perceives a system  

Service level management Plan, control, review, audit service provision to meet 
business requirements & service agreements  

Information management Develop and analyse information structures, support 
business decision making & maintain data content 
policies  

Consultancy Provide advice, assistance, planning, delivery of info 
systems based on expertise and experience 
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Category Sub Category Skill Description 

User experience analysis Communication of user's perceptions and responses 
that result from use of a product or service 

User experience design The process of enhancing user satisfaction by 
improving the usability, accessibility, and pleasure 
provided in the interaction between the user and the 
product  

Facilitation skills These are the "process" skills we use to guide and 
direct key parts of our organising work with groups of 
people such as meetings, planning sessions, and 
training of our members and leaders  

Change implementation 
and management 

The definition and management of the process for 
deploying and integrating new digital capabilities into 
the business in a way that is sensitive to and fully 
compatible with business operations  

Business Process 
engineering and 
design 

Information security Design & implement security controls, create 
management strategies to maintain confidentiality & 
integrity  

Business modelling Produce representations of real world business 
processes, data, organisation and time 

Curiosity A strong desire to know or learn something  

Business process testing Plan, design, and execute process tests for usability, 
ergonomics and performance  

Testing Testing of design, management, execution adheres 
to performance required using tools, test cases, 
scripts & report  

System design Design information systems to meeting business 
needs while maintaining enterprise architecture 
compatibility 

Methods and tools Ensure appropriate planning, testing, operation, 
maintenance of systems adopted throughout 
organisation  

Business process 
improvement 

Identify alternate approaches for business activities 
such as automation, assessment of costs & benefits  

    

Requirement 
and Business 
Analysis 

Requirement 
Management 

Requirements definition 
and management 

Define and manage business goals and initiatives for 
effective delivery of changes  

Business Analysis Design, investigate, analyse, review, propose 
business functions and processes, information used 
and sources  

    

Software 
development 

Software 
Development 
Management 

Project management Manage projects for business processes & resources 
& skills within cost & time  

Communication The imparting or exchanging of information by 
speaking, writing, or using some other medium  

Teaching subject 
information 

Design, develop, deliver and assess curricula for 
computing and information technology at any level  

Programming/software 
development 

Design, create, test & document new and amended 
programs to agreed standards  

Descriptions adapted from English Oxford Living Dictionaries (2017a) and Matthewb 

(2017),  
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4.6.1 Governance and Quality Administration 

Figure 4-5 illustrates skills related to Governance and Quality Administration specific to the 

ICT function (first cluster from Figure 4-4 and first category from Table 4-5). “Governance 

and Quality Administration” of the ICT skills framework has eight sub-categories and each 

subcategory is a summary of required skills towards the category.  

 

 

Figure 4-5: Governance and Quality Administration 

 

“IT governance” is defined by Gartner (2017b) as “the processes that ensure the effective 

and efficient use of IT in enabling an organisation to achieve its goals. ICT demand 

governance (ITDG—what ICT should work on) is the process by which organisations 

ensure the effective evaluation, selection, prioritisation, and funding of competing IT 

investments; oversee their implementation; and extract (measurable) business benefits. 

ITDG is a business investment decision-making and oversight process, and it is a business 

management responsibility. IT supply-side governance (ITSG—how ICT should do what it 

does) is concerned with ensuring that the IT organisation operates in an effective, efficient 

and compliant fashion, and it is primarily a CIO responsibility.” 

 

Shuptar (2012) explains ICT governance as two individual components. Firstly “IT 

Governance” is a structural component that pertains to the organisation’s information 
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technology activities, the way those activities support the goals of the business, and the 

people who help manage those activities. Secondly it refers to a process component that 

defines the decision-making rights associated with ICT as well as the mechanisms and 

policies used to measure and control the way ICT decisions are made and carried out 

within the organisation.  

 

The second aspect addressed by this category is “Quality Administration.” ICT quality forms 

the basis for digital growth (T-Systems, 2017). Neale (2015) explains quality in ICT as an 

important concept that refers to the process of managing continual improvement. 

Collectively, all stakeholders view quality as an important goal to be achieved. Sub-

categories summarise skills identified in this category as stipulated by industry. These sub-

categories are: 

 Quality storage and forensic management 

 Transferable skills 

 Quality management, animation and/or Radio Frequency 

 Capacity management 

 Governance risk and compliance 

 Social Entrepreneurship 

 Administration Support Services and 

 Technology, Quality and Integrity Management 

 

The definitions presented above clearly point to the requirement of skills to be obtained by 

ICT graduates in Governance and Quality Administration. Good governance is viewed as a 

key function for ICT management (Institute of Directors, 2016). Following  the King iv report 

(Institute of Directors, 2016), good corporate governance has become a compulsory 

requirement for IT departments of companies listed on the Johannesburg Stock Exchange 

(JSE). It is therefore crucial that graduates entering the business market have a thorough 

understanding of governance. 

 

4.6.2 Systems and Database Management 

The aim of the “Systems and Database Management” category (Figure 4-6) is to address 

the skills required related to Systems and Database Management (second cluster from 

Figure 4-4 and second category from Table 4-5). Database management refers to the 
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actions a business takes to manipulate and control data to meet necessary conditions 

throughout the entire data lifecycle (Informatica, 2017). As organisations use large volumes 

of data, database management makes it possible to organise and analyse these data. 

Database Management Systems Software (DBMS) such as Oracle assists with functions 

by providing a life-cycle solution, encompassing change and configuration management, 

patching, testing, etc. These are supported by ICT systems management with reference to 

the administration of information technology systems in an enterprise data centre 

(TechTarget, 2017b).  

 

 

Figure 4-6: Systems and Database Management 

This cluster attempts to display the importance of ICT graduates to demonstrate skills 

related to: 

 Portfolio and Data management 

 IT architecture, Asset and Technology Management 

 Systems lifecycle 

 Information Technology Information Library (ITIL) and Programme Management 

and 

 System Implementation and Integration  
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These have been identified as sub-categories supporting the category “Systems and 

Database Management.”  

 

Software and/or systems and database developed for use within a business require regular 

maintenance to ensure protection against cyber-attacks and to cater for changes within 

organisations. This skillset is therefore identified as a requirement in the corporate 

environment. 

 

4.6.3 Innovation and Communications 

Within the category “Innovation and Communications” (§ 4.6.3), the sub-category 

“Marketing and Innovation” contains skills required by ICT graduates (third cluster from 

Figure 4-4 and third category from Table 4-5). It was stated by OECD (2007) that the 

capability to innovate and to bring innovation successfully to market will be a crucial 

determinant of the global competitiveness of nations over the coming decade. There is 

growing awareness among policymakers that innovative activity is the main driver of 

economic progress and well-being as well as a potential factor in meeting global challenges 

in domains. Today, innovation performance is a crucial determinant of competitiveness and 

national progress. Moreover, innovation is important to help address global challenges, 

such as climate change and sustainable development. Having the skills related to 

marketing and innovation identified as required skills by ICT graduates, HEIs play an 

important role in directing these skills to foster innovation.  

 

 

Figure 4-7: Innovation and Communications 
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The second sub-category relates to “Networks.” As stated during the data collection 

process (§ 3.5) of this study, participants indicated the importance of networking skills. 

Savage (2017) states: “With all the changes in ICT infrastructure with the rise of 

virtualisation and cloud, networks are under tremendous pressure. The networking industry 

is evolving rapidly to keep up and focusing more on software than traditional hardware 

speeds and feeds.” 

 

Communication or networks form part of the bases of infrastructure services. These allow 

ICT to function effectively resulting in efficient and successful Information technology 

services within organisations.  Interviews with ICT practitioners revealed that skills related 

to networks are essential. The ability to manage or use the communications platform was 

suggested to be an important skill that should be acquired by ICT graduates. 

 

4.6.4 Change and Process Management 

The category “Change and Process Management” (fourth cluster from Figure 4-4 and 

fourth category from Table 4-5) is identified by subcategories: 

 Change and Implementation Management and 

 Business Process Engineering and Design 
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Figure 4-8: Change and Process Management 

The sub-category “Change and Implementation Management” refers to the process 

responsible for controlling the lifecycle of all changes. The primary objective of change 

management is to enable beneficial changes to be made, with minimum disruption to IT 

services (UCISA, 2017:2). 

 

“Business Process Engineering” is a way in which organisations study their current 

business processes and develop new methods to improve productivity, efficiency, and 

operational costs (Learn.Org, 2017). A similar definition is provided by Laguna and 

Marklund (2013) stating business process design is to try to reduce the time jobs spend 

waiting in buffers and thereby achieve a higher flow rate for the overall process.  It is 

furthermore explained by these authors that the essence of business process design can 

be described as how to do things in a good way. Good in this context refers to process 

efficiency and process effectiveness. Process design therefore refers to satisfying customer 

requirements in an efficient way. Thus, business process design is concerned with 

configuring the process architecture in a way that satisfies customer requirements in an 

efficient way. 
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Skills pertaining to “Change and Process Management” are a core component of the ITIL 

framework. This is used as a standard operational management framework for most ICT 

functions in any large organisation. Such skills are used to build on the requirements for 

good governance in ICT functions within organisations. 

 

4.6.5 Requirement and Business Analysis 

Within the category “Requirement and Business Analysis” (fifth cluster from Figure 4-4 and 

fifth category from Table 4-5), a requirement in the context of “Business Analysis” is a 

statement provided by a stakeholder about what they believe they need in order to solve a 

particular business problem or respond to a specific business need (Business Analysis 

Excellence, 2015). Once this requirement has been raised by the stakeholder it is the 

business analyst’s role to further define, analyse, validate and prioritise the requirement 

statement as it is now included within the business analysis context of requirements’ 

management. In real life, the stakeholder will typically state their business problem or need 

and then provide a whole range of individual requirements throughout the requirements’ 

management process managed by the business analyst. The business requirement is a 

high level statement describing what is required from the business’s perspective (Business 

Analysis Excellence, 2015). In some contexts, or projects there may be an overlap between 

the business requirements statements and that of individual scope statements. For larger 

initiatives these will be different levels of expressing what is required. 

 

 

Figure 4-9: Requirement and Business Analysis 

 

As indicated above, “Business Analysis” includes the process of identification and 

documenting user requirements, developing and testing technology systems, and 

navigating through organisational structures. Skills related to “Business Analysis” are 

voiced by ICT practitioners as important and that should be obtained by ICT graduates. It 

became apparent during the data collection stage of this study that organisations expect 
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business analysts to work alongside project managers. However, it is possible in small 

organisations for project managers to take on the responsibilities of a business analyst and 

vice versa.  

 

4.6.6 Software Development 

The category “Software development” (last cluster from Figure 4-4 and last category from 

Table 4-5) is defined by TechTarget (2017a) as “the collective processes involved in 

creating software programs, embodying all the stages throughout the system’s 

development life cycle.” Similar to the definition of TechTarget (2017a), Gartner (2017c) 

defines Software development as “Project management, specifications, design, 

programming, testing, installation and training associated with a specific 

application development project of any size.” Software development with skills related to 

this cluster (Figure 4-10) has been identified and the importance thereof has been 

mentioned and explained as a requirement from ICT industry.  

 

 

Figure 4-10: Software Development 

Software development and related skills as indicated in Figure 4-10, is a basic need for any 

individual who plans a career within the ICT industry, infrastructure and software 

development. This is where all ICT services stem from. Infrastructure hosts software and 

software is designed and developed to provide the ability for organisations to increase 

efficiencies and services to internal and external clients. 

 

4.7 Conclusion 

In this chapter, the ICT skills framework aimed at assisting HEIs was proposed as the 

primary objective of the study. To this effect, an ICT skills framework for the effective use of 

ICT qualifications at South African HEIs was developed and presented. Based on the 

interview data collected for this study, the framework was designed to address the problem 
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that triggered the research by responding to the research question and is proposed in 

Table 4-5. The framework provides a foundation for the development of ICT curricula.  
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5 CHAPTER FIVE – CONCLUSIONS, REFLECTION AND RECOMMENDATIONS 
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5.1 Overview of the chapter 

This chapter reflects on the findings of the current study. The outcome of this chapter 

includes an overview of the aim, research question and reflections which touched on 

methodology, findings and recommendations from the research. The study was initiated by 

the recognition that many ICT posts remain vacant and ICT graduates are not necessarily 

appointed to these positions. This awareness has led to the necessity to identify the need 

for an ICT skills framework that will specify the necessary skills required by the ICT field. 

This study focused on the following research question: 

 

What skills would an ICT framework comprise of when representing South African ICT 

industry’s expectations? 

 

The commitment to respond to findings by making recommendations for the development 

of an ICT skills framework, specifically for the South African ICT industry, can be regarded 

as the “completion of the feedback loop.” The need for an ICT skill framework is the basic 

construction in this study (see the ICT skills framework, with descriptions of required skills 

in Table 4-5). 

 

To answer the research question, two main objectives (§ 1.5) were addressed. Collectively, 

the findings of these objectives contributed in answering the research question. The next 

sections provide an overview of the study from conceptualisation to the end.   

 

5.2 Summary of research 

HEIs must constantly seek better ways to meet the growing demands of an increasingly 

diverse learner population and strive to offer training that meets the needs of the ICT 

industry. This includes the latest technology as part of the curricula and to equip the learner 

with a broad enough base not to be stuck when technology changes drastically. ICT 

graduates should be empowered to grow towards a skilled, productive employee after 

completing the ICT qualification and adapt to new circumstances and new technology. A 

key objective of HEIs is to satisfy the needs of the ICT industry, thus promoting 

relationships with the ICT industry to enhance the skills and abilities of graduates. A 
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possible solution is a framework stating the needs of the ICT industry to guide the 

development of ICT curricula at HEIs in South Africa.  

 

Based on the need for a skills framework for ICT graduates at HEIs in South Africa, the 

purpose of this study was to develop an ICT skills framework based on an understanding of 

the skillset required by the ICT industry. Such an ICT skills framework cannot be static and 

needs to be evaluated continuously to be successful and sustainable in the ever-changing 

ICT landscape. With this background in mind the rationale for an ICT skills framework was 

considered. A statement obtained from correspondence with IITPSA (§ 2.7.6) confirmed the 

absence of a contextualised skills framework in South Africa and justifies the need for a 

South African ICT skills framework guiding curricula development at HEIs. Based on the 

Skills Framework of the Information Age (SFIA) and definitions described in § 2.7.1, an ICT 

skills framework is proposed. Of importance is the fact that the proposed framework 

incorporates the requirements for the South African ICT industry. 

 

Consequently, this phenomenological study undertaken had a two-fold purpose: The first 

was to gain an understanding of the experiences and viewpoints of ICT practitioners 

regarding the required skillset for their respective ICT roles. The second was to develop a 

competency framework focusing on the skillset to be obtained at South African HEIs. To 

achieve this purpose the objectives of this study were: 

 To gain an understanding of the ICT industry regarding their expected skillset of ICT 

graduates 

 To develop a contextual relevant ICT skill framework for South African HEIs 

The structure and layout of the thesis was presented in § 1.8. In this section, a summary of 

all that has been covered in the earlier chapters is highlighted. 

 

In Chapter One the rationale of this study is explained. Attention is paid to the background 

that gave rise to the research and the actuality of the research was emphasised. A brief 

look at the change in technology that leads to a change in the skillset of ICT graduates that 

are required to meet the demands of this constantly changing sector. Based on this, the 

research problem is formulated in this chapter and the purpose and method of the research 

are set out.  
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In Chapter Two, a brief description of both the change in ICT and the business landscape 

that leads to an increasing and continuous change of required skills by ICT graduates are 

presented. A standardisation of the required skillset of an ICT graduate could be presented 

in an ICT skills framework. Therefore, concepts related to ICT skills frameworks, namely 

frameworks, skills, roles, jobs and careers on which skills frameworks are based, is 

discussed. Finally, ICT skills frameworks used in other countries as well as the stance of an 

ICT skills framework in South Africa are presented and described. The frameworks 

analysed and compared are: 

 Skills Framework for the Information Age (United Kingdom)  

 Advanced IT Training System (Germany) 

 Club Informatique des Grandes Enterprises Francais (France) 

 European Competence Framework (e-CF) 

 Occupational Skills Framework Model (Canada) 

 Institute of Information Technology Professionals South Africa (South Africa) 

 ICT Australia (Queensland). 

 

This study concentrates on embedding an existing ICT skills framework that is used to 

recognise and enhance employee capability to create a skills framework for South African 

ICT graduates. Therefore, the interrelationship and orientation of these international ICT 

skills frameworks were compared in an attempt to guide the selection of an appropriate 

skills framework which could be used to guide the analysis of skills stated by South African 

ICT practitioners stated during data collection. Upon the review of literature, SFIA is a 

globally accepted model was decided upon to guide the analysis of required skills for this 

study. A beneifit of choosing SFIA is the alignment of education with SFIA and ICT topics 

could assist with the skills supply of ICT educational offerings. The required skillset 

required, as voiced by ICT practitioners were benchmarked against the SFIA framework.  

 

In Chapter Three the research methodology was outlined, presenting the theoretical 

framework, paradigm and research approach that has been followed. This study aimed to 

understand the views and perspectives of ICT practitioners related to the skills required 

within the ICT industry. Therefoe, this study could be regarded as an interpretative 

phenomenological analysis as meanings, descriptions, experience and understanding with 

regard to the phenomenon are being studied (Medico, 2005). The research begins with an 

enlightenment of the world view for this study which was rooted in the interpretivist 
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paradigm (Burrell & Morgan, 1979). The different ontological properties and epistemological 

views of this study are presented in Table 3-1. An inductive reasoning approach was used 

in this study (§ 3.4.3). During the first stages of this study, an exploratory research strategy 

was followed to create a deeper understanding of the phenomena at study. The initial 

research approach was a qualitative case study followed by quantitative clustering 

methods. The time horizon of this study was limited to a specific period of time aimed at 

determining the required ICT skills. It represented a snapshot, or cross-sectional (§ 3.4.5) 

view of the systemic reality. Unstructured interviews were used as data collection methods. 

The ethical considerations (§ 3.7) were taken into account for the data collection methods 

during the design and implementation of the data collection. 

 

Chapter Four presents the analysed data. This chapter is a presentation of the current 

state of technical skills and additional skills required by the ICT profession. Chapter Four 

also introduces an ICT competency framework required by ICT graduates at HEIs in South 

Africa. This framework is based on SFIA and additional skills that comply with the South 

African ICT sector requirements. The steps taken during the design of this framework are: 

the identification of the problem, the design and verification of assumptions and lastly the 

design of the framework. The development of this framework is based on three 

fundamentals, namely the technical basis of ICT as identified by SFIA that is discussed in 

Chapter Two, as well as additional skills of ICT practitioners identified during data 

collection, and analysis as discussed in Chapter Three. 

 

In addition this chapter addresses the primary objective of the study. This chapter initially 

presented the process followed for data collection and analysis. The findings resulted in 

quantising the unstructured qualitative interview data using Ward’s criterion of minimum 

variance and the squared Euclidean distance as a metric to obtain a clearer indication of 

the skillset required by ICT graduates. The findings of the cluster analysis were explained. 

The main objective of the qualitative interviews was to obtain individual views, perceptions 

and lived experiences of South African ICT practitioners with regards to the expectations of 

industry regarding the ICT competencies of HEI graduates. 

 

Drawing on the results and the literature reviewed, an ICT skills framework for the South 

African ICT industry was developed, proposed and explained. The chapter started with a 
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discussion of the rationale for an ICT skills framework. The framework was then presented 

and explained.  

 

Chapter Five aimed at recapping this research report, show and presents an overview of 

the aims, research question and reflections which touched on methodology, results and 

recommendations from the research.  

 

5.2.1 Research objective: To gain an understanding of the ICT industry regarding 

their expected skillset of ICT graduates 

For the first objective, a descriptive phenomenological design was used to explore and 

describe the lived experiences of ICT practitioners who are currently employed in an ICT 

role. Data was collected by in-depth interviews (§ 3.5 and § 4.4). A purposeful snowball 

sampling complemented by theoretical sampling was used resulting in a sample of twenty-

three ICT practitioners in various sectors as identified by Statistics SA. Data analysis was 

conducted using the Constant Comparison Method (CCM). The experiences of the ICT 

practitioners revealed that two broad categories of skillsets are required: Technical skills 

and Additional skills. Furthermore, cluster analysis using Ward’s method of Euclidean 

distances was performed with quantitised data as indicated by the dendrogram (Figure 

4-4). These clusters assisted with the identification of categories and sub-categories of the 

ICT skills framework.  

 

5.2.2 Research objective: To develop a relevant ICT skill framework for South 

African Higher Education Institutions 

The second objective aimed at developing an ICT skills framework for HEIs to identify the 

skills required from ICT graduates. This framework was developed following an analysis of 

the experiences and viewpoints of ICT practitioners as defined by the first objective. The 

Skills Framework for the Information Age (SFIA) described in § 2.7.1 was used to underpin 

the identification of required ICT skills and the development of the proposed framework.  

 

The ICT skills framework (Table 4-5) is composed of the following interconnected and 

interdependent categories (§ 4.6): 

 Governance and Quality Administration 

 Systems and Database Management 
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 Innovation and Communications 

 Change and Process Management 

 Requirement and Business Analysis and 

 Software Development 

Based on the purpose described in Chapter Four, each of the categories above has been 

subdivided into sub-clusters with associated skills and presented in Table 4-5.  

 

5.3 Synthesis 

This section summarises and interprets the findings of the research objectives (§ 1.5) and 

maps them onto the ICT skills framework (Table 4-5). The findings of the research 

objectives complement each other and provide a platform for the ICT skills framework 

derived from components such as technical skills and additional skills.  

 

5.3.1 Summary of findings 

The research objectives of this study deal with the phenomenon of the need to develop an 

ICT skills framework aimed at ICT graduates at South African HEIs. The development of 

this framework, which are derived from applying the SFIA (Table 2-3) as benchmark of ICT 

skills in combination with additional skills (Table 4-4) mentioned by participants resulted 

into an ICT skills framework (Table 4-5) from a South African context. 

 

This proposed framework for South Africa is unique as it incorporates additional skills 

required by the SA ICT industry. These skills are listed in Table 4-4 and are reflected on in 

Table 4-5. Table 4-5 consolidates all skills required: and includes the newly identified skills 

that emanate from the data collected, as analysed by coding, categorising and thematic 

placement of skills identified. This provides a new approach that could be taken by the the 

South African HEIs as guideline for the production of holistically, well rounded, society 

contributing ICT graduates.   

 

Although each research objective has its own focus, the findings of both objectives are 

used to scaffold into the development of the ICT skills framework. An interpretation of the 

complementary findings is presented after the ICT skills framework in § 4.6.1–4.6.6. 
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5.3.2 Discussions on ICT skills framework 

The purpose of the research on which this thesis is based was to develop an ICT skills 

framework for ICT graduates at HEIs in South Africa and thereby contribute to the existing 

body of knowledge. Firstly, the SFIA was used as a “reference model for the identification 

of the skills needed to develop effective Information Systems (IS) making use of 

Information and Communications Technologies (ICTs)” (SFIA, 2015a:8). Skills pertaining to 

perform ICT related duties were identified during analysis and framework development 

which was benchmarked against the SFIA. Secondly, although the SFIA is useful for the 

identification of skills required to develop an IS (§ 2.7.1), this study indicated that 

competencies of ICT graduates in relation to the requirements of the ICT industry exceed 

that of only skills related to develop an effective IS. Additional skills, as identified and 

described by interviewees, were added to the list of skills required from an ICT graduate. 

The combination of the identified skills (Table 4-3), which were benchmarked against the 

SFIA, in conjunction with the additional skills (Table 4-4) as requested by the ICT industry, 

should complement each other and are essential skills required of an ICT graduate.  

 

As depicted in Table 4-3 (as derived from the skills framework described by SFIA (2015). 

SFIA only identifies a limited number of skills. The current framework proposes an 

additional thirty skills which include a variety such as communication and vendor products 

amongst others (Table 4-4). 

 

5.4 Discussion and reflection 

This section is a reflective section, reviewing lessons learnt from this research in terms of 

methodological, substantive and scientific aspects of the study. The substantive aspects 

include a summary of recent findings from the literature. 

 

5.4.1 Methodological reflection 

In this section the reflection is on the methodology that was applied and its appropriateness 

for this study. Limitations of this study are also highlighted. The detailed justification for 

choices of the methodology and its limitations was discussed in Chapter Three. 

Trustworthiness and ethical considerations for this study was discussed in § 3.6.2 and § 3.7 

respectively. 
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Regarding the literature review of various international ICT skills frameworks (described in 

Chapter Two), to address the absence of an ICT skills framework specifically for HEIs in 

South Africa, the need arose to understand factors considered by skill frameworks in 

general. Accordingly, the literature review reported by addressing concepts such as skills, 

roles, and jobs by studying and comparing various international ICT skills frameworks (§ 

2.7). In addition, the resulting synthesis of ICT skills specified by the SFIA (§ 2.7.1) has 

been used to serve as a guideline of required ICT skills. Furthermore, there could be many 

other important required skills to consider within the development of an ICT skills 

framework. The fact that some ICT skills frameworks do not specifically mentioned 

additional skills required by an ICT practitioner, does not mean that they are insignificant in 

an ITC environment. The need to include all skills required by ICT graduates was made 

possible by specifying underlying methodological assumptions. The exploratory purpose of 

this study enabled the researcher to gain a deeper understanding of the competencies 

needed by the ICT graduates. Considering the gap in the literature in terms of documented 

research on the use of ICT skills framework in HEI, this exploratory study produced, new 

insights in terms of the role of ICT skill frameworks in assisting the identification of required 

skills by ICT graduates and industry (Von Konsky et al., 2016).  

 

Since the aim of this research study was to deliver a descriptive analysis and deepen 

understanding of the views and perspectives of the skills required by ICT practitioners the 

interpretivist, subjective, qualitative research paradigm was highly suitable. In this regard, a 

qualitative research approach was adopted. The research applied an inductive research 

approach (§ 3.4.3) that was fit for the purpose in understanding the context in which the 

phenomena are taking place as well as developing an understanding of the views and 

perspectives of ICT practitioners of required skills. Inductive processes (§ 3.4.3) involve 

collecting data and make sense of it by grouping data segments into codes, followed by 

themes and finally larger viewpoints (Marshall & Rossman, 2014:222). Theoretical 

sampling (§ 3.4.4) was used to determine codes, categories and the interrelationship 

between these. Theories are formulated from this process that leads to Grounded Theory 

as research strategy for the present study (§ 3.4.4.1). The theoretical sampling approach 

was expanded and complemented with purposeful snowball sampling (Donoso-Maluf, 

2014); for the identification of ICT participants as possible interviewees. The theoretical 

sampling provided an avenue to saturate as many codes as possible. Purposive sampling 
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which followed this process provided a means to identify additional ICT participants for data 

collection.  

 

Unstructured interviews (§ 3.5.1), using a qualitative data collection technique, were used 

to collect data as it allows individuals to provide personal perspectives to the interviewer. 

The population of ICT professionals were guided by sampling techniques. Firstly, 

theoretical sampling was complemented by purposeful convenience sampling methods that 

were used to identify targeted industries based in the Gauteng province in South Africa. 

Secondly, acknowledging a variety of ICT professionals, a purposeful snowball sampling 

method was used to direct the researcher to ICT professionals actively involved in the ICT 

industry. Twenty-three unstructured interviews elicited as many varied responses as 

possible.  

 

The interview transcripts (ADDENDUM 3.3) were analysed by using a grounded theoretical 

approach (§ 3.4.4.1) with the use of a code list. Analysis was performed according to the 

constant comparative method (CCM). The constant comparative method is an 

approach that allows for the identification of patterns that could provide an explanation 

and understanding of the skills required by the ICT industry. CCM was used in the 

analysis of the data, in that data were categorised and compared to identify conceptual 

similarities and/or dissimilarities between the various interviews with ICT professionals. 

Codes were based on skills identified by the SFIA (§ 2.7.1). Where required, additional 

codes were created to include skills such as communications and entrepreneurship, 

amongst others. The software package Atlas.ti™ Version 8 was used to support the data 

analysis process. 

 

In this study, the analysis was aided and framed using clustering techniques. Starting with 

a grounded theory approach (§ 3.4.4), cluster analysis (§ 3.6.1) provided an avenue that 

assisted to reduce the data to a more manageable size. This facilitated the identification of 

themes which are meaningful within the development of an ICT skills framework. Applying 

cluster analysis within the current study assisted in approaching and present reality while 

respecting complexity and richness. 
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Trustworthiness was ensured and ethical guidelines were followed throughout the 

investigation. Aspects that could lead to potential bias and tension between the researcher 

and participants were addressed. Participant’s responses to questions during interviews 

were not influenced by the researcher’s knowledge or viewpoint about possible skills that 

might be required by the ICT industry. At no point were participants influenced in any way 

towards their responses. Data collected always related to and supported the topic of this 

study (§ 1.6).  Furthermore, to ensure trustworthiness and following ethical principles, the 

written consent was obtained from all participants that took part in this research.  A copy of 

the consent forms used is provided in ADDENDUM 3.1 as evidence that full consent was 

provided by participants in all aspects of the qualitative phase of the study. 

  

To ensure confirmability in qualitative research the researcher must confirm as far as 

possible that the findings are the result of the opinions of the participants and not the 

preferences and characteristics of the researcher. I undertook interviews with ICT 

practitioners who were employed in the ICT industry at the time interviews took place in 

order to understand their perceptions and lived experiences on skills required by ICT 

practitioners during their daily activities. Although skills identified by SFIA were used as a 

benchmark with possible codes, the transcribed interviews were used to finalise the codes 

that were used. A total of 23 interviews were conducted, which is an adequate number for 

qualitative research. Data saturation was reached after 15 interviews. This was confirmed 

by analysing an additional two interviews (§ 3.6).  

 

 

5.4.2 Substantive reflection 

The substantive reflection focuses on comparing the results found in this research to other 

research on the same topic. 

 

The literature review established that specific mentioning of an ICT skill frameworks used 

by HEI for the use of strategic alignment of curricula, is absent. No reference could be 

found to applying ICT skills framework as a suggested resource which could potentially 

contributing to improving ICT skills of graduates or assisting in the development of ICT 

curricula. Despite having no evidence in the literature on this topic to address these 

requirements by using a standardised ICT skills framework, the problem with much of the 

existing literature on the topic is that, in the conclusion the needs of using such a 
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framework is expressed, it proceeds from the implicit assumption that a standardised ICT 

skills framework could assist with the identification of required skills. As such, the literature 

proposes the use of an ICT skills framework, acknowledging the limitations of each ICT 

skills framework. Little evidence in the literature on the integration of a SFIA into ICT 

curricula could be found. However, there are relatively few examples to inform the 

processes and practices of academic institutions regarding the best way to do this. That is, 

there are limited examples to demonstrate how SFIA informs a top-down approach to 

curriculum design, or facilitates stakeholder interaction (Von Konsky et al., 2016). Von 

Konsky et al. (2016) furthermore stated the lack of soft skills is a shortcoming of using 

SFIA. This study addressed this limitation by including additional skills, as voiced by 

participants, into the ICT skills framework.  

 

5.4.2.1 Limitations of the current study 

A theoretical limitation of this study is that it is based on a single framework (SFIA) which 

was developed from an ICT’s skills perspective and not from an ICT’s role perspective (§ 

2.8). This framework was chosen for benchmarking skills as the aim of the current study 

was to understand the required skills of the ICT industry. The study did not attempt to 

understand the skills associated with specific roles required in the ICT industry. Whilst the 

study focused on ICT skills, ICT roles did not form part of the study. 

 

Another limitation of this study was that for practical purposes (such as lengthy interviews, 

travel and time required to visit ICT companies), the focus of this study was only on ICT 

companies in the central Gauteng province of South Africa. Subsequently, companies 

within a 250km radius were selected as a representative sample. Although there were 

many sectors identified and data was collected from them; data saturation was observed 

within a smaller number of sectors. Fifteen interviews analysed were sufficient to provide 

data saturation although seventeen of the twenty-three interviews conducted were included 

in developing the ICT framework. This was done to ensure that data saturation was 

reached. 

 

5.4.3 Scientific reflection 

The scientific reflection focuses on the contribution of this study to the ‘scientific body of 

knowledge’. The leverage point identified because of the research inquiry was the creation 

of an ICT skills framework.  
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Whilst studies in the international arena have been done to identify current ICT skills (§ 

2.7), such studies have not been undertaken from a South African ICT perspective. To 

address this gap a qualitative phenomenological approach in keeping with the current 

required ICT skills was done. This research sought to explore the views, experiences and 

lived realities of South African ICT practitioners as they interfaced with the South African 

ICT industry. This research was comprehensive in approach and generated rich data.  

 

The main purpose of the ICT skills framework is to contribute to the existing body of 

knowledge on ICT skills requirements in South Africa. Apart from contributing to the 

existing body of knowledge, this study provides a framework for ICT curricula developers at 

HEIs. The research findings should challenge and prompt ICT departments at HEIs to 

identify gaps in their current ICT curricula to strengthen current ICT curricula as the 

framework was developed based on a need by HEIs in South Africa. This need implied an 

ICT skills framework that includes all-encompassing skills as required by an ICT 

practitioner.  

 

An ICT framework does not exist for the South Africa context but relies on an international 

ICT skills framework—the SFIA—as previously discussed in § 2.7.1. The skillset required 

(as identified from interview data) from the ICT industry, were thus mapped against the 

SFIA framework, which was adopted as a key measure to benchmark data. The framework 

(Table 4-5) developed in this study applies within the context of the South African ICT 

industry. The ICT skills framework presented is a scientific contribution. It represents the 

specific skills required for the needs of the South African ICT industry and shows the 

relations amongst these skills as required for ICT graduates at South African HEIs. The 

framework is presented in categories, subcategories, skills related to each subcategory and 

a description of each skill required as identified during data analysis. These skills were 

identified from the data collected during an exploratory study. Skills identified by SFIA were 

used as a benchmark for identifying the initial list of required skills. The combined list of 

skills as identified by SFIA together with additional skills not presented within SFIA was 

categorised into the ICT skills framework and mapped categories (Table 4-5).  

 

Given the insights mentioned above, recommendations regarding policy and practice and 

recommendations regarding further research are presented in the following sections. 
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5.5 Recommendations 

This section presents recommendations that have emerged from the findings of this study. 

Recommendations in terms of policy and practice and recommendations for further 

research, together with suggestions for possible new research questions are discussed in 

the next sections. 

 

5.5.1 Recommendations for policy and practice 

Based on the findings presented above, the following recommendations for policy and 

practice are made regarding the possible implementation and sustainability of the ICT skills 

framework. 

 

From a policy point of view, HEIs should re-investigate the skills that ICT graduates need to 

acquire to be in line with the requirements of the ICT industry. As this study indicates the 

technical capabilities are as important as the additional skills that were identified in this 

research and displayed in the ICT skills framework (Table 4-5). It is also recommended that 

HEIs should review the content of ICT curricula at regular intervals to ensure that the value 

chain within the ICT field fulfils the specific skills demanded by an ever-changing industry. 

The focus should not only be on technical skills but on the overall skillset required of an ICT 

practitioner, specifically on addressing the demand for emotionally intelligent ICT graduates 

as portrayed by the ICT practitioners and illustrated in this study. This could contribute to 

students becoming emotionally self-aware, as well as able to develop emotional awareness 

in others when focussing on the additional skills as voiced by ICT practitioners. 

 

From a practical viewpoint, in-depth, continuous, sustainable conversations should take 

place between all stakeholders within the ICT value chain to deliver competent ICT 

graduates. These conversations should focus on the creation of common understanding 

about the exact requirements of a changing ICT industry. During these conversations the 

stakeholders must let go of the focus of limited resources within HEIs as well as 

requirements of individual organisations and should look at the requirements of a holistic 

ICT industry. All ICT skill requirements should be integrated solutions together with ICT 

industry and HEIs. This co-design should not only be a mechanistic involvement, but a 

passionate embracing of commitment and involvement by all stakeholders. 
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Still from a practical viewpoint, it was never the intention of the study to provide, nor to 

implement the ICT skills framework at HEI’s institutions within the context of ICT education. 

The objective was rather to develop an ICT skills framework to assist HEIs to compile and 

present flexible programs that would ensure the development of ICT students equipped 

with skillsets as required by the ICT industry. There could be a need to further map out 

additional intervention and implementation approaches to provide HEIs exposure to 

potential content towards ICT curricula. The paradigm dimensions for the current study was 

based in the subjective and sociology of regulation dimensions as presented by Burrell and 

Morgan (1979) and discussed in § 3.3, and if additional paradigms are to be explored for 

implementing ICT curricula, it implies a different ontological and epistemological view 

towards the proposed ICT skills framework which could upon investigation be added to the 

framework.  

 

The current study had focussed on skills required rather than the roles played within the 

ICT industry. Further investigations could guide which skills to be taught as viewed from the 

specific perspective of the roles played within the industry. The framework developed in this 

study may prove to be of value to HEIs in their training of ICT graduates. In particular, HEIs 

could use this framework to introduce skills training programs that would be of benefit to 

both the ICT graduate and the specific role they would play in their respective positions 

within the industry. If this framework were to be implemented at HEIs further investigations 

should be conducted to guide the focuses of skills training in relation to specific roles 

required by industry. 

 

5.5.2 Recommendations for future research 

During the research process, the researcher was continuously diverted into new areas of 

interesting potential future research topics as listed below: 

 As the current research used the Skills Framework for the Information Age (SFIA) 

as a benchmark for ICT skills, other frameworks such as CIGFREF and AITTS (§ 

2.7) could be used. This investigation was done from a skills perspective and could 

be performed from a “role” perspective as explained in § 2.7 and Figure 2-3. 

However, for the South African context, the clusters as defined are important for 

industry in South Africa 
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 The research was qualitative and phenomenological in nature. Future research 

could explore a quantitative research approach 

 Despite the fast changes in the ICT field it does not allow for long, drawn-out 

investigations or implementations into HEI curricula with regards to the 

requirements of the industry, as this would lead to outdated results. This could 

require investigating to develop a strategy for the integration of required skills in HEI 

ICT curricula 

 The suggested ICT skills framework has not been presented and verified in the ICT 

industry yet. This could be done in complementary research projects 

 Develop a methodology to determine how implementation approaches can be 

combined with the proposed ICT skills framework into HEI’s ICT programs. Future 

work may include guidelines for determining possible implementation approaches 

 As discussed in § 5.4.2 no evidence could be found of unpacking the relationship 

amongst ICT programmes offered or the development of ICT curricula by HEIs. To 

address this gap, on-going research is essential 

 SFIA skills are described on seven levels of competency (Table 2-3). These levels 

of competency, specific to the need of ICT industry, could be described for the 

additional skills identified 

 SFIA skill descriptors can inform the design of realistic forms of assessment within 

ICT programs at HEIs. 

 

It is tempting to speculate that the skills framework proposed could form the basis of an 

effective integration between opportunities provided by HEIs in skills acquisition and the 

subsequent uptake of such ICT graduates by industry. To explore such an 

interactive/outcome based activity would require an experimental case study to be piloted. 

This is beyond the scope of the current investigations as the approach would require 

adoption of the proposed skills framework within HEIs, followed by acceptance by industry 

 

5.6 Conclusions 

Technology has accomplished an extraordinary capacity for economic growth and 

prosperity in the business sector. However, for South African HEIs technological 

advancement remains an elusive and constantly changing target. This study investigated 

the development of an ICT skills framework in higher education. The rationale presented in 
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Chapter 1 motivated this study in terms of the need for a South African ICT skills 

framework, which illustrates the need for research in this field. 

 

This study, therefore, had two objectives: To gain an understanding of the ICT industry 

regarding their expected skillset of ICT graduates; and the development of a contextual 

relevant ICT skills framework for South African Higher Education Institutions (HEI). Both 

objectives were attained. It was found that a graduate ICT skills framework should be the 

guideline for an appropriate ICT education. The framework provided direction for additional 

skills required by ICT graduates to complement their technical abilities. 
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ADDENDUM 3.1 

 

LETTER TO OBTAIN CONSENT FROM STUDY PARTICIPANTS 

 

Dear ICT practitioner, 

My name is Anneke Harmse. I am currently a registered student at the North West University 
studying/reading towards a PhD in ICT. For my research I am investigating the expectations industry 
has of ICT graduates. I invite you to participate in this research study.  

 

For the purpose of my study I request your permission to participate by answering some questions 
relating to the ICT profession. This would entail our conversation that will also be recorded. Please 
feel free to ask any questions regarding the process. Your participation in the study is entirely 
voluntary and you may choose  

 Not to participate at all 

 Not answer any particular questions 

 Withdraw at any time during our conversation 

 

I assure you that at all times your anonymity is assured and you or your company’s information will 
not be divulged to any third party or used in any publication, including the PhD thesis. 

 

The process should not take more than 30 minutes, should you agree to this, our discussion will be 
recorded and I require your permission for the recording as well. The recorded version will be kept 
under locking key by me with access by only me. Should you be willing to volunteer for this research 
project, please indicate below your willingness to participate. 

 

I _______________________ voluntarily agree to participate in this study. I am aware that my 
participation, including my discussion with Anneke Harmse will be recorded. I am assured that all 
information will be kept strictly confidential; and that I am free to withdraw at any time. 

 

_____________________________  _____________________________ 

Signature     Signature (Anneke Harmse) 

 

_____________________________  _____________________________ 

Date      Date 

 

 

I thank you kindly for your anticipation of your contribution to this research project. 

 

Sincerely, 

Anneke Harmse 
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ADDENDUM 3.2 
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ADDENDUM 3.3 

A demographic profile of interviewee is provided in Addendum 3.3. The title and description 

of each interviewee as provided by the participant is stated. Although titles and role 

descriptions are provided by the interviewees’ individual companies; a role definition of the 

role as perceived within the ICT sector is also provided. 

 

Interviewee 
Role 

Role description Role definition 

Interview 1 

Manager: 
Planning, 
Investment 
and Portfolio 
Management 

 

“Responsibility around it is any 
project planning implementation and 
financial planning business cases 
around projects in IT demand 
planning financial planning for the 
entire department and worldwide is 
being done by me.” 

 

Investment planning (also known as ICT 
resources strategic planning) provides 
techniques to agencies to help them align 
and optimise their ICT activities and 
investments with the strategic direction of 
the business. It assists agencies to: 

 Better understand an organisation’s 
business, information and ICT 
environments; 

 Assess an organisation’s business, 
information and ICT holdings for 
business value and condition 
(Queensland Goverment Chief 
Information Office, 2017).  

 

IT portfolio management is the process of 
supervising and maintaining the entire 
pool of IT resources across an enterprise 
in terms of their investment and financial 
viability. IT portfolio management takes 
into account all the current and planned IT 
resources and provides a framework for 
analysing, planning and executing IT 
portfolio’s throughout the organization. IT 
portfolio management exists to create, 
provide and measure business value of IT 
(Techopedia, 2018). 

Interview 2 

Business 
Engineering 
and Analysis 
Manager 

 

“We looked at processes, process 
continuous improvement from a 
process side and we basically used 
KAIZEN as a framework to handle 
KAIZEN events to handle or identify 
the changes needed in the process. 
We then did documentation that 
came out - to say “what is the change 
that should take place to implement 
the new design and solution.” There 
are usually 6-8 solutions that we 
implement in the week, and after that 
we have "facilitated" the coordination 
of the implementation of those 

Job titles for business analysis 
practitioners include not only business 
analyst, but also business systems 
analyst amongst others. The Business 
Analyst is an agent of change. Business 
Analysis is a disciplined approach for 
introducing and managing change to 
organizations, whether they are for-profit 
businesses, governments, or non-profits. 
Business analysis is used to identify and 
articulate the need for change in how 
organizations work, and to facilitate that 
change. As business analysts, we identify 
and define the solutions that will maximize 



185 

solutions. The first thing we do is to 
look at the "as-is" confirmation of the 
process so we had to make sure 
everyone is on the same level 
because they are usually cross-
functional teams” 

the value delivered by an organization to 
its stakeholders. Business analysts work 
across all levels of an organization and 
may be involved in everything from 
defining strategy, to creating the 
enterprise architecture, to taking a 
leadership role by defining the goals and 
requirements for programs and projects or 
supporting continuous improvement in its 
technology and processes (International 
Institute of Business Analysis, 2017).  

Interview 3 

Software 
Developer 

 

Did not discuss individual role in 
company.  

 

Software developers are the creative 
minds behind software programs. They 
create software that allows users to 
perform specific tasks on various devices, 
such as computers or mobile devices. 
They are responsible for the entire 
development, testing, and maintenance 
process of software programs. With 
multiple sectors and providers competing 
for the business of end users, the 
software world has become highly 
competitive. Software developers are 
highly sought after to help companies 
maintain a competitive edge. Software 
developers must have a clear 
understanding of industry best practices 
and knowledge of emerging software 
trends.  Software developers work in a 
wide range of industries - all the way from 
software publishers, to gaming 
companies, to the government. However, 
with the explosion of mobile applications 
(apps), there is now a large market of 
independent software developers (Doyle, 
2018). 

Interview 4 

Director: 
Research and 
Development 

Did not provide information of 
individual role in company.  

 

Research and development (R&D) 
directors oversee their company's R&D 
department(s). As such, they are 
responsible for ensuring that companies 
meet their objectives for researching and 
developing new products or technologies 
and improve existing products. To 
accomplish these goals, R&D directors 
lead their company's research staff. They 
must ensure that their companies 
correctly understand and anticipate 
market demand, planning and developing 
products to meet consumer needs and 
remain competitive in the marketplace 
(PayScale, 2018a). 

Interview 5 

Games 
Developer 

Did not discuss individual role in 
company.  

 

Working in games development you'll be 
involved in the creation and production of 
games for personal computers, games 
consoles, social/online games, arcade 
games, tablets, mobile phones and other 
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 hand-held devices. Your work will usually 
be concerned with either design (including 
art and animation) or programming. The 
making of a game from concept to 
finished product can take years and 
involve teams of professionals. There are 
several stages, including creating and 
designing a game's look and how it plays, 
animating characters and objects, 
creating audio, programming, localisation, 
testing and producing (Prospects, 2018). 

Interview 6 

Information 
Analyst 

 

“What my role is I am an Information 
Analyst in the planning section. So 
what we do is we provide statistics to 
the institution. We give them 
information. This is the information 
the institution is going to use to make 
decisions to go forward. We provide 
them with the information that they 
need on a daily basis on which they 
make ad hoc decisions and also the 
information they need to make 
decisions for the long term. This is 
basically what I do. We use different 
types of software, for example 
Microsoft Visual Studio. This is where 
I develop most of my reports, and we 
have a tool we use for creating 
reports which is PowerReader. 
These are the software I normally 
use for providing them with the 
required information. It is not just… 
Only this, I also need to have skills in 
terms of institutional research. 
Sometimes we are given scenarios 
where we come up with research 
questions based on what the 
situation is, or what the problem is 
we need to research, on what is 
required at that time, so normally 
what we would do is we also collect 
data from stakeholders and also what 
we have at hand. My role is to 
provide information in all of this.” 

Information analysts operate reporting 
and analysis software. They may work in 
a wide variety of industries, from health 
care or biotechnology to information 
technology or finance. Information 
analysts need strong analytical and 
communication skills. They must also be 
knowledgeable of the laws and ethics 
governing private or confidential 
information. Information analysts are 
responsible for creating reports, analysing 
data, troubleshooting, researching and 
fixing issues. They crosscheck the data to 
make sure their reports are accurate. 
They might also design and conduct 
computer modelling. Information analysts 
make recommendations on how the 
organisation should go forward and make 
projections or forecasts about future 
expectations. Information analysts work 
closely with management, as well as 
clients or suppliers to determine the type 
of data analysis necessary (Study.com, 
2018b). 

Interview 7 

Operational 
Specialist 

 

“I work at XXX and more on your 
operational side so I cannot speak for 
development and programming at all. 
We also have it with us, and I was 
involved too, but it's not me. So I do 
more day to day operations. So 
specific in our area, we look at 
between 700 and 800 users, but our 
department consists of only 13 
people. This includes guys looking at 
SAP, guys looking at programming 
and more hardware, networks, 
security, but unfortunately it affects 

No definition of Operational Specialist or 
Operations Specialist could be found, only 
those related to advertisements and 
requirements developed by companies as 
job advertisements 
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all other things as well. So typical in 
my case is that I'm not an expert in 
anything. We always spot and say 
"we only change hats". So if there is 
a crisis on security items, you will be 
wearing your security hat. Then it's 
patching and anti-virus and firewalls, 
and that class of stuff. The other side 
is again if it is at buildings or there 
are new buildings or offices then they 
will get us out to help with eg. where 
are they going to set up network 
cables, where do they have switches, 
how much do you need, how many 
access points do you need? That 
class of things. Specific to me, it's 
very wide so ... the skillset I'll say is 
networks definitive, security 
background, firewalls, antivirus ... I 
almost want security at the stage for 
us to play a very big role. You know 
all the hackings and all the stuff out 
there ... So yes, security is a big 
thing, and then Microsoft's products. 
Specifically, exchange for email, 
system centre configuration manager 
(SCCM) that class of good, and if I'm 
honest, it's the kind of stuff I'm 
struggling at this stage because I do 
not have that ... all you get is you go 
to the guys who offer the Microsoft 
courses and you pay the most 
expensive because you need to get 
specialized in what the company's no 
but we do not need it or a specialist 
in this area you're doing a job. So 
typical of me I still teach myself. 
Whether the guys come and they 
come implement the product and you 
are watching over their shoulder and 
you see what they are doing and 
learning themselves. So, Microsoft's 
products are highly rated, McAfee's 
networks, and then overall how do I 
know pherphials, from UPSs to ... so 
you need to know how to get a UPS, 
how it works - so You must also have 
a little electrical background.” 

Interview 8 

Divisional 
Manager for 
the Java 
Division and 
Development 
Manager 

 

We do not have a separate 
development manager because we 
are one big development team with 
multiple clients. So what we do is 
point of sale retail software. So we do 
all the transaction processing in store 
like capturing a new customer, 
capturing their personal details etc., 
etc., creating the contract for either 
cash sales, cash sales for delivery or 

This position envisions product 
development and manages projects 
through completion; analyses, designs 
and develops software enhancements 
and new modules; manages development 
project from initial design through testing 
while providing strategic management 
direction. 

Essential Functions 
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like HP like term sales for 12, 24 
month deals for major retailers. That 
is essentially our core business. And 
so to do that we have developed a 
spoke solution which is essentially 
customised software and we sell that 
software… we do not sell the 
software we rent the software out. So 
what we sell essentially is our IP 
essentially. So we go to the client 
and say ah you are in the retail 
business, let us create a solution for 
you and this is the base from which 
you can work and we have 30 users 
IP built into it, we have made this 
thing bulletproof. You can’t do half a 
transaction, can’t guide a balance in 
your store, and so on and so on. So 
we have built all of that in, and all of 
that comes with years and years of 
experience and a very big body of 
software. Our body of software is 
over 2 million lines of code that we 
have built up over time. That in itself 
is a challenge, and that is where I 
think the graduates struggle the 
most. They come into this 
environment, with very little or no 
retail experience, the only experience 
they have is they’ve being in a shop 
and I’ve bought something. That is 
the extent of their experience. They 
don’t know about all of the 
infrastructure, that goes behind 
processing a transaction and making 
sure that the transaction is robust, 
and complete, and then generating 
xml from that, switching that to… 
because also sorry I forgot to 
mention our architecture is 
distributed, so a store can trade 
whether there is link or not, which is 
ideal for remote type of business, 
whether they are in the sticks of 
whatever. And if and when it comes 
up it will sees that ah, there were 20 
transactions since I have last saw 
you and we replicate that into the 
central environment, so and then 
from the central environment, they do 
the IR reporting and GL interfaces 
and all those kind of things of the 
ERP systems. So essentially the 
knowledge that graduates comes in 
with all has to be departed on that, so 
that they can understand the bigger 
picture, and that you can’t teach 
anyone at varsity I think. As far as I 
know and it is very specific to this 

Reasonable accommodations may be 
made to enable individuals with 
disabilities to perform the essential 
functions. 

 Exercises independent judgment and 
discretion in overall project 
management by prioritizing, planning 
and tracking project progress. 

 Designs, develops and modifies 
programs, including prototypes. 

 Researches product development 
options and provides analysis for 
product direction. 

 Consults with internal departments to 
identify customer needs and include 
into project objectives. Provides 
support regarding product 
development to internal departments. 

 Manages and directs four to five 
software developers. Evaluates 
employee performance, sets 
expectations and goals for 
department and individual staff 
members, recruits, disciplines and 
trains staff. 

 Creates related documentation 
(SHRM, 2018).  
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industry, you might get other 
industries that sell online and mobile 
devices and all that, which is a very 
different industry as to this one. This 
one… we are moving towards mobile 
technology as well, in the store, so 
that they guy can walk and around 
with a tablet and not sit behind the 
desk, the salesman can walk with the 
customer and scan the barcode and 
say ah that is the price, this is the 
promo, you know, that kind of stuff. 
But that still all ties into the same 
transaction engine that we built in the 
back office of the system. So, the 
skills there are really undetermined if 
you know what I mean. You can’t say 
you need to learn this and that at 
varsity to understand the stuff… 

Interview 9 

Managing 
director for a 
company 
called XXX.  

“In XXX actually we specialise in 
business intelligence, system 
development and web development. 
Currently my position is obviously 
managing obviously the company, I 
am the managing director. On the 
technical side I do business 
intelligence.” 

No definitions available as it is a generic 
definition having responsibilities related to 
industry requirements.  

Interview 10 

Business 
Analyst 

 

“My role basically is, I am the BA 
supervisor, here at XXX, I have about 
6 staff members underneath me right 
now, and two learners of which one 
is Thabo. So my role for him is to 
involve him in what we do… so 
requirements, requirements 
gathering, training, involving him in 
kick of sessions and JAD sessions, 
with developers and users. Make him 
comfortable with documentation that 
is basically what we are doing with 
him right now.” 

Definition of Business Analyst discussed 
in Interview 2 

 

Interview 11 

Project 
Manager 

 

“So, first of all, I'm from a technical 
world. I had been technical for about 
30 years, but 14 of the 30 have 
started to overcome and start project 
management. So, of course, where I 
worked, I handled technically and I 
started technically overseeing guys. 
Among other things, I have been at a 
senior level because I have more 
experience. So those guys started to 
grow up to say OK, that's what the 
business, the world wants out there, 
it's the type of business we do, and 
I've become technically transparent 
and no more detail. What means if 
Project Manager is all I need - is to 

An ICT project manager is involved with 
an information technology or 
communications project from the planning 
stages through to the implementation of a 
solution. The manager assigns tasks, 
develops a time line, and sets the budget 
for the project. Other responsibilities 
involve coordinating meetings between 
team members and monitoring their on-
going progress. This professional must 
ensure the team has resources available 
to complete tasks - which may include 
materials, outside services, or additional 
workers. 
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have an understanding of the 
technical. I do not have to do the 
configuration. I do not have to do the 
design and that. The fact that I come 
from industry and I have a technical 
qualification can I zoom in and look 
at any time. If there is an error, I can 
see an old guy but I'm not going to 
solve the problem. No longer at that 
level, because it is not my 
responsibility.” 

 

During the planning stage of a project, the 
manager develops the scope and goals 
for the team during each step in the 
process. Planning also includes the 
development of criteria or measurable 
data to determine the success of a 
project. Prior to encountering any 
obstacles, it's important to establish 
contingency plans with backup resources 
and accommodations for prospective 
delays. As a project proceeds, whether or 
not changes occur, it may affect other 
departments and coordinators, who must 
become apprised of new developments; 
communication is vital as steps are 
checked off. 

A project manager must resolve conflicts 
and obstacles to keep the project on 
track. During the implementation phase of 
a project, he or she must analyse the 
results against a defined set of criteria. It's 
then important to identify and correct 
weaknesses. 

Throughout the project, a manager must 
provide sponsors or upper management 
personnel with detailed reports of the 
project's progression that include budgets, 
milestones and analyses of 
implementation. Supervisors may require 
the project manager to make changes to 
the project based on reports, feedback, 
and updates (Study.com, 2018a).  

Interview 12 

Solutions 
Architect 

 

“So my initial role, I fulfil two roles… I 
fulfil a solutions architect role, and 
that entails a high level putting 
together lots of tools… bringing lots 
of tools together so that the 
information going from the one tool to 
another tool happens seamless, to 
get the most value out of that tools 
and that the bank at the end of the 
day benefit from the processes and 
procedures that we implement.  

From an Architecture role, I have a 
normal systems administrations role 
where I write automation on the 
mainframe, automating activities and 
actions so that I minimise the 
personal interference in funning the 
mainframes.” 

Solutions architects are in charge of 
creating, designing, and implementing 
arrangements within a business. They 
help to build new systems needed by the 
company and must be able to identify the 
business' current problems and future 
technological goals. They are also in 
charge of communicating with other 
departments to implement new plans and 
goals. Solutions architects can work in the 
fields of business development, business 
planning, mentoring, management, or 
quality assurance. In some cases, they 
are also recruited to teach and guide. 

This job requires a bachelor’s degree in 
computer science, information technology, 
or software engineering. Although 
experience is not always required, several 
years of network administration 
experience is beneficial. Solutions 
architects need to have high levels of 
concentration, creativity, and leadership, 
as well as good problem solving skills. 
They also need to have extensive 
knowledge of computers and software 
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(PayScale, 2018b).   

Interview 13 

Technical 
Manager 

 

“I am responsible for the technical, 
not only technical but we look after 
infrastructure and do the technical 
training of the technical staff. So we 
try to train them up within their 
consulting and training roles and yes, 
pretty much anything about the 
technical aspect. I do not think it is a 
title but where anything technical is 
needed that is where I come in.” 

 

Technical managers are integral to the 
overall development and success of their 
workplaces. These CIS managers create 
company software and ensure the safety 
of its networks. In addition to managing 
software and hardware installation and 
upgrades, technical managers create and 
maintain an organization's internal and 
external sites. 

Long hours and strict deadlines are 
common for technical managers. The U.S. 
Bureau of Labor Statistics (BLS) notes 
that flexibility and communication may 
also be needed as managers must work 
within strict budgets and may encounter 
unforeseen technical problems. Technical 
managers may have to communicate 
remotely or with remote employees, 
according to the BLS. 

 Technical managers may also be 
tasked with the following: 

 Provide support to users with 
computer or other technical difficulties 

 Hire and train staff or help make hiring 
decisions 

 Supervise information technology (IT) 
staff 

 Consider project proposals and 
evaluate feasibility 

 Generate ideas for improving 
technical products (Study.com, 
2018c). 

Interview 14 

System 
Administrator 

 

“My role is I am a system 
administrator and the role of the 
company is, it is a consulting 
company – so we provide IT 
services. IT solutions and consulting. 
The skills that is required for this role 
is that you have to know servers. 
How they work, how they operate. 
That is my role. You have to know 
how to assist clients and you have to 
know how to solve a problem which 
is troubleshooting.” 

 

The duties of a system administrator are 
wide-ranging, and vary widely from one 
organization to another. System 
administrators are usually charged with 
installing, supporting, and maintaining 
servers or other computer systems, and 
planning for and responding to service 
outages and other problems. Other duties 
may include scripting or light 
programming, project management for 
systems-related projects. 

 The system administrator is 
responsible for following things: 

 User administration (setup and 
maintaining account) 

 Maintaining system 

 Verify that peripherals are working 
properly 

 Quickly arrange repair for hardware in 
occasion of hardware failure 

 Monitor system performance 
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 Create file systems 

 Install software 

 Create a backup and recovery policy 

 Monitor network communication 

 Update system as soon as new 
version of OS and application 
software comes out 

 Implement the policies for the use of 
the computer system and network 

 Setup security policies for users. A 
system administrator must have a 
strong grasp of computer security 
(e.g. firewalls and intrusion detection 
systems) 

 Documentation in form of internal wiki 

 Password and identity management 
(NixCraft, 2018). 

Interview 15 

Delivery 
Manager 

 

Did not discuss individual role in 
company.  

 

A delivery manager guards the team’s 
time, to ensure continuous delivery is 
possible. Team time is precious time. 

The main responsibilities of this role are: 

 Deliver projects and products using 
the appropriate agile project 
management methodology, learning & 
iterating frequently 

 Work with the Product Manager to 
define the roadmap for any given 
product and translate this into user 
stories 

 Lead the collaborative, dynamic 
planning process – prioritising the 
work that needs to be done against 
the capacity and capability of the 
team 

 Matrix-managing a multidisciplinary 
team 

 Ensure all products are built to an 
appropriate level of quality for the 
stage (alpha/beta/production) 

 Actively participating in the Delivery 
Manager community, sharing and re-
applying skills and knowledge and 
bringing in best practice (Thomas, 
2015). 

Interview 16 

System 
Developer 

 

“XXX technologies are an IT 
consulting company, so we develop 
software and maintain it. So at XXX 
we use several technologies based 
on the project scope. We do not rely 
on a specific language. We check the 
project scope; we then check which 
languages and technologies we can 
use to solve the problem. “ 

Systems developers create, maintain and 
improve systems to meet particular needs 
with regard to building software 
components and supporting technical 
infrastructure; this infrastructure can 
include build, test and production 
environments. The role also requires 
writing diagnostic programs and designing 
and writing code in order to ensure 
efficiency, as well as making 
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 recommendations for future 
improvements where applicable. This role 
will usually specifically look at systems or 
in some cases; applications, but this 
normally depends on the type of 
organisation. 

The requirements of a systems developer 
largely mirror that of a software developer. 
So generally a bachelor’s degree, 
preferably in a computer/ technically 
based discipline, is required of system 
developers. It is also noted that systems 
developers must be able to implement 
soft skills as it is necessary that they can 
communicate successfully with those that 
cannot understand the technical side of 
things, and those that can (Thatcher, 
2016). 

Interview 17 

Training 
Coordinator 

 

Did not discuss roles as title is self-
explanatory. 

Training Coordinator responsibilities 
include communicating with managers to 
identify training needs and mapping out 
development plans for teams and 
individuals. Training Coordinators are 
responsible for managing, designing, 
developing, coordinating and conducting 
all training programs. Responsibilities 
might include: 

  Map out annual training plans for 
management, HR, customer support and 
more 

  Design and develop training programs 
(outsourced and/or in-house) 

  Select appropriate training methods or 
activities (e.g. simulations, mentoring, on-
the-job training, professional development 
classes) 

  Market available training to employees 
and provide necessary information about 
sessions 

  Conduct organization-wide training 
needs assessment and identify skills or 
knowledge gaps that need to be 
addressed 

  Use known education principles and 
stay up-to-date on new training methods 
and techniques 

  Design, prepare and order educational 
aids and materials 

  Assess instructional effectiveness and 
determine the impact of training on 
employee skills and KPIs 

  Gather feedback from trainers and 

https://resources.workable.com/instructional-designer-job-description
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trainees after each educational session 

  Partner with internal stakeholders and 
liaise with experts regarding instructional 
design 

  Maintain updated curriculum database 
and training records 

  Host train-the-trainer sessions for 
internal subject matter experts 

  Manage and maintain in-house training 
facilities and equipment 

  Research and recommend new training 
methods, like gamification (Workable, 
2018). 
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ADDENDUM 3.4 

 

Addendum 3.4 provides a summary of significant quotes as stated or explained by 

interviewees relevant to SFIA codes or additional codes identified during analysis. Against 

each quote, the role of each participant is also provided. These quotes are verbatim, 

therefore quotations and not translated.  
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Category Skill  Significant Quotes 

          

Strategy and architecture 

Information 
Strategy 

IT governance  
“Besigheids prosesse is belangrik, maar ek dink op ‘n hoer vlak… hang af van vlak waar jy werk.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Dus, besigheidkennis is krities? 

Ja, die prosesse” 

 (Manager: Planning Investment and Portfolio  Management) 

IT strategy and planning “Verantwoordelikheid rondom dit is enige projek beplanning implementering en finansiele beplanning 
business cases rondom projekte in IT demand planning finansiele beplanning vir die hele departement 
en wereldwyd word deur my gedoen”’ 

(Manager: Planning Investment and Portfolio  Management) 

 

“Ja ja, so progress reports, progress meetings, waar jy dan se, weekliks, twee weekliks, met die klient 
sit. Dit alles kommunikeer jy.”  

(Project Manager) 

Information management “So jy moet die proses leer met sy business rules en sy rolle wat dit dat impakteer maar dan van ‘n 
information kant af het jy dan inligting.”   

(Business Engineering and Analysis Manager) 

 

“jy gaan daaraan moet dink daarom jy benodig die kennis om aan daardie vrae te kan dink? 

Ja, en dit gaan vir my oor people, processes, technology en information”  

(Business Engineering and Analysis Manager) 
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“We give them information. This is the information the institution is going to use to make decisions to go 
forward. We provide them with the information that they need on a daily basis on which they make ad 
hoc decisions and also the information they need to make decisions for the long term”  

(Information Analyst) 

 

“We have to do that with research questions and looking at the environment, presenting our findings 
and recommending certain actions. But we do not decide to implement we just recommend.”  
(Information Analyst) 

Information security “Ja, ja, jou information security en jou… jy weet as web… of web-based goeters, begin cyber security 
‘n issue raak. So gewoonlik as dit by security kom, omdat dit nogals ‘n niche ding is op die oomblik” 
(Business Engineering and Analysis Manager) 

 

“So as daar ‘n krisis is op sekuriteit goeters dan trek jy jou sekuriteits hoed aan. Dan is dit patching en 
anti-virus en firewalls, en daardie klas van goeters”   

(Operational Specialist) 

 

“Ja, kennis van operating systems definitief, netwerke definitief, digitale stelsels soos jy gese het. 
Sjoe… sekuriteit goeters”  

(Operational Specialist) 

Information assurance “Our architecture is distributed, so a store can trade whether there is link or not, which is ideal for 
remote type of business, whether they are in the sticks of whatever. And if and when it comes up it will 
sees that ah, there were 20 transactions since I have last saw you and we replicate that into the central 
environment”   

(Divisional and Development Manager) 
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Analytics  “So what we do is we provide statistics to the institution.” 

“Only this, I also need to have skills in terms of institutional research. Sometimes we are given 
scenarios where we come up with research questions based on what the situation is, or what the 
problem is we need to research, on what is required at that time, so normally what we would do is we 
also collect data from stakeholders and also what we have at hand. My role is to provide information in 
all of this.” 

“The other skills is something I have to learn now for example we extract data, we don’t just extract 
data and give it to people, we make sure that we analyse the data. We also make sure that when we 
go there and we present the information we understand the data and understand what it means in 
order to advise management… so that kind of analysis skills of data and presentation thereof.” 

“The other skills is something I have to learn now for example we extract data, we don’t just extract 
data and give it to people, we make sure that we analyse the data. We also make sure that when we 
go there and we present the information we understand the data and understand what it means in 
order to advise management… so that kind of analysis skills of data and presentation thereof.”   

(Information Analyst) 

Information content 
publishing  

“This one… we are moving towards mobile technology as well, in the store, so that they guy can walk 
and around with a tablet and not sit behind the desk, the salesman can walk with the customer and 
scan the barcode and say ah that is the price, this is the promo, you know, that kind of stuff.” 

(Divisional and Development Manager) 

Advice and 
guidance 

Consultancy “So as daai ou vir jou sê het jy hieraan gedink of het jy daaraan gedink dan sê jy nee ek het nie 
daaraan gedink nie, dan gaan jy terug na die besigheid toe, jy vra jou vrae en jy update jou 
requirements document maar volgende keer gaan jy weet jy moet daai vrae vra.”  

(Business Engineering and Analysis Manager) 

 

“Expectations management is altyd ‘n baie baie groot vaardigheid. Veral as met kliente gewerk word. 
Soos moenie beloftes maak nie, om sensitief nee te kan se, en om professioneel op te tree is baie 
belangrik.” 

(Games Developer) 
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“The other skills is something I have to learn now for example we extract data, we don’t just extract 
data and give it to people, we make sure that we analyse the data. We also make sure that when we 
go there and we present the information we understand the data and understand what it means in 
order to advise management… so that kind of analysis skills of data and presentation thereof.” 

(Information Analyst) 

 

“To understand the customer and ask the customer what are your challenges in this company? What 
do you require? How can an outsourced company help your company, to better your processes?” 

(Director: Business Intelligence, System Development and Web Development) 

Technical specialism 
“Ek het alle basiese IT gedoen. Ek het baie basiese IT goed gedoen. Ek het gesorg dat die 
infrastruktuur wat op die myn self was onderhou was, ek het saam diensverskaffers gewrk wat ‘n diens 
lewer vir die myn , gesorg dat data ge-back-up word, mense gehelp met tegniese problem”  

(Manager: Planning Investment and Portfolio Management) 

 

“Jy weet dan die hardware kry of jy moet jou hardware voor die tyd gaan bestel, jy moet jou operating 
systems en al daai goed gaan opsit en dan kan die developers eers op ‘n test environment”  

(Business Engineering and Analysis Manager) 

 

“Nog ‘n ding wat baie groot by ons is, is skype for business. So hoe om daardie opstelling te doen. Hoe 
dit integreer met jou telefoonstelsels.” 

(Operational Specialist) 

 
“Wat beteken as Projekbestuurder is al wat ek nodig het – is om ‘n understanding te he van die 
tegnies. Ek hoef nie die konfigurasie te doen nie. Ek hoef nie die design en daai goed te doen nie. Die 
feit dat ek uit industrie uit kom en ek sit met ‘n tegniese kwalifikasie, kan ek enige tyd in zoom en gaan 
kyk. As daar ‘n fout is, kan ek saam met ‘n ou kyk maar ek gaa nie die probleem solve nie. Nie meer op 
daai vlak nie, want dit is nie my verantwoordelikheid nie.”  
(Project Manager) 
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Business strategy 
and planning 

Research Moet hierdie persoon ‘n sterk infrastruktuur tipe persoon wees, moet hy ‘n developer persoon wees, 
moet hy ‘n sterk navorsings tipe ou wees, sterk multimedia of gaming  

(Games Developer) 

 

“Korrek ja, jy moet kyk na business process redesign, jy moet kyk na reporting, jy moet kyk na jou 
goals, jou objectives, measurements… want jy weet nie regtig wat jou huidige measurements is nie, 
maar hulle wil dit improve, dan moet jy gaan research doen.” 

(Business Engineering and Analysis Manager) 

 

“Jy moet byvoorbeeld benchmarking gaan doen. Byvoorbeeld ons weet nie regtig hoe ons doen nie, of 
ons goed of sleg doen nie. Gaan kyk dan hoe ons huidiglik doen van “as-is” kant af, the current state, 
en dan gaan kyk jy wat die industrie daar buite doen. So jy moet van jou kant af daai research kan 
gaan doen en jy moet weet waar om jou benchmark inligting te kry. Jy moet altyd quantitative en 
qualitative measures kry. Quantitative is die ding wat sê ek moet van 3 na 1½ toe gaan. Qualitative is, 
ek het nie altyd die inligting wat om te doen wat ek wilhênie, so wat is die goed wat ek in plek kan sit, 
dat ek altyd die regte inligting het sodat ek my stappie kan doen van ‘n besigheid process kant af.” 
(Business Engineering and Analysis Manager) 

 

“On that point of view, as long as they have good fundamentals of maths and physics, the rest is just 
the ability to use and apply tools which has to be taught at university by doing projects and doing” 
research. (Director :Research and Development) 

 
“Yes we are doing our R&D and all that stuff, and we are coming up with this new… but the place 
where that is born is actually with the graduates because they are exposed it, we think they get 
exposed to it more so to the guys in the actual… where the cocks are turning all the time. You are busy 
and you only spend about 10%-15% of our time doing some research. We these guys are doing 
research for a living in varsity. So I would think especially when new graduates are coming in we want 
to know… so what new tech are you… so I am making sure they… 
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… so research is an important component and skill… 

… yes… I think the most valuable thing a graduate can bring into business is new tech, because they 
have just learned all this new stuff, and you come in and you say.. ahh so you are using Cobol, what 
about this…” 

(Divisional and Development Manager) 

IT management 
“…nie cost accounting maar corporate finance. Finance in die sin van time value of money, business 
evaluations, ROI. Ek bedoel glad nie finansiele state ens nie.”  

(Manager: Planning Investment and Portfolio  Management) 

 
“Change management is deel van dit. Dit is ‘n klein component maar van die belangrikste komponente. 
Want die sukses van ‘n projek hang af hoe jou changes ge-manage word.” 
(Project Manager) 

 
“…hier kom change management ook nou in… dan sê jy ja, ons kan dit doen, nou gaan ek kyk, in 
watter fasset van my projek sit ek? Want as ek hier op close out sit, en hy se nou vir my hoor hier ons 
wil hierdie hê… daar is nie ‘n kans nie. Ons gaan eers afteken, ons gaan eers aflewer, dan kom ons 
weer en dan begin ons weer die hele iterasie. Dan begin jy weer van voor af” 
(Project Manager) 

 
“Ek moet daarby inslot. M.a.w. binne in ons SLA het ons bv change management, availability 
management, release management, capacity management… so al hierdie goete moet ek dryf.” 
(Project Manager) 

 

“…to make sure that the quality output that we are pushing out are good before we get it out to our 
change management.” 

(Business Analyst) 

 

You know in the old days the operators would have had to respond by starting something, stopping 
something, adding space, adding environment, phoning somebody. I do what the operators would have 
done. I automate those, so it happens a whole lot quicker. 
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(Solutions Architect) 

Financial management 
“Verantwoordelikheid rondom dit is enige projek beplanning implementering en finansiele beplanning 
business cases rondom projekte in IT demand planning finansiele beplanning vir die hele departement 
en wereldwyd word deur my gedoen.”  

(Manager: Planning Investment and Portfolio  Management) 

 

“Dus ‘n baie sterk agtergrond van alles wat binne in IT gebeur is belangrik, om te verstaan wat dit is, 
hoe dit integreer, wat se funksie IT vir die besigheid is - so ‘n baie sterk besigheid agtergrond en da 
nook ‘n baie sterk projekbestuur agtergrond saam met dit asook ‘n baie sterk finansiele agtergrond. Dit 
vereis baie finansiele skills nodig”  
(Manager: Planning Investment and Portfolio  Management) 

 

“So if I am busy with something from finance for example, or salaries, that kind of skill you need to 
have… so yes it does help if you understand. Sometimes we have financial reports and then we have 
to read those statements like balance sheets and income statements. It could be assets. So we need to 
understand some of those basic skills.” 

(Information Analyst) 

 

“Business intelligence is all about… it is a combination of development, IT development and ERP 
systems. So basically you must understand the accounting side, how the accounting side works and 
obviously mix it with your technology skills, and development skills.”  

(Director: Business Intelligence, System Development and Web Development) 

Innovation “Selfs ‘n junior persoon wat uit varsity uit kom – hy moet daai idee van ek is hier want ek wil iets beter 
maak. Hoe gaan ek weet of ek iets beter maak? Ek moet weet waar is ek nou, waarheen wil ek gaan 
en hoekom wil ek daarheen gaan?”  

(Business Engineering and Analysis Manager) 

 

“…so dit is defnitief jy moet van baie weet, belangstel in baie goed wat dan vir jou die ability en 



203 

Category Skill  Significant Quotes 

capability gee om te gaan uitvind oor goed en verskillende dinge soos konsepte, frameworks… en al 
daardie goed bymekaar te bring en iets nuuts daarvan te maak. Jy moet ook baie innovative wees” 

(Business Engineering and Analysis Manager) 

 

“What is the most practical and pragmatic solution you can use. So that is a skill I am also personally 
learning right now to be able to say, in this time frame, yes this will be better, but be pragmatic about 
your choices.” 

(Software Developer) 

 

“Sjoe ja daar is sekere inisiatiewe wat jy moet neem. Om daai spesifieke antwoord te beantwoord… 
besigheid sal na jou toe kom en se dit is die behoefte wat ons het, hier gaan 50 mense sit, met soveel 
printers en met dit en dit en dit… dan moet jy maar die inisiatief kan neem en se right dit is wat (en 
ongelukkig kom dit weer in by ondervinding) maar inisiatief sou ek se definitief ja, om te kan se maar ek 
stel voor kom ons doen dit eerder so…” 

(Operational Specialist) 

 

“Now that is the kind of things I think varsity students should bring into the workplace. They tend not to. 
They tend to come here and say what you want me to do. They do not come and say hey, have you 
tried this new technology…” 

(Divisional and Development Manager) 

 

“That is the opportunity in my mind where they can be looking at what they are exposed to and think 
sherbet, I have these new ideas. Why don’t I go and try these new ideas.” 

(Divisional and Development Manager) 

 

“How to sell, how to sell ideas, because companies out there, they do not look at your solution or your 
system. They only look want solutions.”  

(Director: Business Intelligence, System Development and Web Development) 
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“So that is an opportunity to say... guys we can also do this for you. So I realised the gap because we 
are out there to see what is happening, not to focus on what you do but there are other opportunities… 
say by the way… this is what we can offer…” 

(Director: Business Intelligence, System Development and Web Development) 

 

“The skills that I need are also the skills that I mentioned before, to help people that are self-starters. 
To be able to take initiative, to have an enquiring mind, to be a person who doesn’t give up very easily.”  

(Delivery Manager) 

Business process 
improvement 

“Ons het gekyk na prosesse, process continuous improvement van ‘n proses kant af en ons het basies 
KAIZEN as ‘n framework gebruik om KAIZEN events te run om die changes wat nodig is in die proses 
te kan hanteer of identifiseer.”  

(Business Engineering and Analysis Manager) 

 

“Soos jou stelsel doen huidliglik hierdie dinge, wat moet hy volgende doen, hierdie inligting is nou 
manual maar jou change solution sê dit moet meer gestruktureerde inligting wees. Die inligting was 
dalk in ‘n dokument maar nou moet dit in ‘n stelsel – in ‘n database - ingaan want jy moet op die einde 
van die dag reporting uit dit uit kry. So jy moet weet hoe jy van A tot B gaan kom. Om van A tot B te 
kom moet jy weet waar was jy. M.a.w. die current state en die future state. Baie mense praat ook van 
“to-be”, maar “to-be” is ‘n snaakse konsep want jy het nie regtig ‘n A tot B nie, jy het gewoonlik stappies 
tussen in om tot by ‘n bestemming uit te kom maar op daardie stadium is daar dan weer ‘n nuwe 
bestemming.”  

(Business Engineering and Analysis Manager) 

 

“Jy moet kyk na business process redesign, jy moet kyk na reporting, jy moet kyk na jou goals, jou 
objectives, measurements… want jy weet nie regtig wat jou huidige measurements is nie, maar hulle 
wil dit improve, dan moet jy gaan research doen. Jy moet byvoorbeeld benchmarking gaan doen.” 
(Business Engineering and Analysis Manager) 

 

“Quantitative is die ding wat sê ek moet van 3 na 1½ toe gaan. Qualitative is, ek het nie altyd die 
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inligting wat om te doen wat ek wilhênie, so wat is die goed wat ek in plek kan sit, dat ek altyd die regte 
inligting het sodat ek my stappie kan doen van ‘n besigheid process kant af. So as ek nie die inligting of 
die regte inligting het wat ek nodig het om my job te doen nie, of al die inligting nodig het om my werk 
te doen van ‘n besigheids kant af - dan beteken dit iemand het dit nie vir my gegee nie, of iemand weet 
nie hulle het dit nie vir my gegee nie. En dit is waar die process redesign inkom. Jy moet kyk na die 
process, jy moet kyk na jou information, jou systems, jy moet kyk na jou dokumentasie”  

(Business Engineering and Analysis Manager) 

 

“Maak nie saak in watter tipe besigheid jy is nie, van ‘n BA kant af dink ek dit is belangrik om te 
verstaan wat die proses is van ‘n ERP system.”  

(Business Engineering and Analysis Manager) 

 

“So jy moet weet wat is die proses van dit waaraan jy werk – die business process, jy moet weet wat is 
die rolle – die mense wat daai werk doen van die besigheid kant af. Jy moet weet wat is die systems 
wat huidiglik gebruik word… dit is weer daai current state en future state… jy moet weet wat is dit 
huidiglik wat die mense gebruik en wat is die toekomstige… en jou technologies is nie net die system 
nie, dit is jou system, jou hardware, netwerke, al daardie goeters.” 

(Business Engineering and Analysis Manager) 

 

 
“En in ons geval waar ons waar ons dienste namens ‘n firma bestuur, moet ek my klient, daardie firma 
ek moet sy prosesse verstaan. Want ek moet sy prosesse komplimenteer” 
(Project Manager) 

 

“ do what the operators would have done. I automate those, so it happens a whole lot quicker.”  

(Solutions Architect) 

 

“How to deal with business systems for instance, how to resolve business problems. Because business 
problems are very complex” 
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(Delivery Manager) 

Enterprise and business 
architecture 

“Jy moet weet wat is die belangrike komponente van business planning. jy hoef nie noodwendig dit te 
doen nie maar jy moet bewustheid hê”  

(Manager: Planning Investment and Portfolio  Management) 

 
“Mens moet verstaan wat jou rol as funksie maar spesifiek IT funksie in mpy as geheel is” 

 (Manager: Planning Investment and Portfolio  Management) 

 

“Sorry I forgot to mention our architecture is distributed, so a store can trade whether there is link or 
not, which is ideal for remote type of business, whether they are in the sticks of whatever.”  

(Divisional and Development Manager) 

 

“I am responsible for the technical, not only technical but we look after infrastructure and do the 
technical training of the technical staff.”  

(Technical Manager) 

 

I do quite a lot of architecture, because I am TOGAF certified. 

(Delivery Manager) 

 

“You have to understand how applications fit into the whole architecture before you can actually do the 
design of the network because look at the latency you have to look at quite a lot of things before 
actually things can run on your network. So out of that I have to do everything. I have to do 
architecture, I actually was convinced by an old mentor of mine that I have to learn the whole Zachman 
as well even though it was confusing the hell out of me – and from then we ended up developing – not 
following the whole of TOGAF not following Zachman, not following any other architecture – taking all 
of these architectures and make sure that it works for us.” 

(Delivery Manager) 
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Business risk 
management 

“Dit gaan ook baie dieper in want risiko is ook een van die areas wat aangespreek word.”  
(Project Manager) 

 
“Ja, en enige ou op die span kan ‘n risiko identifiseer. Ek bestuur die risiko”  
(Project Manager) 

Technical 
strategy and 

planning 

Emerging technology 
monitoring 

“Ja, en dit gaan vir my oor people, processes, technology en information. So jy moet holistically oor al 4 
daardie goed kennis hê.”  

(Business Engineering and Analysis Manager) 

 

“jy moet weet wat is dit huidiglik wat die mense gebruik en wat is die toekomstige… en jou technologies 
is nie net die system nie, dit is jou system, jou hardware, netwerke, al daardie goeters. Dit is jou 
technology kant.”  

(Business Engineering and Analysis Manager) 

 

“…come and say hey, have you tried this new technology…” 

(Divisional and Development Manager) 

 

“I think the most valuable thing a graduate can bring into business is new tech, because they have just 
learned all this new stuff” 

(Divisional and Development Manager) 

 
“Binne in bestaande produkte is daar ook dalk ‘n patch wees wat uitkom, want die bestaande 
sagteware val om, Dit is deel van patch management dan het jy release management, m.a.w daar is ‘n 
nuwe release wat a.g.v hierdie “bug” wat hulle gehad het, patch hulle nou net dit, maar hulle is besig 
om ‘n nuwe release te skryf.” 
(Project Manager) 

Continuity management 
“So besigheids kennis is krities? 

Ja, die prosesse! En in ons geval waar ons waar ons dienste namens ‘n firma bestuur, moet ek my 
klient, daardie firma ek moet sy prosesse verstaan. Want ek moet sy prosesse komplimenteer. Dit wat 
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ek spesifiek in die IM, IT omgewing kry jy die ITIL. Dit is die IT library. Hulle pas ITIL toe, wat beteken 
ek het change management, ek het capacity management, ek het release management, ek het… so al 
daardie fasette in ITIL leef en dryf ek.”   
(Project Manager) 

Network planning “Daar is bitter min werke waar jy fisies gaan sit en jou binere getalle uitwerk. Ja netwerke is toevallig 
een van die waar jy dit regtig gaan doen.”  

(Operational Specialist) 

 
“Verstaan hoe die netwerke integreer met van ons stelsels en hoekom dit belangrik is om dit op ‘n 
sekere manier te bou, maar nie net te bou nie” 

(Manager: Planning Investment and Portfolio  Management) 

 

“Ja, nie net netwerke, netwerk availability… jy moet half van ‘n requirements kant af kan sê OK ons het 
huidiglik 1000 mense wat hierdie stelsel gebruik, as ons hierdie requirements gaan uitrol gaan daar ‘n 
ekstra 500 mense opwees. So van die availability kant af en die capacity kant af moet jy sê daar gaan 
nou nog 500 mense hierdie stelsel gebruik sodat die technical ouens van ‘n netwerk kant af en van ‘n 
hardware kant af.” 

(Business Engineering and Analysis Manager) 

 
“As jy iets ekstra insit of ‘n tyd verander dan skuif hy alles aan. Maar as jy weet hoekom hy dit doen en 
waarom dit gebeur dan maak dit vir jou sin… so as jy dit nie manually kan doen nie en die system doen 
dit van dag een af vir jou outomaties gaan jy dit nooit bevraagteken nie. Jy weet nie regtig hoekom dit 
gebeur nie, dit gebeur net en jy aanvaar dit net. Dit is dieselfde beginsel as dit kom by binary codes 0e 
en 1e, IP adresse en sulke tipe goed. Die konsep van data gaan deur ‘n kabel na ‘n ander plek toe, is 
nie noodwendig genoeg om te weet nie. Jy moet amper… jy moet weet erens is daar ‘n router, en 
daardie router, route die inligting, en daar is packets of inligting.”  

(Manager: Planning Investment and Portfolio  Management) 

 

“When I came here I had to look at hardware because I was doing networks and also (before I 
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advanced in networking”  

(Information Analyst) 

 

“Ons spot altyd en se “we only change hats”. So as daar ‘n krisis is op sekuriteit goeters dan trek jy jou 
sekuriteits hoed aan. Dan is dit patching en anti-virus en firewalls, en daardie klas van goeters. Die 
ander kant is weer as dit by geboue is of daar nuwe geboue of kantore is dan sal hulle ons uit kry om te 
se kom help met bv. waar gaan hulle network kabels insit, waar gaan hulle switches in sit, hoeveel het 
julle nodig, hoeveel access punte het julle nodig? Daardie klas van goeters. Spesifiek by my is dit baie 
breed so… die skillset sal ek se is netwerke definitief, sekuriteit agtergrond, firewalls, antivirus… ek wil 
amper se sekuriteit op die stadium speel vir ons ‘n baie groot rol. Jy weet self van al die hackings en al 
die goeters daar buite…” 

(Operational Specialist) 

 

“o daardie agterkant opstelling, en al daai integrasie en kennis is die tipe skillset waarna ‘n mens sal 
kyk, maar dit begin alles op ‘n... ek sal se netwerke speel ’n baie groot rol en al die tipe goed kom terug 
na jou netwerkleier toe.” 

(Operational Specialist) 

 

“Ja om te verstaan hoe werk IP adresse bv want jy gebruik dit orals en die basiese konsep van 
netwerke en hoe goeters met mekaar kommunikeer al is het dit verskillende platforms. Want nou skielik 
raak jou telefoon geintegreer met jou desktop met jou selfoon bv. en hoe al daardie protocol en goeters 
werk. Ja… dit is moeilik.”  

(Operational Specialist) 

 

“WAN’s by ons speel ook ‘n groot rol want ons is nie net ‘n site hierso nie so jy moet weet hoe werk jou 
WAN verbindings na jou buite wereld toe.” 

(Operational Specialist) 

“Hardware, how to put it on, how to fix it, if it breaks, how to install. What is the difference between the 
specification hardware wise, software wise? Once you got that you can go one step up and say you 
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need to understand networks and security. You need obviously what it entails if someone breaks in 
onto your systems those types of things OK; those are very basic things you need to know.” 

(Technical Manager) 

 

“So part of light current is networking, and they then will come here into xxx and learn about 
networking, how the network is run, base stations, GSM and all of that. So what a pity is, is that they 
study for three years and they come out of that and I think maybe just a month of their studies they 
have actually spend on the network and they come here and they know absolutely nothing.” 

(Training Coordinator) 

 

“So basically the construction of a network such as MTN or Vodacom is based on GSM BTS, WCDMA 
and LTE. So those are the basic network structure. So for them just to be able to understand the basic 
network structure and to make a phone call to another phone call and what happens in the middle, 
that’s seriously so basic and for our light current students to at least – like a said networking is just a 
small part of what light current does and what they are capable of doing.”  

(Training Coordinator) 

Solution architecture “Like… let me give you an example. Let’s say if you want to create something on one of our systems, 
on the front end system, like the CRM for instance, if a user wants to create a new merchant on the 
CRM system, it also needs to be created on our financial switch and on our backend.”  

(Business Analyst) 

 

“to get the most value out of that tools and that the bank at the end of the day benefit from the 
processes and procedures that we implement.”  

(Solutions Architect) 

 

“I have a normal systems administrations role where I write automation on the mainframe, automating 
activities and actions so that I minimise the personal interference in funning the mainframes.” 

(Solutions Architect) 
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“I do what the operators would have done. I automate those, so it happens a whole lot quicker.”  

(Solutions Architect) 

 

“You have to understand how applications fit into the whole architecture before you can actually do the 
design of the network because look at the latency you have to look at quite a lot of things before 
actually things can run on your network.” 

(Delivery Manager) 

Data management 
“Ja om ‘n ry vol data te maak is niks, maar die verstaan wat ‘n ry is en hoe die datastrukture werk is 
belangrik”  

(Manager: Planning Investment and Portfolio  Management) 

 

“Currently I am doing a course with the institutional research foundation which includes statistics, 
designing research, data management, learning outcomes etc. I am busy with it because what I am 
doing requires those skills, and I have to enhance my skills.”  

(Information Analyst) 

 

“So when a system is already developed, there is a lack of data management, advanced system and 
reporting integration.”  

(Director: Business Intelligence, System Development and Web Development) 

 

“Like I said that is not really our expertise, but with the data on the cell phone side it is like the basic IP 
structure. So what is IP and how does one piece of data flow on an IP to another email or…” 

(Training Coordinator) 

 

“So xxx has phone calls and data – so what is involved in that?”  

(Training Coordinator) 
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Methods and tools “Jy weet daar is tools daar buite maar dit hang af van besigheid tot besigheid watter requirement 
documentation tools hulle gebruik.”  

(Business Engineering and Analysis Manager) 

 

“Case tools soos Aris of so iets, maar daar is deesdae so baie open source tools daar buite. So gaan 
soek iets daar buite wat jy die mense kan oplei in hulle projekte met ‘n spesifieke case tool – nie Visio 
nie, want Visio is nie ‘n modelling tool nie. Visio is ‘n ding waarmee jy prentjies teken.” 

(Business Engineering and Analysis Manager) 

 

“Dit is nie regtig ‘n ding wat ‘n databasis het, wat vir jou Object orientation leer as dit kom by modelling 
nie. So dit is meer iets soos… daar is ‘n hele paar open source tools wat jy kan gebruik.”  

(Business Engineering and Analysis Manager) 

 

“Selfs jou technology goeters soos jou network, jy weet daai diagrammetjies en goed wat die outjies 
trek moet hulle eintlik kan doen in ‘n modelling tool, ‘n proper modelling tool wat object orientated is en 
so aan. Selfs jou application architecture – die verskillende environmets, jou testing, development, 
training, production – selfs daai goed moet hulle, ek dink dit is ‘n prerequisite vir almal.” 

(Business Engineering and Analysis Manager) 

 

“Want op die einde van die dag moet jy al die goed by mekaar sit. So almal weet as almal hulle hulle 
goed gaan modelleer in ‘n tool, dan maak dit net vir jou soveel makliker om te connect the dots. Jy kan 
dan sê hierdie ou, of hierdie stelsel support hierdie business processes wat dan hierdie business 
objectives and strategy drive.”  

(Business Engineering and Analysis Manager) 

 

“You need methodology to be able to analyse things, to follow process, and to think.”  

(Director :Research and Development) 
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“He has to understand the system, the system design; the system overview… all those things… 
methodology how you have to do the development… the rest is your tools.”  

(Director :Research and Development) 

 

“There are two skills they must know. Maths and physical science. These skills are also vital to the 
mentor. Without these they can’t do anything, and the ability to learn your stuff, because within 
engineering every 5 – 10 years you have to change your toolset completely.”  

(Director: Research and Development) 

 

“At the same time it is not that that but they do not have the ability, because they were not taught the 
methodology and how it work.” 

(Director: Research and Development) 

 
“If you have to have list the skills you require from them, what would it be? 

Maths, physics, common sense and methodology, and they can learn the languages because every 
single project what we are doing here”  

(Director: Research and Development) 

 

“Now we have to redesign the whole platform, just because some of the tools we use…” 

(Director: Research and Development) 

 

“Ek sou nie so sê want die tool sal bv. vir my se daar is soveel masjiene wat hierdie virus het. Ek hoef 
nie te gaan fancy queries skryf en daardie klas van goed om dit uit te trek nie en as ek so iets wil doen 
dan het ek mense wat weet en spesialiseer.”  
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(Operational Specialist) 

 

“There are lots of newer kind of tools that we implementing now. Like Vaadin, is a Java toolset that 
replaces the need for Java scripting and for… because right now we write the code in Java, the code 
and methods and whatever, then because your webpages got jsp’s in it, you got all your business rules 
in there, then when you type what is supposed to be a number, and you type abc, that should say, this 
is supposed to be numeric.  

(Divisional and Development Manager) 

 
 
“Dit wat ek spesifiek in die IM, IT omgewing kry jy die ITIL. Dit is die IT library. Hulle pas ITIL toe, wat 
beteken ek het change management, ek het capacity management, ek het release management, ek 
het… so al daardie fasette in ITIL leef en dryf ek.” 
(Project Manager) 

 

“I fulfil a solutions architect role, and that entails a high level putting together lots of tools… bringing lots 
of tools together so that the information going from the one tool to another tool happens seamless, to 
get the most value out of that tools and that the bank at the end of the day benefit from the processes 
and procedures that we implement.”  

(Solutions Architect) 

 

“So for solutions architecture, you need to know a lot about a lot of tools”  

(Solutions Architect) 

 

“We follow the ITIL methodology. The IT infrastructure library – there is lots you can go and read about 
that... Not so much the ISO 2000 methodology. We use the ITIL methodology on how we glue things 
and it is the language that we speak as well.” 

(Solutions Architect) 

“So… you need to understand how coding works, how to do the best things and finding the right coding 
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tool, for the job” 

(Solutions Architect) 

Change and transformation 

Business change 
implementation 

Portfolio management  
“Verantwoordelikheid rondom dit is enige projek beplanning implementering en finansiele beplanning 
business cases rondom projekte in IT demand planning finansiele beplanning vir die hele departement 
en wereldwyd word deur my gedoen. 
 
Wat se vaardighede word daarvoor benodig?  
Bly in IT omgewing dus nie generesiese portefiliue bestuur nie maar spesifiek binne in IT” 
(Manager: Planning Investment and Portfolio  Management) 

 
“Nee jy sal gesertifiseer moet word as jy spesifiek ‘n projekbestuurder wil wees. Op my vlak wat meer 
prtefiliue bestuur is saam met die finansiele bestuur… nee, dan is dit nie ‘n verwagting dat jy 
gesertifiseer moet wees nie.” 
(Manager: Planning Investment and Portfolio  Management) 

 
“… because remember some of the guys do a lot of BI reporting and things” 

(Business Analyst) 

Programme management  “So my role for him is to involve him in what we do… so requirements, requirements gathering, training, 
involving him in kick of sessions and JAD sessions, with developers and users. Make him comfortable 
with documentation that is basically what we are doing with him right now.”  

(Business Analyst) 

 

“Like… let me give you an example. Let’s say if you want to create something on one of our systems, 
on the front end system, like the CRM for instance, if a user wants to create a new merchant on the 
CRM system, it also needs to be created on our financial switch and on our backend.”  

(Business Analyst) 

 
“Because remember your documents, especially something like your BRS will be seen, by the user, be 
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seen by management, by the developers. Everyone is going to see it. So it has to be good.”  

(Business Analyst) 

Project management  
“Verantwoordelikheid rondom dit is enige projek beplanning implementering en finansiele beplanning 
business cases rondom projekte in IT demand planning finansiele beplanning”  

(Manager: Planning Investment and Portfolio  Management) 

 

“so ‘n baie sterk besigheid agtergrond en da nook ‘n baie sterk projekbestuur agtergrond saam met dit 
asook ‘n baie sterk finansiele agtergrond. Dit vereis baie finansiele skills nodig”  

(Manager: Planning Investment and Portfolio  Management) 

 

“Die realiteit is dat Projekbestuur is deel van meeste organisasies en meeste tersiere instansies dink ek 
bied dit aan, so ek dink dit is belangrike skill set om te he want jy is constant besig met projekte” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Dit moet spesifiek rondom IT wees. Die metodologie of raamwerk wat binne in Projekbestuur 
beskikbaar is, is goed genoeg om basiese projekbestuur meet e doen, maar as mens gaan kyk na 
PMBOK is ‘n standard raamwerk wat in die mynomgewing of eintlik in ons maatskappy gebruik word en 
dit is voldoende vir standard projekbestuur of generiese projekbestuur.  
As mens na ‘n metodologie soos PRINCE2 gaan kyk dit is eintlik spesifiek geskoei rondom IT tipe 
projekte en projek implementering en dan kry mens verskeie ander metodologie wat SAPSAS en 
Microsoft framework en en en… en ‘n systems development life cycle. So al hierdie komponente speel 
‘n rol en bou binne in die projekbestuur omgewing en portefiliue bestuur omgewing in. So nee ek dink 
nie as jy ‘n generiese projekbestuurder is gaan jy sommer ‘n goeie IT projekbestuuerder wees nie.” 
(Manager: Planning Investment and Portfolio  Management) 

 
 
“Dus ‘n baie sterk agtergrond van alles wat binne in IT gebeur is belangrik, om te verstaan wat dit is, 
hoe dit integreer, wat se funksie IT vir die besigheid is - so ‘n baie sterk besigheid agtergrond en da 
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nook ‘n baie sterk projekbestuur agtergrond saam met dit asook ‘n baie sterk finansiele agtergrond” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Onthou die BA en projekbestuurder moet baie nou saamwerk. As jy nie ‘n projektbestuurder is op klein 
projekte dan is jy ook die projekbestuurder. So jy manage ook dan die implementasie van die projek. 
Gewoonlik. So dit is ook hoekom projekbestuur fundamental knowledge ook nodig is.”  

(Business Engineering and Analysis Manager) 

 
 

“Dit is nodig om die basiese agtergrond te he. As jy byvoorbeeld… as ek projekbestuur kan gebruik as 
voorbeeld, as jy die tools wat jy huidiglik gebruik as projekbestuurder om jou scheduling te doen 
byvoorbeeld jou Gant charts, daai stelsel doen dit outomaties vir jou” 

(Business Engineering and Analysis Manager) 

 
“Hy gaan agterkom iets werk nie, en omdat ek ‘n Projekbestuurder is, het ek ‘n skedule. So hy moet, 
teen tyd goed lewer. As dit nie in tyd is nie dan sê hy – OK maar wat is fout. Dan gaan hy sê ek het ‘n 
probleem. As hy mature genoeg is, so as hy bietjie ouer geword het in die omgewing, en hy kom in ‘n 
probleem in, gaan hy vinniger na my toe kom as Projekbestuurder en se ek het ‘n probleem. Ek gaan 
dan op die ou einde van die dag sê – OK kom ons kyk na die probleem, en ek moet identifiseer… en 
dit is waar die softskill inkom as ‘n projekbestuurder, los ek hom en gee vir hom meer tyd, of maak ek 
‘n call en kry addisionele hulp in om hom te help want ek moet teen tyd lewer. So dit is my as 
projekbestuurder funksie om daardie call te maak. En dit is ‘n soft skill.” 
(Project Manager) 

 
 
“Wanneer en wat jy gedoen het om jou tydstate in te vul, daai goete kom terug na my toe. Hy moet 
hom net invul. Ek sal die bestuur agter dit hanteer. Dit is een van die fasette.” 
(Project Manager) 

 
 
“Ja, ja… m.a.w. as jy gaan kyk hy moet weet van die fases – van die 5 fases wat bestaan. Hy kan 
verstaan as ons in die excecution phase is, kan hy nie se nee, ons moet gaan beplan nie. Ons is verby 
daardie punt. Of… ons sit nou in die beplannings fase, en hy spring weg en hy begin goed te configure, 
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nee, ons is nog in die beplannings fase – jy vat nie aan toerusting nie. Ek wil die detail weet in die 
beplannings fase – hoe jy dit gaan doen. So as ons daar kom, baie keer wat hulle doen is, jy vra hom 
en dan sê hy… mmmm ja dit gaan my so ‘n week vat. Dan kom ons op daardie punt en dan sê ek vir 
hom jy het ‘n week, dan sê hy vir my ek kan nie die goed in ‘n week doen nie ek het ‘n maand nodig. 
So toe ons die beplanning gedoen het, was sy ore nie daar gewees nie.” 
(Project Manager) 

 
 
“hier kom change management ook nou in… dan sê jy ja, ons kan dit doen, nou gaan ek kyk, in watter 
fasset van my projek sit ek? Want as ek hier op close out sit, en hy se nou vir my hoor hier ons wil 
hierdie hê… daar is nie ‘n kans nie. Ons gaan eers afteken, ons gaan eers aflewer, dan kom ons weer 
en dan begin ons weer die hele iterasie. Dan begin jy weer van voor af”  
(Project Manager) 

 
 
“as jy as projekbestuurder genoegsaam weet, dan weet jy binne kommunikasie het ek in elkgeval – ons 
noem dit ‘n communication managagement plan.”  
(Project Manager) 

 
 
“Maar dit is buite scope. Dit veroorsaak dat jy laat is. Dan vra ek vir hom hoor hier, hoekom is jy laat? 
Dan sal hy sê maar ek moes dit gedoen het. Nee… so dit is alles deel van die projekbestuurder…Dit 
gaan ook baie dieper in want risiko is ook een van die areas wat aangespreek word.”  
(Project Manager) 

 
 
“Ja, en enige ou op die span kan ‘n risiko identifiseer. Ek bestuur die risiko.”  
(Project Manager) 

 
 
“binne in ons SLA het ons bv change management, availability management, release management, 
capacity management… so al hierdie goete moet ek dryf” 
(Project Manager) 

 

“I look at programmers; I look at Business Analysts… I look at so many things – project management 
and… I am everywhere…” 
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(Delivery Manager) 

Portfolio, programme and 
project support  

“Bly in IT omgewing dus nie generesiese portefiliue bestuur nie maar spesifiek binne in IT”  

(Manager: Planning Investment and Portfolio  Management) 

 
“Dus ‘n baie sterk agtergrond van alles wat binne in IT gebeur is belangrik, om te verstaan wat dit is, 
hoe dit integreer, wat se funksie IT vir die besigheid is - so ‘n baie sterk besigheid agtergrond en da 
nook ‘n baie sterk projekbestuur agtergrond saam met dit asook ‘n baie sterk finansiele agtergrond.” 

(Manager: Planning Investment and Portfolio  Management) 

 
“Ja ja, so progress reports, progress meetings, waar jy dan se, weekliks, twee weekliks, met die klient 
sit. Dit alles kommunikeer jy.” 
(Project Manager) 

 

“Yes, yes, because you have to be able to explain, concisely and articulate in your document and say 
this is exactly what needs to be done.”  

(Business Analyst) 

Business change 
management 

Business analysis  
“Dus ‘n baie sterk agtergrond van alles wat binne in IT gebeur is belangrik, om te verstaan wat dit is, 
hoe dit integreer, wat se funksie IT vir die besigheid is - so ‘n baie sterk besigheid agtergrond”  

(Manager: Planning Investment and Portfolio  Management) 

 
“Besignheis prosesse is belangrik, maar ek dink op ‘n hoer vlak… hang af van vlak waar jy werk.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Ons het gekyk na prosesse, process continuous improvement van ‘n proses kant af en ons het basies 
KAIZEN as ‘n framework gebruik om KAIZEN events te run om die changes wat nodig is in die proses 
te kan hanteer of identifiseer. Ons het dan dokumentasie gedoen wat daaruit kom – om te sê wat is die 
change wat moet plaasvind om die nuwe design en solution te implimenteer.”  
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(Business Engineering and Analysis Manager) 

 

“Die eerste ding wat ons doen is om te kyk na die “as-is” confirmation van die proses so ons moes 
seker maak almal is op dieselfde vlak want dit is gewoonlik cross-functional teams.”  

(Business Engineering and Analysis Manager) 

 

“Jou huidige current proses. Soos mense dit nou doen. Dit kan die verkeerdste proses ooit wees, maar 
jy moet eers weet waar jy is sodat jy kan vorentoe gaan. Sodat as jy ‘n nuwe design het jy moet weet 
wat is die change wat moet plaasvind. Soos jou stelsel doen huidliglik hierdie dinge, wat moet hy 
volgende doen, hierdie inligting is nou manual maar jou change solution sê dit moet meer 
gestruktureerde inligting wees. Die inligting was dalk in ‘n dokument maar nou moet dit in ‘n stelsel – in 
‘n database - ingaan want jy moet op die einde van die dag reporting uit dit uit kry. So jy moet weet hoe 
jy van A tot B gaan kom. Om van A tot B te kom moet jy weet waar was jy. M.a.w. die current state en 
die future state. Baie mense praat ook van “to-be”, maar “to-be” is ‘n snaakse konsep want jy het nie 
regtig ‘n A tot B nie, jy het gewoonlik stappies tussen in om tot by ‘n bestemming uit te kom maar op 
daardie stadium is daar dan weer ‘n nuwe bestemming.” 

(Business Engineering and Analysis Manager) 

 

“Korrek ja, jy moet kyk na business process redesign, jy moet kyk na reporting, jy moet kyk na jou 
goals, jou objectives, and measurements… want jy weet nie regtig wat jou huidige measurements is 
nie, maar hulle wil dit improve, dan moet jy gaan research doen. Jy moet byvoorbeeld benchmarking 
gaan doen. Byvoorbeeld ons weet nie regtig hoe ons doen nie, of ons goed of sleg doen nie.”  

(Business Engineering and Analysis Manager) 

 

“Maak nie saak in watter tipe besigheid jy is nie, van ‘n BA kant af dink ek dit is belangrik om te 
verstaan wat die proses is van ‘n ERP system. Wat die proses is van Finance, wat die proses is van 
CRM. Hoekom ek so sê is die proses meer is… elke ERP of CRM system het sy eie nuances, sy eie 
dokumentasie wat saam met dit kom om proses inligting te gee, maar die high level bly dieselfde. 
Presies dieselfde. As jy finance doen in daai besigheid vs. daai besigheid is dit presies dieselfde. CRM 
op ‘n high level is presies dieselfde, maak nie saak na wat se company toe jy gaan nie, dit is net die 
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detail wat verskil, en daai inligting gaan jy net weet as jy na die besigheid toe gaan of as jy werk in die 
besigheid. Sodat jy weet hoe hulle dit “ge-configure” en “ge-implement” het vir daardie besigheid” 

(Business Engineering and Analysis Manager) 

 

“Korrek ja, dit is net die detail onder dit wat gaan verskil. Dit is waar die besighede verskillend is. So as 
ek in ‘n manufacturing besigheid is en ek is hulle BA interview vir manufacturing, ag in my besigheid 
wat manufacturing besigheid is, dan sale ek vir hom vra wat is materials management, weet jy wat is 
die proses daarvoor?”  

(Business Engineering and Analysis Manager) 

 

“Ja, en dit gaan vir my oor people, processes, technology en information. So jy moet holistically oor al 4 
daardie goed kennis sê. So jy moet weet wat is die proses van dit waaraan jy werk – die business 
process, jy moet weet wat is die rolle – die mense wat daai werk doen van die besigheid kant af.” 
(Business Engineering and Analysis Manager) 

 

“Jy kyk altyd na business benefits. So jy moet… om terug te kom na quantitative en qualitative benefits. 
Want jy gaan nie iets doen, as dit nie iets beter maak nie, dit is altyd die oogpunt wat enige iemand 
moet kan verstaan. Selfs ‘n junior persoon wat uit varsity uit kom – hy moet daai idee van ek is hier 
want ek wil iets beter maak. Hoe gaan ek weet of ek iets beter maak? Ek moet weet waar is ek nou, 
waarheen wil ek gaan en hoekom wil ek daarheen gaan? Dan moet jy weet wat is byvoorbeeld jou 
besigheid se objectives en jou projek se objectives en hoe gaan ek meet aan die einde van die dag dat 
ek actually daar arrive het? Wat is jou success criterias? So al daai inligting moet hulle weet, sodat 
hulle kan die projek van die regte basics af kan begin.”  

(Business Engineering and Analysis Manager) 

 

“Jy moet weet wat om te vra, maar dis ook hoekom ek dink dit is belangrik dat ‘n persoon weet wat is 
basic coding, object oriented coding. Want as jy jou besigheids reels op so ‘n manier uit figure en gaan 
uit pluis, dan maak dit vir ander mense in IT makliker om te verstaan.”  

(Business Engineering and Analysis Manager) 
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“Jy weet dan die hardware kry of jy moet jou hardware voor die tyd gaan bestel, jy moet jou operating 
systems en al daai goed gaan opsit en dan kan die developers eers op ‘n test environment… of 
development environment die development begin doen en dan kan die testers dit begin toets. En in 
gevalle doen jy as BA die toets ook. Dit is omdat jy die besgheid verstaan.”  

(Business Engineering and Analysis Manager) 

 

“Onthou die besigheid een is die een wat aan die besigheid proses werk, en wat die business rules 
doen, en die business events verstaan en wat baie die besigheids rolle verstaan, hoe die mense met 
mekaar saamwerk, hoe die besigheid interact met systems in sekere gevalle. Maar hy verstaan ook 
hoe dinge manually werk. So, wanneer jy externally system werk, of wanneer hulle… email stuur, of 
dokumente review wat dan weer iets anders afskop en so aan, en hoe dit dan relate na die business 
objectives toe en jou strategic objectives en daardie tipe goed”  

(Business Engineering and Analysis Manager) 

 

“So jy moet vir’n ou kan verduidelik die network moet x,y,z kan doen en dit is hoekom ek dit sê want jy 
weet nie net omdat dit in my document staan nie maar dit is die vrae wat ek gevra het. So as daai ou 
vir jou sê het jy hieraan gedink of het jy daaraan gedink dan sê jy nee ek het nie daaraan gedink nie, 
dan gaan jy terug na die besigheid toe, jy vra jou vrae en jy update jou requirements document maar 
volgende keer gaan jy weet jy moet daai vrae vra.”  

(Business Engineering and Analysis Manager) 

 

“Jy kry baie dat industrial engineers BA’s word vanuit varsity, want hulle leer baie van prosesse.” 

(Business Engineering and Analysis Manager) 

 

“Ja sien wat ons gewoonlik doen is, al ons business analyst het daai testing fundamentals kursus 
gedoen, wat jou spesifiek leer van jou requirements testing. Hoe extract jy requirements uit jou 
requirements document uit en hoe toets jy dit. So dit is die eerste ding wat ons gedoen het, en dan ons 
het soos ‘n peer review gehad in my span. So jou document as jy hom klaar geskryf het, voordat jy 
hom vir die besigheid stuur dan stuur jy hom na die span toe. Hulle assess jou document. Daar is dan 
ten minste 2 -3 mense wat terugkom na jou toe en vir jou sê hulle verstaan byvoorbeeld dit nie en ook 
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die odds en ends soos spelling en grammar. So die kwaliteit van jou document wat uitgaan na die 
besigheid toe is soveel beter. Want jy dink anders as wat ‘n ander ou dink, as wat ‘n ander ou dink, as 
wat ‘n ander ou dink…”  

(Business Engineering and Analysis Manager) 

 

“dit is waar ek dink iets soos IT service management en hoe jou volle SDLC en dan ook die besigheid 
analis kant. Mense vergeet daarvan. Voordat jou system development life cycle kan begin, wat die 
meeste mene op focus, dan is daar ‘n klomp dinge wat gedoen moet word voor die tyd. Dit is waar jou 
business analysis inkom en die projekbestuurder”  

(Business Engineering and Analysis Manager) 

 

“Yes, but we also need to understand the business, which is totally different from any other.”  

(Information Analyst) 

 

“I needed to be very good in programming, and business analysis, although they interact closely for 
example talking to clients. Those are really hard core skills I needed to have in the industry, although 
some of the skills are still very useful here, but I still have to learn new skills here in order to function 
well in this environment.”  

(Information Analyst) 

 

“Business processes just general transaction processes. Here is a receipt, what does a receipt mean, 
what are the… not the accounting debit and credit… “ 

(Divisional and Development Manager) 

 

“That is the first thing we start with. Just let them get to know the business and why we do.”  

(Divisional and Development Manager) 
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“I do not like the way this particular transaction works, I want to have it this way and post it there in my 
GL and so on and so on, whatever the requirements. When we get an opportunity like that we go and 
say OK, this is old code, let’s go and write and re-engineer it”  

(Divisional and Development Manager) 

 

“I mean you can read it, but what I’ve found is that even my best developers will misunderstand what 
somebody wrote down on a piece of paper, the business requirements. The BA, talks business 
language and that is exactly what they need to do. So if they make sure, the customers’ requirements 
are understood, they put it down, they articulate it in such a way that it is more English like anything 
else, it is like writing a little novel. You know you want this, and all off this lovely stuff… and these 
reports must fit in and da da da da… but like low level details.”  

(Divisional and Development Manager) 

 

“When he gets into a company and they got enough developers he will be stuck in that position 
because he is not informed of the business side of things.”  

(Divisional and Development Manager) 

 
“So besigheids kennis is krities? 

Ja, die prosesse!”  
(Project Manager) 

 

“So my role for him is to involve him in what we do… so requirements, requirements gathering, training, 
involving him in kick of sessions and JAD sessions, with developers and users.”  

(Business Analyst) 

 

“So we will speak to the users and say OK, cool this is what you need, and then we need to change the 
talk into an IT specification for the developers so that they understand it. So firstly you have to be able 
to talk to both users and developers. Secondly since we are in the IT industry it is good to have IT 
knowledge. So knowledge on databases, web services, things like that obviously is essential…” 
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(Business Analyst) 

 

“Because remember your documents, especially something like your BRS will be seen, by the user, be 
seen by management, by the developers. Everyone is going to see it. So it has to be good.” 

(Solutions Architect) 

 

“Because you have business analysts and they sort out the… they are sort of the glue between the 
solutions analysts and the business. So they present… we need these requirements and we are trying 
to fulfil those requirements. Mostly that seems like development and coding but from a systems point of 
view they just want the system up and running, all the time.”  

(Solutions Architect) 

 

“But if an employee understands how business is doing and what drives that business they understand 
their role. If you keep it away from people, there is no need for people because they feel like they are 
not adding value to the benefits of a business”   

(Technical Manager) 

 

“For instance when you talk about your business analysts, they need to understand how to actually put 
together the requirements. How to conduct basic interviews.” 

(Delivery Manager) 

Requirements definition 
and management  

“Ons het gekyk na prosesse, process continuous improvement van ‘n proses kant af en ons het basies 
KAIZEN as ‘n framework gebruik om KAIZEN events te run om die changes wat nodig is in die proses 
te kan hanteer of identifiseer. Ons het dan dokumentasie gedoen wat daaruit kom” 

(Business Engineering and Analysis Manager) 

 

“Onthou jy het nou jou requirements gekry by die besigheid, maar die developer moet dit gaan develop, 
en die language is verskillend… so in party gevalle kry jy… business… daar is ‘n groot verskil tussen ‘n 
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business requirement en ‘n functional spec ook”  

(Business Engineering and Analysis Manager) 

 

“Ja, nie net netwerke, netwerk availability… jy moet half van ‘n requirements kant af kan sê OK ons het 
huidiglik 1000 mense wat hierdie stelsel gebruik, as ons hierdie requirements gaan uitrol gaan daar ‘n 
ekstra 500 mense opwees. So van die availability kant af en die capacity kant af moet jy sê daar gaan 
nou nog 500 mense hierdie stelsel gebruik sodat die technical ouens van ‘n netwerk kant af en van ‘n 
hardware kant af.”  

(Business Engineering and Analysis Manager) 

 

“Korrek ja, so jy gaan net dokumenteer en vrae vra, oor goed wat jy van weet. Jy gaan nie noodwendig 
daai vrae kan vrae in die completeness van jou requirements nie. Jy gaan suffer want jy gaan nie 
noodwendig die regte vrae vrae nie”  

(Business Engineering and Analysis Manager) 

Business process testing  “Soos jou stelsel doen huidliglik hierdie dinge, wat moet hy volgende doen, hierdie inligting is nou 
manual maar jou change solution sê dit moet meer gestruktureerde inligting wees. Die inligting was 
dalk in ‘n dokument maar nou moet dit in ‘n stelsel – in ‘n database - ingaan want jy moet op die einde 
van die dag reporting uit dit uit kry. So jy moet weet hoe jy van A tot B gaan kom. Om van A tot B te 
kom moet jy weet waar was jy. M.a.w. die current state en die future state. Baie mense praat ook van 
“to-be”, maar “to-be” is ‘n snaakse konsep want jy het nie regtig ‘n A tot B nie, jy het gewoonlik stappies 
tussen in om tot by ‘n bestemming uit te kom maar op daardie stadium is daar dan weer ‘n nuwe 
bestemming.” 

(Business Engineering and Analysis Manager) 

 

“Jy moet altyd die mindset in jou kop hê, waar jy huidiglik is en waarheen jy moet gaan en die goed wat 
jou guide moet jy van kennis hê. So jy hoef dit nie noodwendig te… jy moet dit verstaan en jy moet die 
“dots kan connect”. So jy moet weet ek moet na daai een toe gaan, maar wat is die objective van ‘n 
besigheids kant af, wat is jou goals van ‘n besigheids kant af, wat sê waar jou volgende punt is waar jy 
moet wees.” 

(Business Engineering and Analysis Manager) 
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“Om te kyk soos byvoorbeeld hulle doen nou huidiglik… Vat hulle supply-chain om ‘n order by ‘n 
supplier te kry vat 3 dae, maar hulle wil dit nou 1½ dag maak. So jy moet weet wat die objective is, so 
huidiglik is dit 3 dae, maar jy moet by 1½ dag uitkom. Hoe doen jy dit? So dan moet jy dit gaan uit 
“figure”.” 

(Business Engineering and Analysis Manager) 

 

“Jy moet weet wat om te vra, maar dis ook hoekom ek dink dit is belangrik dat ‘n persoon weet wat is 
basic coding, object oriented coding. Want as jy jou besigheids reels op so ‘n manier uit figure en gaan 
uit pluis, dan maak dit vir ander mense in IT makliker om te verstaan. So as jy jou if-then-else, sulke 
goeters, en dan het jy jou decisions in jou modelle wat jy ook gebruik as business rules. So business 
rules is nie noodwendig ‘n geskrewe business rule nie, dit kan ‘n decision wees in jou process model. 
Dan, testing is ook belangrik. Testing kennis.” 

(Business Engineering and Analysis Manager) 

 

“Want jy weet… jy moet amper soos negative testing op jou eie requirements kan gaan doen” 

(Business Engineering and Analysis Manager) 

 

“So you need to be able to solve problems, and for me that goes hand in hand to debug. Debugging is 
problem solving because you need to identify what is the problem, what cause it and how to prevent it 
from ever happening again, and a healthy laziness so things so don’t… things like “being dry”.” 

(Software Developer) 

 

“The skill is required yes… for unit testing and trying to figure out what regression testing to find out 
what else this thing affects. You might be changing an invoice, but it uses a piece of code that another 
transaction also uses… and if you don’t know… You are not going to say – hey listen you must also go 
and test that. So that is very difficult” 

(Divisional and Development Manager) 
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“… to be able to do problem solving, they need to understand everything on how to develop 
applications from scratch and actually make sure those applications are working perfectly” 

(Delivery Manager) 

Change implementation 
planning and 
management  

“Ons het dan dokumentasie gedoen wat daaruit kom – om te sê wat is die change wat moet plaasvind 
om die nuwe design en solution te implimenteer. Daar is gewoonlik so tussen 6-8 solutions wat ons 
implementeer wat uitkom in die week, en na die tyd het ons die koordinasie van die implimentasie van 
daardie solutions “ge-facilitate”. Die eerste ding wat ons doen is om te kyk na die “as-is” confirmation 
van die proses so ons moes seker maak almal is op dieselfde vlak want dit is gewoonlik cross-
functional teams.” 

(Business Engineering and Analysis Manager) 

 

“Jou huidige current proses. Soos mense dit nou doen. Dit kan die verkeerdste proses ooit wees, maar 
jy moet eers weet waar jy is sodat jy kan vorentoe gaan. Sodat as jy ‘n nuwe design het jy moet weet 
wat is die change wat moet plaasvind. Soos jou stelsel doen huidliglik hierdie dinge, wat moet hy 
volgende doen, hierdie inligting is nou manual maar jou change solution sê dit moet meer 
gestruktureerde inligting wees. Die inligting was dalk in ‘n dokument maar nou moet dit in ‘n stelsel – in 
‘n database - ingaan want jy moet op die einde van die dag reporting uit dit uit kry.” 

(Business Engineering and Analysis Manager) 

 

“Jou huidige current proses. Soos mense dit nou doen. Dit kan die verkeerdste proses ooit wees, maar 
jy moet eers weet waar jy is sodat jy kan vorentoe gaan. Sodat as jy ‘n nuwe design het jy moet weet 
wat is die change wat moet plaasvind. Soos jou stelsel doen huidliglik hierdie dinge, wat moet hy 
volgende doen, hierdie inligting is nou manual maar jou change solution sê dit moet meer 
gestruktureerde inligting wees. Die inligting was dalk in ‘n dokument maar nou moet dit in ‘n stelsel – in 
‘n database - ingaan want jy moet op die einde van die dag reporting uit dit uit kry. So jy moet weet hoe 
jy van A tot B gaan kom. Om van A tot B te kom moet jy weet waar was jy.” 

(Business Engineering and Analysis Manager) 

 

“hier kom change management ook nou in… dan sê jy ja, ons kan dit doen, nou gaan ek kyk, in watter 
fasset van my projek sit ek? Want as ek hier op close out sit, en hy se nou vir my hoor hier ons wil 
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hierdie hê… daar is nie ‘n kans nie. Ons gaan eers afteken, ons gaan eers aflewer, dan kom ons weer 
en dan begin ons weer die hele iterasie. Dan begin jy weer van voor af” 

(Business Engineering and Analysis Manager) 

 

“…so progress reports, progress meetings, waar jy dan se, weekliks, twee weekliks, met die klient sit.” 

(Business Engineering and Analysis Manager) 

 

“I fulfil a solutions architect role, and that entails a high level putting together lots of tools… bringing lots 
of tools together so that the information going from the one tool to another tool happens seamless” 

(Solutions Architect) 

Organisation design and 
implementation  

“Besignheis prosesse is belangrik, maar ek dink op ‘n hoer vlak… hang af van vlak waar jy werk. As 
mens ‘n jong gegradueerde is moet jy basieses beginsels weet van besigheid, hoe dit werk, structure, 
hierargie en basiese besigheids beginsels werk.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Soos jou stelsel doen huidliglik hierdie dinge, wat moet hy volgende doen, hierdie inligting is nou 
manual maar jou change solution sê dit moet meer gestruktureerde inligting wees. Die inligting was 
dalk in ‘n dokument maar nou moet dit in ‘n stelsel – in ‘n database - ingaan want jy moet op die einde 
van die dag reporting uit dit uit kry. So jy moet weet hoe jy van A tot B gaan kom. Om van A tot B te 
kom moet jy weet waar was jy. M.a.w. die current state en die future state. Baie mense praat ook van 
“to-be”, maar “to-be” is ‘n snaakse konsep want jy het nie regtig ‘n A tot B nie, jy het gewoonlik stappies 
tussen in om tot by ‘n bestemming uit te kom maar op daardie stadium is daar dan weer ‘n nuwe 
bestemming. So dit is ’n continuous ding, continuous improvement. Jy moet altyd die mindset in jou 
kop hê, waar jy huidiglik is en waarheen jy moet gaan en die goed wat jou guide moet jy van kennis hê. 
So jy hoef dit nie noodwendig te… jy moet dit verstaan en jy moet die “dots kan connect”. So jy moet 
weet ek moet na daai een toe gaan, maar wat is die objective van ‘n besigheids kant af, wat is jou 
goals van ‘n besigheids kant af, wat sê waar jou volgende punt is waar jy moet wees.” 

(Business Engineering and Analysis Manager) 
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“CRM op ‘n high level is presies dieselfde, maak nie saak na wat se company toe jy gaan nie, dit is net 
die detail wat verskil, en daai inligting gaan jy net weet as jy na die besigheid toe gaan of as jy werk in 
die besigheid. Sodat jy weet hoe hulle dit “ge-configure” en “ge-implement” het vir daardie besigheid.” 

(Business Engineering and Analysis Manager) 

Benefits management  “Jy kyk altyd na business benefits. So jy moet… om terug te kom na quantitative en qualitative benefits. 
Want jy gaan nie iets doen, as dit nie iets beter maak nie, dit is altyd die oogpunt wat enige iemand 
moet kan verstaan. Selfs ‘n junior persoon wat uit varsity uit kom – hy moet daai idee van ek is hier 
want ek wil iets beter maak. Hoe gaan ek weet of ek iets beter maak? Ek moet weet waar is ek nou, 
waarheen wil ek gaan en hoekom wil ek daarheen gaan? Dan moet jy weet wat is byvoorbeeld jou 
besigheid se objectives en jou projek se objectives en hoe gaan ek meet aan die einde van die dag dat 
ek actually daar arrive het? Wat is jou success criterias? So al daai inligting moet hulle weet, sodat 
hulle kan die projek van die regte basics af kan begin.” 

(Business Engineering and Analysis Manager) 

 

“So you need to structure the processes and procedures and the people to exploit the software and get 
the most functionality out of that without affecting anything else and to increase efficiency and 
operational… cost efficiencies and operational efficiencies.” 

(Solutions Architect) 

Business modelling  “En dit is waar die process redesign inkom. Jy moet kyk na die process, jy moet kyk na jou information, 
jou systems, jy moet kyk na jou dokumentasie” 

(Business Engineering and Analysis Manager) 

 

“…moet defnitief object-orientation verstaan want baie van die goed wat ‘n BA doen is modelling en 
omdat jy die besigheid moet leer, dit is nie net prentjies wat jy moet teken nie, dit is die re-usability en 
dit gee jou die ability om ander konsepte in te trek. So jy moet die proses leer met sy business rules en 
sy rolle wat dit dat impakteer maar dan van ‘n information kant af het jy dan inligting.” 

(Business Engineering and Analysis Manager) 
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“Kan mens al jou besigheids reels op ‘n model sit? 

Ja, ‘n besigheid reel is nie noodwendig as dit groter is as dit, dan dit… Besigheids reels word dan later 
jou system rules. Jy weet as jy dan ‘n besigheids reel gaan automate of systemize in jou stelsel dan is 
dit ook iets wat oorgedra word aan die development kant dat hulle dit kan inbou in die system in.”  

(Business Engineering and Analysis Manager) 

 

“So as jy jou if-then-else, sulke goeters, en dan het jy jou decisions in jou modelle wat jy ook gebruik as 
business rules. So business rules is nie noodwendig ‘n geskrewe business rule nie, dit kan ‘n decision 
wees in jou process model.” 

(Business Engineering and Analysis Manager) 

 

“hulle sal soos jou tipiese ERD’s doen, as dit ‘n nuwe databasis is wat ge-develop moet word” 

(Business Engineering and Analysis Manager) 

 

“You just model like when the users are going to input this, after this, this is the process or calculation 
where after you convert it to any programming language. That is the basics and core according to me.” 

(System Developer) 

Development and implementation (18) 

Systems 
development 

Systems development 
management 

“Moet hierdie persoon ‘n sterk infrastruktuur tipe persoon wees, moet hy ‘n developer persoon wees, 
moet hy ‘n sterk navorsings tipe ou wees, sterk multimedia of gaming.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“hulle sal soos jou tipiese ERD’s doen, as dit ‘n nuwe databasis is wat ge-develop moet word” 

(Business Engineering and Analysis Manager) 
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“He has to understand the system, the system design; the system overview… all those things… 
methodology how you have to do the development… the rest is your tools.” 

(Director: Research and Development) 

 

“You can’t do half a transaction, can’t guide a balance in your store, and so on and so on. So we have 
built all of that in, and all of that comes with years and years of experience and a very big body of 
software. Our body of software is over 2 million lines of code that we have built up over time.” 

(Divisional and Development Manager) 

 

“So it is really understanding the architecture of this object orientated code, and one thing we lack 
which is my fault, but historic in the business, we do not have this awesome documentation for our 
code. We have very well structured code.” 

(Divisional and Development Manager) 

 

“A lot of our developers, when we started the Java system, and we have started with the Java system 
in 1998, so it has been almost 20 years, that is why there is 20 million lines of code. Now the first guys 
that came on board, were Cobol developers, so to them OOP was non-existent. So, when they initially 
developed the thing it was a method with 2000 lines within the method, it is supposed to have like 10 
lines in it you know… so we had to go and re-engineer a lot of stuff. And that… it has never been 
completed.” 

(Divisional and Development Manager) 

 

“So basically you must understand the accounting side, how the accounting side works and obviously 
mix it with your technology skills, and development skills. Because at the end of the day the companies 
have systems out there what they already have developed. So basically what I am trying to say is we 
have enough developers out there that can develop but there is another gap that is sitting in the 
market.” 

(Director: Business Intelligence, System Development and Web Development) 
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“Because remember your documents, especially something like your BRS will be seen, by the user, be 
seen by management, by the developers. Everyone is going to see it.” 

(Business Analysis) 

Data analysis  “Ja om ‘n ry vol data te maak is niks, maar die verstaan wat ‘n ry is en hoe die datastrukture werk is 
belangrik” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Beslis hoe databasise werk, en ‘n groot ding wat nou begin uitstaan in BA is die information analysis. 
Is om SQL te ken. Jy moet sql kan doen want baie databasisse werk van sql af… en vir jou om ‘n sql 
query te gaan doen moet jy databassise verstaan en dan die inligting kan trek in pivit tables in… ag in 
Excel moet jy pivit tables kan doen want information is die grootste asset wat ‘n company het. Nie die 
klient nie. Dit is jou inligting… en as jy nie die inligting kan gebruik nie…” 

(Business Engineering and Analysis Manager) 

 

“The other skills is something I have to learn now for example we extract data, we don’t just extract 
data and give it to people, we make sure that we analyse the data. We also make sure that when we 
go there and we present the information we understand the data and understand what it means in 
order to advise management… so that kind of analysis skills of data and presentation thereof.” 

(Information Analyst) 

 

“Currently I am doing a course with the institutional research foundation which includes statistics, 
designing research, data management, learning outcomes etc. I am busy with it because what I am 
doing requires those skills, and I have to enhance my skills.” 

(Information Analyst) 

 

“… development requests that users send through to us, we get the devs, we do investigations, we 
analyse and obviously see if it feasible for the company and things like that and then… if we decide yes 
OK, this is something that we need to do, we will start with the analysis on it” 

(Business Analyst) 
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“It is like OK, we create a merchant on here, but there is obviously web services connecting to the 
database.” 

(Business Analyst) 

System design  “So standariseer dit, maak ‘n template en nog beter is, wat jy kan doen is (dit is in terme van jou 
solution nou) jy kan selfs dit in ‘n vorm op ‘n website of ‘n pdf vorm sit. Maar dit is dan alles wat jy uit-
figure om jou solution te begin design. So… solution design is nie net altyd system nie. Dit is ‘n system 
in die breer spectrum van systems thinking, jy weet, waar jy kyk na die entire system. Die eco-system – 
nie net na die IT system nie.” 

(Business Engineering and Analysis Manager) 

 

“Dit is wat ek wou gese het, soos jy in die verskillende fases van jou development life cycle gaan, kan 
daar enige veranderinge wees. Dit is waar agile nou ‘n groot woord is in die besigheid.” 

(Business Engineering and Analysis Manager) 

 

“Dan werk jy so vining as moontlik aan die eerste fase, maar dan gaan jy in detail in en dan gaan dit na 
development toe en dan na testing toe en dan implimenteer jy dit. Soos dit gebeur doen jy dan die 
volgende fases se requirements.” 

(Business Engineering and Analysis Manager) 

 

“Hy neem dit in ag, hy vat al daardie inligting, en sê dan van ‘n systems kant af waar die system moet 
werk doen. Wat is die functional requirements vir daardie system.” 

(Business Engineering and Analysis Manager) 

“Ja, selfde met databasisse, selfde met information selfde met jy weet, selfs as jy groot stelsels het wat 
jy… jy weet jy moet weet jy moet amper ek sal nie sê jy moet dit in detail verstaaan nie, maar jy moet 
as die developer sê jy moet xyz doen moet jy kan verstaan waarvan hy praat.” 

(Business Engineering and Analysis Manager) 

 

“…they will have 5-10 software architects, that will do the actual design, and then they will have guys 
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working for them coding, not asking anything.” 

(Director: Research and Development) 

 

“You can’t do half a transaction, can’t guide a balance in your store, and so on and so on. So we have 
built all of that in, and all of that comes with years and years of experience and a very big body of 
software.” 

(Divisional and Development Manager) 

 

“…so it is like a real lot of information that doesn’t seem important and you don’t know it, but if you write 
the software, you don’t know why you write the software, it does not make sense.” 

(Divisional and Development Manager) 

 

“and if you don’t know… You are not going to say – hey listen you must also go and test that. So that is 
very difficult… and that is more of a soft skill, because they need to kind of know that the overall 
architecture before they can say this piece of code, will affect 20 different kinds of things. You can do 
the usage trigger in Java and say where else is this called, and all of that, but very often that doesn’t 
happen. Not without you saying: hey make sure you do this. It is something I think that is important.” 

(Divisional and Development Manager) 

 

“Make him comfortable with documentation that is basically what we are doing with him right now.” 

(Business Analyst) 

“So we will speak to the users and say OK, cool this is what you need, and then we need to change the 
talk into an IT specification for the developers so that they understand it. So firstly you have to be able 
to talk to both users and developers. Secondly since we are in the IT industry it is good to have IT 
knowledge. So knowledge on databases, web services, things like that obviously is essential…” 

(Business Analyst) 

 

“…you have to be able to explain, concisely and articulate in your document and say this is exactly 
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what needs to be done.” 

(Business Analyst) 

 

“they need to understand everything on how to develop applications from scratch and actually make 
sure those applications are working perfectly.” 

(Delivery Manager) 

 

“…how to deal with business systems for instance, how to resolve business problems. Because 
business problems are very complex” 

(Delivery Manager) 

Network design “Ek dink dit hang af van wat se vlak CISCO. CISCO het baie goeie basiese programme wat baie goed 
sal wees vir ‘n network omgewing. Maar dan is daar ook die vraag as ek ‘n network persoon wil oplei 
dan kan ek uit ‘n besigheids perspekrief ‘n redelike goedkoop resource kry wat die basiese goed kan 
doen” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Terwyl ek iemand het wat bietjie weyer op sy voete kan dink om te verstaan hoe die netwerke 
integreer met van ons stelsels en hoekom dit belangrik is om dit op ‘n sekere manier te bou” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Ja, nie net netwerke, netwerk availability… jy moet half van ‘n requirements kant af kan sê OK ons het 
huidiglik 1000 mense wat hierdie stelsel gebruik, as ons hierdie requirements gaan uitrol gaan daar ‘n 
ekstra 500 mense opwees. So van die availability kant af en die capacity kant af moet jy sê daar gaan 
nou nog 500 mense hierdie stelsel gebruik sodat die technical ouens van ‘n netwerk kant af en van ‘n 
hardware kant af.” 

(Business Engineering and Analysis Manager) 

 

“When I came here I had to look at hardware because I was doing networks and also (before I 
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advanced in networking” 

(Informatino Analyst) 

 

“Dit sluit in ouens wat kyk na SAP, ouens wat kyk na programming en dan meer aan my kant die 
hardeware, netwerke, sekuriteit, maar ongelukkig dit beinvloed al die ander goeters ook. So tipies in 
my geval is dat ek nie ’n ekspert is in iets nie. Ons spot altyd en se “we only change hats”. So as daar 
‘n krisis is op sekuriteit goeters dan trek jy jou sekuriteits hoed aan. Dan is dit patching en anti-virus en 
firewalls, en daardie klas van goeters. Die ander kant is weer as dit by geboue is of daar nuwe geboue 
of kantore is dan sal hulle ons uit kry om te se kom help met bv. waar gaan hulle network kabels insit, 
waar gaan hulle switches in sit, hoeveel het julle nodig, hoeveel access punte het julle nodig?” 

(Operational  Specialist) 

 

“So ja Microsoft se produkte is baie hoog aangeskryf, Mcafee se netwerke, en dan algehele hoe kan ek 
se kennis van, pherphials, van UPS’e tot… so jy moet weet hoe om ‘n UPS te kan inwire, hoe dit werk 
– so jy moet ‘n bietjie elektriese agtergrond ook hê.” 

(Operational Specialist) 

 

“So daardie agterkant opstelling, en al daai integrasie en kennis is die tipe skillset waarna ‘n mens sal 
kyk, maar dit begin alles op ‘n... ek sal se netwerke speel ’n baie groot rol en al die tipe goed kom terug 
na jou netwerkleier toe.” 

(Operational Specialist) 

“Ja om te verstaan hoe werk IP adresse bv want jy gebruik dit orals en die basiese konsep van 
netwerke en hoe goeters met mekaar kommunikeer al is het dit verskillende platforms. Want nou skielik 
raak jou telefoon geintegreer met jou desktop met jou selfoon bv. en hoe al daardie protocol en goeters 
werk. Ja… dit is moeilik.” 

(Operational Specialist) 

 

“System security ook. Patching… Microsoft patching, hoe om dit te deploy. Dit is waar system centre 
baie sterk na vore kom, om daardie omgewing te manage, antivirus pakkette. Soos tipies by ons is dit 
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nou maar Mcafee maar ek bedoel Mcafee het sy eie management suite so hoe om daai goeters te 
configure en hoe om daai goeters te push na al jou clients toe. WAN’s by ons speel ook ‘n groot rol 
want ons is nie net ‘n site hierso nie so jy moet weet hoe werk jou WAN verbindings na jou buite wereld 
toe. Weereens alles kom terug na netwerke toe op die einde van die dag.” 

(Operational Specialist) 

 

“Alles maak een pakkie op die einde van die dag. As jy teruggaan na Microsoft se goeters toe, alles 
hang af van active directory. Active directory se skillset sou ek se… as jy dit kan bemeester en daardie 
language kan verstaan gaan dit vir jou ‘n groot pluspunt wees want active directory hardloop mos maar 
basies jou alles. Dit is mos maar jou user management en jou regte en jou groepe en al daai tipe van 
goeters. So.. ja dit speel ook ‘n groot rol.” 

(Operational Specialist) 

 

“XXX het bv. as dit op Dorp S is, dan het hy erens in die ding ‘n “SAS” wat se dit is Dorp S. As dit Dorp 
C  is het hy ‘n “SSC” in maar hulle is wêreldwyd, so daar het hulle ook “ZA” êrens in. So as jy op ‘n 
masjien kom dan sien jy “ZA” en daar is ‘n “SAS” dan… of dit ‘n databasis is, of application of wat ookal 
dan weet jy OK, hy lê hier. Of hy is moontlik êrens oorsee…” 

(Project Manager) 

 

“Yes networking. There is a lot of networking, and what else can I say… most is networking because 
we deal with servers.” 

(System Administrator) 

 

“The skills that is required for this role is that you have to know servers. How they work, how they 
operate.” 

(System Administrator) 

 
“but with the data on the cell phone side it is like the basic IP structure. So what is IP and how does 
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one piece of data flow on an IP to another email or… 

… Referring to networks again? 

Yes networks.”  

(Training Coordinator) 

 

“So part of light current is networking, and they then will come here into XXX and learn about 
networking, how the network is run, base stations, GSM and all of that. So what a pity is, is that they 
study for three years and they come out of that and I think maybe just a month of their studies they 
have actually spend on the network and they come here and they know absolutely nothing.” 

(Training Coordinator) 

 

“So basically the construction of a network such as XXX or YYY is based on GSM BTS, WCDMA and 
LTE. So those are the basic network structure. So for them just to be able to understand the basic 
network structure and to make a phone call to another phone call and what happens in the middle” 

(Training Coordinator) 

 

“You have to know what a base station is. You have to know what a radio frequency is, they know that 
but they don’t know how it is from one phone call to another phone call.” 

(Training Coordinator) 

Database design  “Ja om ‘n ry vol data te maak is niks, maar die verstaan wat ‘n ry is en hoe die datastrukture werk is 
belangrik” 
(Manager: Planning Investment and Portfolio  Management) 

 

“…jou tipiese ERD’s doen, as dit ‘n nuwe databasis is wat ge-develop moet word.” 

(Business Engineering and Analysis Manager) 

 



240 

Category Skill  Significant Quotes 

“Ja, selfde met databasisse, selfde met information selfde met jy weet, selfs as jy groot stelsels het wat 
jy… jy weet jy moet weet jy moet amper ek sal nie sê jy moet dit in detail verstaaan nie, maar jy moet 
as die developer sê jy moet xyz doen moet jy kan verstaan waarvan hy praat.” 

(Business Engineering and Analysis Manager) 

 

“Beslis hoe databasise werk, en ‘n groot ding wat nou begin uitstaan in BA is die information analysis. 
Is om SQL te ken. Jy moet sql kan doen want baie databasisse werk van sql af… en vir jou om ‘n sql 
query te gaan doen moet jy databassise verstaan en dan die inligting kan trek in pivit tables in… ag in 
Excel moet jy pivit tables kan doen want information is die grootste asset wat ‘n company het. Nie die 
klient nie. Dit is jou inligting… en as jy nie die inligting kan gebruik nie…” 

(Business Engineering and Analysis Manager) 

 

“Our biggest communication in ICT is if you can follow UML, and basic ERD’s” 

(Software Developer) 

 

“They have to know what a database is, what is the purpose, how it is structured…” 

(Director: Research and Development) 

 

“they have to know what is databases, programming languages, OOP, UML” 

(Director: Research and Development) 

 

“so ek sou se… tensy jy gaan focus daarin en behoorlik gaan kyk na bv. data mining… op hierdie 
stadium van die geveg is daar redelik min werk wat gedoen word op databasisse. Daar is baie 
sagteware wat databassise gebruik, maar vir die meeste deel as jy nou instap gaan jy soos ‘n 
middleware tipe ding gebruik… so jy gaan bv Sharepoint gebruik waar jy ‘n ABI staan, jy trek data uit, 
maar Sharepoint onderliggend hanteer die databasis. So jy het nie speel nie rond in die databasis nie. 
Geensisn nie. So ek het baie programmeerders al gehad wat nie kon werk met databasisse nie, dit is 
net op universiteit waar ons se, OK stel vir jou ‘n databasis op, doen dit… doen dit… doen dit… vir die 
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meeste deel gaan jy databassise opstel vir een of twee dae van jou jaar.” 

(Games Developer) 

 

“maar om straight SQL te skryf… dit is net nie van toepassing nie. Alhoewel, soos datastrukture is 
useful, soos om diagramme te kan teken.” 

(Games Developer) 

 

“Nou as jy kyk ja… en dit is nou waar goed soos SQL inkom, as jy objects vat, en goed soos NP 
framework gebruik en lees en skryf, maar as objects. So jy kan lag lag goeters he met, 150-200 
verskillende kolomme, want dit is eintlik die verwysings, maar om dit uit te teken is net nie’n sinvolle 
ding nie, maar as jy iets gebruik soos die framework, kan jy absoluut iets gebruik soos SQL manager 
om net vir jou die diagram uit te trek. So jy skryf die kode, skryf dit dan wat jy dit wil he, en dit word vir 
jou ge-genereer… so dit is seker maar useful om te weet maar dit is nie regtig iets wat jy gaan gebruik 
nie.” 

(Games Developer) 

 

“We do in Visual Studio – where I interact with the database, extracting information, writing queries, so 
yes, therefore I need to have a programming background. Databases, you need to understand the 
structure of the database that is skills I need in order to write queries. You must understand the 
database, and knowing the data, understanding the data, for you to pull out useful information.” 

(Information Analyst) 

“Databasisse se basiese kennis help definitief, al die tipe produkte waarvan jy gepraat het hardloop op 
die einde van die dag op databasisse so, as jy ‘n probleem het moet jy jouself kan help met basiese 
queries soos SQL of ORACLE.” 

(Operational Spcecialist) 

 

“Absolutely…in my mind a developer can’t be a developer if he doesn’t understand relational 
databases, any kind of html, xml… that kind of stuff, it is all prerequisites.” 

(Divisional and Development Manager) 
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“For that to happen it got to go to the backend and say what the database filter…is Oh it is numeric, OK 
so it got layers it has to go through, where Vaadin just get rid of all those layers and it is all contained 
inside that technology. So what is cool about Vaadin is you do your validation, and you do not have to 
go between layers.” 

(Divisional and Development Manager) 

 

“Kom ons sê ek het ‘n projek en hulle soek ‘n Microsoft Access Databasis, met ‘n applikasie maar die 
ding werk nie meer vir hulle nie vir die eenvoudige rede die Access databasis het nie die power en die 
capability nie, nou, demand skryf ‘n spesifikasie om te sê hierdie ding wil ons na ‘n relational database 
toe vat. Ons tel die ding op en sien O OK, dit is die applikasie, dit is hoe hy interface na die databasis 
toe, hulle wil na n relational database toe gaan. Ek kry my DBA in wat SQL magtig is. Hy kom, hy kyk 
die ding en sê ja, dit gaan my so 8 weke vat om hierdie databasis te ontwikkel.” 

(Project Manager) 

 

“So binne in die sagteware kan baie dinge breek. Ek sit met operating systems, ek sit met application 
software, ek sit dalk met ‘n databasis. Ek sit met hierdie koppelvlak sagteware wat weer na ander 
stelsels toe praat. So hy moet ‘n vol analise gaan doen, dit is nie weke nie dit kan 4 ure wees.” 

(Project Manager) 

 

“Secondly since we are in the IT industry it is good to have IT knowledge. So knowledge on databases, 
web services, things like that obviously is essential…” 

(Business Analyst) 

Programming/software 
development  

“die basiese IT goed soos o.a. getallestelsels, programmering, databasisse, netwerke, applikasie 
ontwikkeling, stelsel ontwikkeling.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“moet defnitief object-orientation verstaan want baie van die goed wat ‘n BA doen is modelling en 
omdat jy die besigheid moet leer, dit is nie net prentjies wat jy moet teken nie, dit is die re-usability en 
dit gee jou die ability om ander konsepte in te trek.” 
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(Business Engineering and Analysis Manager) 

 

“Jy weet dan die hardware kry of jy moet jou hardware voor die tyd gaan bestel, jy moet jou operating 
systems en al daai goed gaan opsit en dan kan die developers eers op ‘n test environment… of 
development environment die development begin doen en dan kan die testers dit begin toets. En in 
gevalle doen jy as BA die toets ook. Dit is omdat jy die besgheid verstaan.” 

(Business Engineering and Analysis Manager) 

 

“Ja, dit is net dit maak dit makliker vir jou, nie vir jou in die besigheid nie, maar jy kan dalk ‘n vraag vra, 
want ‘n loop is miskien related tereug na ‘n business rule toe. Jy weet jy gaan nooit daai connect te 
dots doen as jy nie daarvan weet nie. En by die developer kan hy dalk vir jou sê hy dink hy kan hier ‘n 
loop insit om hierdie business rule te accommodate en dan kan jy sê ja, jy dink dis ‘n goeie idee of, 
nee, dalk moet jy dit eerder so doen. So jy moet… op die ou einde van die dag is dit nie net die een ou 
doen sy werk en hy doen sy werk…” 

(Business Engineering and Analysis Manager) 

 

“we also need long term solutions, thus you need to debug things that have been there” 

(Software Developer) 

 

“Debugging is problem solving because you need to identify what is the problem, what cause it and 
how to prevent it from ever happening again, and a healthy laziness so things so don’t… things like 
“being dry”. To me this is important concepts that are there but not why you need to be dry. What are 
the benefits of being dry. Things like encapsulation, why you need encapsulation, class… so now the 
big push is functional programming. If you were taught procedural programming or you were taught 
object oriented programming then suddenly you have functional programming you will struggle if you 
do not have those core concepts because if you look at things like encapsulation it is right in there. 
That is why you do functional programming but if you understand core concepts like that instead of just 
being taught object oriented programming, that there is a class like in Java, you have an easier time. 
So practical experience is also pretty useful but this is mainly only at the start of projects early on when 
you have lots of stuff to do” 
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(Software Developer) 

 

“We do however do not use a lot of those; we try to minimise documentation as much as possible 
keeping our documentation in the code, so write your comments in your code. Make sure your code 
is… I do not want to say self-documenting because that is very hard, but if there is a difficult thing in 
your code, document it in your code. That is easier to read and having two separate documents where 
you have to go from this one to the other.” 

(Software Developer) 

 

“The first thing is you need to use version control. That is the biggest one because we are collaborating 
on code. So have to have to have version control. The next one is, because we use Java script that is 
the next one you have to learn. Just to make sure that you … we haven’t done formal Java script yet, 
but we aim to go to Java script. Right now it is just here is the project, start working on it and then see 
how you follow and then filling in the gaps as you go. But I think it is more, it should be more beneficial 
to say here is a more formal start to Java script. From the basics and how Java script works. If we stick 
to Java script we are also thinking of using Python, as our main language since it is more stable than 
Java script.” 

(Software Developer) 

 

“I now UML specifications is a huge book that nobody really uses, but just having an idea if I draw a 
star, or if I draw dots, what does that mean? It is just those basic points. So when you start 
communicating you move quicker. If you have this model and say OK, this is a many to many relation. 
This is how I specified it, this is many to one, and how I specified it. So having that sort of basic UML… 
I don’t even know the 4

th
 UML, but I know enough to explain what I am talking about. I would say it is 

like a working knowledge of it. So that is useful.” 

(Software Developer) 

 

“Like I said teaching programming is very difficult. Where do you start? In itself it is abstractions from a 
whole lot of stuff and you are adding abstractions and abstractions.” 

(Software Developer) 
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“When people ask what languages to teach - actually it is much more to be taught the bigger picture 
and the languages they have to do is simple. It is C++ and maybe something else because things are 
constantly changing. Is it going to be .net, is it going to be Java, is it going to be something else? They 
do change every 5-10 years according to demand, but there is also no use in doing something like 
Basic and Delphi which is 20 years old, and nobody uses it and nobody supports it. So some 
institutions are stuck with some professors who do not want to move into the future, some institutions 
has their view that people must go through certain steps, but the most important is to be taught 
methodology because you have people with a certificate who did a Java course, but they cannot write 
two lines of Java because what they did is they followed a tutorial and click click click and this is where 
they end. So, from that point, be much more open minded.” 

(Director: Research and Development) 

 

“So weer, solid understanding van HTML, jy moet kan HTML skryf, jy moet kan. Dit is absoluut krities. 
En dan na dit… jy weet die raamwerke wat jy bo-op dit gaan gebruik is alles goed wat kom en gaan, 
maar almal is gebasseer op Java script maar die raamwerk wat jy gaan gebruik is minder relevant.” 

(Games Developer) 

 

“daar is wel sekere goed wat ek wens ek kon gekry het op universiteit wt ek nie gekry het nie, soos bv 
design patterns wat ek dink baie baie nodig is. Ons doen algoritmiese datastrukture en ja daai goed is 
goed, maar ek dink design patterns sal baie useful wees.” 

(Games Developer) 

 

“Die ding is as ek iemand invat as ‘n progammeerder en hy kan nie programmeer nie, maar hy kan 
besigheids analise doen, dank an hy wyk, hy is regtig nie vir my useful nie. So weereens om net’n 
generiese kennis te he van baie konsepte is nie baie useful nie.” 

(Games Developer) 

 

“We do in Visual Studio – where I interact with the database, extracting information, writing queries, so 
yes, therefore I need to have a programming background. Databases, you need to understand the 
structure of the database that is skills I need in order to write queries. You must understand the 
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database, and knowing the data, understanding the data, for you to pull out useful information.” 

(Information Analyst) 

 

“about all of the infrastructure, that goes behind processing a transaction and making sure that the 
transaction is robust, and complete, and then generating xml from that” 

(Divisional and Development Manager) 

 

“so it is like a real lot of information that doesn’t seem important and you don’t know it, but if you write 
the software, you don’t know why you write the software, it does not make sense” 

(Divisional and Development Manager) 

 

“Now the first guys that came on board, were Cobol developers, so to them OOP was non-existent. So, 
when they initially developed the thing it was a method with 2000 lines within the method, it is 
supposed to have like 10 lines in it you know… so we had to go and re-engineer a lot of stuff. And 
that… it has never been completed. There is still some stuff there that a brand new graduate walk into 
and he would not have expected to see that thing. It is just unheard of. In OOP you re-use everything. 
You write the smallest little element so that you can re-use it wherever you need it. When that guy 
comes in here with thousands of lines of code, he wil think I don’t know… and now he has to think like 
an old Cobol developer, like call this, pull this, do that… and that poor oak just struggled with it. So that 
is… there is nothing you can do about that. There is just the architecture of the earlier days. And that is 
how it was… it is legacy code. It is called technical debt. It is technical debt we are trying to get rid of 
over time. So what we have done is we have engaged with our clients and say look, we know you don’t 
own the software, we own the software, you rent it from us, but, every time they want to have 
customisation done. I do not like the way this particular transaction works, I want to have it this way and 
post it there in my GL and so on and so on, whatever the requirements. When we get an opportunity 
like that we go and say OK, this is old code, let’s go and write and re-engineer it. So we kind of re-
factoring as going along. So that is cool.” 

(Divisional and Development Manager) 

 

“And sometimes we lean on which ever developer to figure out what a guy did 20 years ago and re-
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write it. What is really important is that that the person has the skills to do proper test cases. I know 
what it looked like before; make sure it looks the same after, even though the code is totally different.” 

(Divisional and Development Manager) 

 

“And you know… what we found is… when we moved from procedural to OOP the conversion rate is 
quite low. A guy who can write Cobol or any procedural language or any 3G language, maybe 25% of 
them can write OOP properly. They struggle. It is like a real paradigm shift and I think youngsters are 
now born into technology. So it is a lot easier for them to change their paradigm and everything is OO 
now, otherwise you cannot write software nowadays.” 

(Divisional and Development Manager) 

 
“So do they still need to understand 3G languages? 

Correct. Yes! Specifically in large corporates. Especially like banks. Some of them still use Cobol – and 
I cannot remember the old languages now. But, yea … so the youngsters are not keen to do that kind 
of stuff. They want to mobile and mobile. We want to do apps… We want to do that kind of stuff. So to 
try and keep them excited is very difficult.” 

(Divisional and Development Manager) 

 

“There are lots of newer kind of tools that we implementing now. Like Vaadin, is a Java toolset that 
replaces the need for Java scripting and for… because right now we write the code in Java, the code 
and methods and whatever, then because your webpages got jsp’s in it, you got all your business rules 
in there, then when you type what is supposed to be a number, and you type abc, that should say, this 
is supposed to be numeric. For that to happen it got to go to the backend and say what the database 
filter…is Oh it is numeric, OK so it got layers it has to go through, where Vaadin just get rid of all those 
layers and it is all contained inside that technology. So what is cool about Vaadin is you do your 
validation, and you do not have to go between layers” 

(Divisional and Development Manager) 

 

“And look Java skills are still the most sought after skills in the country and in the world and the most 
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expensive skills. Those guys are headhunted by the banks… we can’t compete… you know these 
corporate… we have to really fight hard to keep good staff… the FNB’s and Discoveries, and 
Investec’s. They just wait 2-3-4-5 years and they steal them. But what can you do? I think it is life. We 
are like the stepping stone for the bigger businesses.” 

(Divisional and Development Manager) 

 

“So agile development is a skill that is critical and in a need in the development environment.So scrum, 
or not necessary scrum but any of those agile methodologies is important to at least to have basic 
knowledge of how scrum works. You know talking about storyboards, and what did you say yesterday 
you going to do today? Did you do what you said you going to do? Why didn’t you? What was the 
problem? Let’s solve the problem. What are you going to do for the rest of the day… and measure 
those things and to keep people accountable for what they committing to. So we said we got seven 
developers and each got these tasks, and you meet with your daily scrum first thing in the morning, we 
always do it first thing in the morning so that we know what was the problem you had yesterday? Did 
you solve it? If you have we are going to get on today, do you have enough work to keep you busy, 
and otherwise you must speak to the manager to get some work… those kinds of things. Just to be… 
just to make sure productivity is to its optimum, and also to make sure that the guy is not falling behind 
and here is a problem get some help. Let him solve the problem, those kinds of things. So they really 
should have a good understanding of agile development otherwise they have to learn all of that from 
scratch. It is a bit restrictive and no one has to explain to the guy…” 

 

(Divisional and Development Manager) 

“I will say programming languages, obviously with the world we live in now is more advanced – having 
more technology involved. So I will peruse that the Java script the one in the market. So programming 
language – Java is what is required. Because there are people with C++ skills, VB skills… companies 
wants a more unique tool. More advanced. So yes more programming skills.” 

(Delivery Manager) 

 

“So… you need to understand how coding works, how to do the best things and finding the right coding 
tool, for the job. You know it is like a hammer can fix anything but it is not necessarily ideal. So if you 
are coding a web-page you need VB or Java for the web-page, but when you have something that has 
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a lot of instructions and you need to do them quick, you look at a coding assembler. If we code 
mainframe stuff, and you use VB of Java it is going to be too expensive and too long to do that coding 
what we can do with an assembler. So you need to know what I can do with assembler, what should I 
do with assembler vs. what should I do with high level languages. So you need to understand those 
kind of things.” 

(Solutions Architect) 

Animation development  
“Moet hierdie persoon ‘n sterk infrastruktuur tipe persoon wees, moet hy ‘n developer persoon wees, 
moet hy ‘n sterk navorsings tipe ou wees, sterk multimedia of gaming. Ek meen daar is is al ouens wat 
gaming aanbied as kursusse maar … rondom dit moet daar nogsteeds sterk basiese faktore wees.”  

(Manager: Planning Investment and Portfolio  Management) 

Safety engineering  “Now the first guys that came on board, were Cobol developers, so to them OOP was non-existent. So, 
when they initially developed the thing it was a method with 2000 lines within the method, it is 
supposed to have like 10 lines in it you know… so we had to go and re-engineer a lot of stuff” 

(Divisional and Development Manager) 

 

“When we get an opportunity like that we go and say OK, this is old code, let’s go and write and re-
engineer it. So we kind of re-factoring as going along. So that is cool.” 

(Divisional and Development Manager) 

 

“And sometimes we lean on which ever developer to figure out what a guy did 20 years ago and re-
write” 

(Divisional and Development Manager) 

Sustainability engineering  “…where is the invoice’s in this 2 million of lines of code? I don’t know where to find this. So it is really 
understanding the architecture of this object orientated code, and one thing we lack which is my fault, 
but historic in the business, we do not have this awesome documentation for our code. We have very 
well structured code. A lot of our developers, when we started the Java system, and we have started 
with the Java system in 1998, so it has been almost 20 years, that is why there is 20 million lines of 
code. Now the first guys that came on board, were Cobol developers, so to them OOP was non-
existent. So, when they initially developed the thing it was a method with 2000 lines within the method, 
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it is supposed to have like 10 lines in it you know… so we had to go and re-engineer a lot of stuff. And 
that… it has never been completed” 

(Divisional and Development Manager) 

 

“When we get an opportunity like that we go and say OK, this is old code, let’s go and write and re-
engineer it. So we kind of re-factoring as going along.” 

(Divisional and Development Manager) 

 

“And sometimes we lean on which ever developer to figure out what a guy did 20 years ago and re-
write it. What is really important is that that the person has the skills to do proper test cases. I know 
what it looked like before; make sure it looks the same after, even though the code is totally different. 
So those skills are important but they generally have those type of skills when they…” 

(Divisional and Development Manager) 

Information content 
authoring  

“To understand the customer and ask the customer what are your challenges in this company? What 
do you require? How can an outsourced company help your company, to better your processes?” 

(Director: Business Intelligence, System Development and Web Development) 

 

“I have about 6 staff members underneath me right now, and two learners of which one is XXX. So my 
role for him is to involve him in what we do… so requirements, requirements gathering, training, 
involving him in kick of sessions and JAD sessions, with developers and users.” 

(Business Analyst) 

 

“Secondly since we are in the IT industry it is good to have IT knowledge. So knowledge on databases, 
web services, things like that obviously is essential…” 

(Business Analyst) 

Testing  “Soos as jy ‘n business requirement document skryf, moet jy eintlik as ‘n BA, ek sal nie sê jy moet jou 
eie document gaan test nie, maar iemand anders kan jou document gaan test. ‘n Ander BA. Dit is soos 
‘n peer review wat jy doen. So daai persoon waarna hy gaan kyk is ambiguity in jou document of goed 
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waar jy nie spesifiek is, waar jy, of as jy… daar is verskillende maniere van testing techniques wat jy 
gaan gebruik om seker te maak dat jou requirements sound is en dat al jou requirements “-ge-cover” 
is.” 

(Business Engineering and Analysis Manager) 

 

“jy moet amper soos negative testing op jou eie requirements kan gaan doen.” 

(Business Engineering and Analysis Manager) 

 

“Hierdie gaan na die network ou toe, omdat jy weet jou network moet eerste ge-install wees. Jy weet 
dan die hardware kry of jy moet jou hardware voor die tyd gaan bestel, jy moet jou operating systems 
en al daai goed gaan opsit en dan kan die developers eers op ‘n test environment… of development 
environment die development begin doen en dan kan die testers dit begin toets. En in gevalle doen jy 
as BA die toets ook. Dit is omdat jy die besgheid verstaan” 

(Business Engineering and Analysis Manager) 

 

“Selfs jou application architecture – die verskillende environmets, jou testing, development, training, 
production – selfs daai goed moet hulle, ek dink dit is ‘n prerequisite vir almal.” 

(Business Engineering and Analysis Manager) 

 

“And sometimes we lean on which ever developer to figure out what a guy did 20 years ago and re-
write it. What is really important is that that the person has the skills to do proper test cases. I know 
what it looked like before; make sure it looks the same after, even though the code is totally different.” 

(Divisional and Development Manager) 

 

“for unit testing and trying to figure out what regression testing to find out what else this thing affects.” 

(Divisional and Development Manager) 
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“I mentioned the testing; testing is for a developer also to be able to translate the BRS into code, is the 
challenge” 

(Divisional and Development Manager) 

 

“need to understand everything on how to develop applications from scratch and actually make sure 
those applications are working perfectly” 

(Delivery Manager) 

User experience 

User experience analysis “So jy moet weet wat is client experience, wat is user experience, daardie tipe van inligting. Dan kyk 
jy… omdat daar verskillende mense in jou besigheid wat “touch” of dan aan die klient raak, op een of 
ander manier, en verskillende mense of departemente wat met die klient werk, het hulle verskillende 
inligting wat hulle share met die klient. In ons besigheid is daar baie duplikasie van inligting, wanneer 
dit kom by dokumente. So al die dokumente moet jy vir die klient gee vir proposal byvoorbeeld. So al 
die dokumente het ‘n “blurp” in die document wat sê wat IS is, en wat IS doen en so aan. So die klient 
kry 5, sê as hy byvoorbeeld 4 produkte koop by ons, kry hy 4 dokumente van 10 bladsye elk wat hy 
moet gaan deurlees en teken, maar daar is ook baie duplikasie van daardie document omdat dit deur 
verskillende besighede gedoen word, het verskillende… hulle sit net in wat hulle dink die regte goed is 
om te doen, so die blups is sê dan 50% van die dokumente sê presies dieselfde goed, wat dan is dit 
frustrerend van ‘n klient se kant af. Want hy moet nou 10 bladsye maal 4 keer deur dit gaan, wat hy 
klaar verlede week of vandag al gelees het en hy moet dit gaan afteken. So dit maak ‘n probleem van 
‘n client experience kant af. Jy moet altyd dink oor hoe ‘n klient… onthou ‘n klient kan ‘n internal of 
external klient wees, So as jy byvoorbeeld iets doen van ‘n IT… in IT is dit… As jy ‘n internal IT 
department is dan is die besigheid jou klient, nie die external client nie. So jy het ‘n internal client. So 
selfs as jy kyk na ‘n system, dan is dit dieselfde konsep. As jy ‘n user het wat voor ‘n system sit, en hy 
moet nou… ons noem dit swiffle chair, so van die stelsel af moet hy hier bietjie iets doen, van hierdie 
stelsel af moet hy hier bietjie iets doen, en in hierdie stelsel moet hy hier biejtie iets doen, om sy job 
klaar te doen in die value chain. So hoekom doen jy dit? Nou kan jy van ‘n IT kant af, Business Analyst 
kant af, kan jy begin vrae vrae, hoekom. Hoekom is dit nie makliker vir die persoon nie, soos 
byvoorbeeld kan ek een user interface oor al drie die setelselshêsodat ek net van een plek.” 

(Business Engineering and Analysis Manager) 

 

“Ja en hy kan selfs by verskillende stelsels ingaan. In hierdie een byvoorbeeld ERP system moet hy 
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hierdie goed gaan doen, en dan moet hy op die web-interface dit gaan doen en dan moet hy op die 
CRM system dat gaan insit.” 

(Business Engineering and Analysis Manager) 

 

“Ja, en dit gaan vir my oor people, processes, technology en information. So jy moet holistically oor al 4 
daardie goed kennis sê. So jy moet weet wat is die proses van dit waaraan jy werk – die business 
process, jy moet weet wat is die rolle – die mense wat daai werk doen van die besigheid kant af. Jy 
moet weet wat is die systems wat huidiglik gebruik word… dit is weer daai current state en future 
state… jy moet weet wat is dit huidiglik wat die mense gebruik en wat is die toekomstige… en jou 
technologies is nie net die system nie, dit is jou system, jou hardware, netwerke, al daardie goeters.” 

(Business Engineering and Analysis Manager) 

User experience design  “So standariseer dit, maak ‘n template en nog beter is, wat jy kan doen is (dit is in terme van jou 
solution nou) jy kan selfs dit in ‘n vorm op ‘n website of ‘n pdf vorm sit. Maar dit is dan alles wat jy uit-
figure om jou solution te begin design. So… solution design is nie net altyd system nie. Dit is ‘n system 
in die breer spectrum van systems thinking, jy weet, waar jy kyk na die entire system. Die eco-system – 
nie net na die IT system nie.” 

(Business Engineering and Analysis Manager) 

 

“Dit is net die inligting wat in ‘n document is. So basies wat gebeur is, jy moet daarna kyk van ‘n client 
experience kant af.” 

(Business Engineering and Analysis Manager) 

User experience 
evaluation  

“Dan kyk jy… omdat daar verskillende mense in jou besigheid wat “touch” of dan aan die klient raak, op 
een of ander manier, en verskillende mense of departemente wat met die klient werk, het hulle 
verskillende inligting wat hulle share met die klient. In ons besigheid is daar baie duplikasie van 
inligting, wanneer dit kom by dokumente. So al die dokumente moet jy vir die klient gee vir proposal 
byvoorbeeld. So al die dokumente het ‘n “blurp” in die document wat sê wat IS is, en wat IS doen en so 
aan. So die klient kry 5, sê as hy byvoorbeeld 4 produkte koop by ons, kry hy 4 dokumente van 10 
bladsye elk wat hy moet gaan deurlees en teken, maar daar is ook baie duplikasie van daardie 
document omdat dit deur verskillende besighede gedoen word, het verskillende… hulle sit net in wat 
hulle dink die regte goed is om te doen, so die blups is sê dan 50% van die dokumente sê presies 
dieselfde goed, wat dan is dit frustrerend van ‘n klient se kant af. Want hy moet nou 10 bladsye maal 4 
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keer deur dit gaan, wat hy klaar verlede week of vandag al gelees het en hy moet dit gaan afteken. So 
dit maak ‘n probleem van ‘n client experience kant af. Jy moet altyd dink oor hoe ‘n klient… onthou ‘n 
klient kan ‘n internal of external klient wees, So as jy byvoorbeeld iets doen van ‘n IT… in IT is dit… As 
jy ‘n internal IT department is dan is die besigheid jou klient, nie die external client nie. So jy het ‘n 
internal client. So selfs as jy kyk na ‘n system, dan is dit dieselfde konsep. As jy ‘n user het wat voor ‘n 
system sit, en hy moet nou… ons noem dit swiffle chair, so van die stelsel af moet hy hier bietjie iets 
doen, van hierdie stelsel af moet hy hier bietjie iets doen, en in hierdie stelsel moet hy hier biejtie iets 
doen, om sy job klaar te doen in die value chain. So hoekom doen jy dit? Nou kan jy van ‘n IT kant af, 
Business Analyst kant af, kan jy begin vrae vrae, hoekom. Hoekom is dit nie makliker vir die persoon 
nie, soos byvoorbeeld kan ek een user interface oor al drie die setelselshêsodat ek net van een plek.” 

(Business Engineering and Analysis Manager) 

Installation and 
integration 

Systems integration  “And if and when it comes up it will sees that ah, there were 20 transactions since I have last saw you 
and we replicate that into the central environment, so and then from the central environment, they do 
the IR reporting and GL interfaces and all those kind of things of the ERP systems. So essentially the 
knowledge that graduates comes in with all has to be departed on that, so that they can understand the 
bigger picture” 

(Divisional and Development Manager) 

 

“Integration with other systems is important. Because every customer got their own... I don’t know 
backend… like their corporate vip tools they use. We don’t sell those things. We just say these are your 
transactions, where do you want us to go? So the integration layers… there are 1000’s of them. To 
abstract them, you get sort of easier to change for the next and the next and the next customer is a real 
skill that is an art.” 

(Divisional and Development Manager) 

 

“So when a system is already developed, there is a lack of data management, advanced system and 
reporting integration” 

(Director: Business Intelligence, System Development and Web Development) 

 

“I want you to tell me what you want so that we can deliver advanced reporting and advanced system 
integrations.” 
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(Director: Business Intelligence, System Development and Web Development) 

 

“Like… let me give you an example. Let’s say if you want to create something on one of our systems, 
on the front end system, like the CRM for instance, if a user wants to create a new merchant on the 
CRM system, it also needs to be created on our financial switch and on our backend.” 

(Business Analyst) 

 

“my role speciality would be middleware. Integration. Those type of things.” 

(Technical Manager) 

 

“Hoe die stelsels met mekaar integreer definitief ja, want soos ek nou nou vir jou gese het exchange 
sal integreer met skype for business sal integreer met jou system centre.” 

(Operational Specialist) 

Porting/software 
configuration 

“Soos tipies by ons is dit nou maar Mcafee maar ek bedoel Mcafee het sy eie management suite so 
hoe om daai goeters te configure en hoe om daai goeters te push na al jou clients toe.” 

(Operational Specialist) 

 

“So scrum, or not necessary scrum but any of those agile methodologies is important to at least to have 
basic knowledge of how scrum works. You know talking about storyboards, and what did you say 
yesterday you going to do today? Did you do what you said you going to do? Why didn’t you? What 
was the problem? Let’s solve the problem. What are you going to do for the rest of the day… and 
measure those things and to keep people accountable for what they committing to. So we said we got 
seven developers and each got these tasks, and you meet with your daily scrum first thing in the 
morning, we always do it first thing in the morning so that we know what was the problem you had 
yesterday? Did you solve it? If you have we are going to get on today, do you have enough work to 
keep you busy, and otherwise you must speak to the manager to get some work… those kinds of 
things. Just to be… just to make sure productivity is to its optimum, and also to make sure that the guy 
is not falling behind and here is a problem get some help. Let him solve the problem, those kinds of 
things. So they really should have a good understanding of agile development otherwise they have to 
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learn all of that from scratch. It is a bit restrictive and no one has to explain to the guy…” 

(Technical Manager) 

 

“Ek sit met hierdie koppelvlak sagteware wat weer na ander stelsels toe praat.” 

(Project Manager) 

 

“Once you get above that, Databases, understanding what middleware is, messaging, brokering, 
application service, different languages… Java, your C#, XHTML job, Java script, you need those good 
foundations as well.” 

(Technical Manager) 

Hardware design  “Jy weet dan die hardware kry of jy moet jou hardware voor die tyd gaan bestel, jy moet jou operating 
systems en al daai goed gaan opsit en dan kan die developers eers op ‘n test environment… of 
development environment die development begin doen en dan kan die testers dit begin toets.” 

(Business Engineering and Analysis Manager) 

 

“Well, in most cases you see… we have our own computers. In that section what we do is we also 
have our own servers that we manage… but I manage them because I have the knowledge. So I do 
not have to outsource those skills to IT services. So I do our own service of create and connect the 
network, and install our own software.” 

(Information Analyst) 

 

“Hardware, how to put it on, how to fix it, if it breaks, how to install. What is the difference between the 
specification hardware wise, software wise? Once you got that you can go one step up and say you 
need to understand networks and security. You need obviously what it entails if someone breaks in 
onto your systems those types of things OK; those are very basic things you need to know. Once you 
get above that, Databases, understanding what middleware is, messaging, brokering, application 
service, different languages… Java, your C#, XHTML job, Java script, you need those good 
foundations as well” 

(Technical Manager) 
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Systems 
installation/decommissioni
ng  

“When I came here I had to look at hardware because I was doing networks and also (before I 
advanced in networking) I was also doing computer maintenance as well. Then I needed to learn 
hardware and typically how to assemble a LAN and assemble computers, troubleshooting… to detect 
where the problem might be coming from. Skills in terms of windows, because sometimes we did a little 
bit of software support but there were people who were specific – thus he will be doing software, and I 
will be doing hardware. So in my section I was doing hardware although software was also something I 
need in terms of extra support, but people specialise in software.” 

(Information Analyst) 

 

“Hoe die stelsels met mekaar integreer definitief ja, want soos ek nou nou vir jou gese het exchange 
sal integreer met skype for business sal integreer met jou system centre.” 

(Operational Specialist) 

 

“Sometimes they get here and you ask them can they install Windows and they struggle and there is no 
harm in that but to get a more…” 

(Technical Manager) 

 

“Ek sal nie se baie belangrik nie, maar dit is definitief ‘n plus-punt en dit is nie in diepte kennis nie maar 
net die basiese kennis van hoe elektrisiteit en sekere goeters werk. Soos in my geval daar is baie… in 
die petrochemiese industrie staan baie toerusting op snaakse plekke en stasies en ons is 
verantwoordlik om te kyk dat ons gee skoon krag vir die goed soos jou UPS. Ook soos die basiese 
beginsel van hoe’n UPS werk. Die konsepte agter dit. Hoe om hom in-te-wire as ek dit so kan stel… of 
aanmekaar te sit. Weereens as ek terugkom na elektronika meer soos… verstaan die basiese 
komponete van ‘n rekenaar. Dit verstaan en aanmekaar sit.” 

(Operational Specialist) 

Delivery and operation 

Service design 

Availability management “M.a.w. binne in ons SLA het ons bv change management, availability management, release 
management, capacity management… so al hierdie goete moet ek dryf.” 

(Project Manager) 
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“Availability management is die uptime van die stelsel. Ons moet verseker hy bly werk. Wat beteken – 
sê ek moet een keer ‘n maand, moet ek Microsoft patches, Microsoft antivirus, al daardie goete moet 
op my masjiene geinstalleer word. Ek kan nie enige antivirus patch deursit na daardie masjien toe nie. 
Dis nie te sê compatible met die application software nie.” 

(Project Manager) 

 

“So you need to structure the processes and procedures and the people to exploit the software and get 
the most functionality out of that without affecting anything else and to increase efficiency and 
operational… cost efficiencies and operational efficiencies.” 

(Solutions Architect) 

Service level 
management  

“Ek het gesorg dat die infrastruktuur wat op die myn self was onderhou was, ek het saam 
diensverskaffers gewrk wat ‘n diens lewer vir die myn” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Itv knowledge al die goed wat reeds genoem is, maar dan ook die hele service management moet hy 
ook verstaan. Soos byvoorbeeld availability, capacity, incident management. Jy weet jou support kant. 
Service level management. Soos byvoorbeeld as jy ‘n requirement gaan doen moet jy weet wat is 
service level management. Service level management moet kyk… OK as ek hierdie ding gaan insit… jy 
moet weet ek het ‘n klient component, ‘n supplier component… miskien… dit hang af van die projek 
waaraan jy werk” 

(Business Engineering and Analysis Manager) 

 

“…dit is waar ek dink iets soos IT service management en hoe jou volle SDLC en dan ook die 
besigheid analis kant. Mense vergeet daarvan.” 

(Business Engineering and Analysis Manager) 

 

“IT is nie net jou SDLC en die support wat saam met dit gaan nie. Dit is nie net jou IT service 
management nie. Dit is ‘n hengse klomp goed voor dit. Soos as ek vat die KAIZEN goed…” 

Business Engineering and Analysis Manager) 
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“To understand the customer and ask the customer what are your challenges in this company? What 
do you require? How can an outsourced company help your company, to better your processes?” 

(Director: Business Intelligence, System Development and Web Development) 

 

“…to increase efficiency and operational… cost efficiencies and operational efficiencies.” 

(Solutions Architect) 

Service transition 

Service acceptance  “So basically the way it works is we do devs – development requests that users send through to us, we 
get the devs, we do investigations, we analyse and obviously see if it feasible for the company and 
things like that and then… if we decide yes OK, this is something that we need to do, we will start with 
the analysis on it, we will do the requirements gathering, the documentation, we have the JAD’s and 
the kick of sessions, and things, once everyone is happy with it, it gets presented on a weekly basis to 
our change management group, and they actually make the call, they are senior management. They 
make the call on whether or not we should build this or not. So if it is approved it goes into the dev pool, 
and after that it is obviously the … phase, the implementation phase. We are involved in the entire 
process though.” 

(Business Analyst) 

 

“Ek moet daarby inslot. M.a.w. binne in ons SLA het ons bv change management, availability 
management, release management, capacity management… so al hierdie goete moet ek dryf.” 

(Project Manager) 

Configuration 
management  

“So ja sekuriteit is ’n groot ding, en dan Microsoft se produkte. Spesifiek dan exchange vir email, 
system centre configuration manager (SCCM) daai klas van goed, en as ek nou eerlik moet wees dit is 
die tipe goed waarmee ek op hierdie stadium sukkel want ek het nie daai… al hoe jy dit kry is jy gaan 
na die ouens wat die Microsoft kursusse aanbied en jy betaal ten duurste want jy moet specialised raak 
in dit waar die maatskappy se nee maar ons het nie dit of ‘n spesialis in hierdie gebied nodig nie jy 
doen ‘n oraait job.” 

(Operational Specialist) 

 

“System security ook. Patching… Microsoft patching, hoe om dit te deploy. Dit is waar system centre 



260 

Category Skill  Significant Quotes 

baie sterk na vore kom, om daardie omgewing te manage, antivirus pakkette. Soos tipies by ons is dit 
nou maar Mcafee maar ek bedoel Mcafee het sy eie management suite so hoe om daai goeters te 
configure en hoe om daai goeters te push na al jou clients toe. WAN’s by ons speel ook ‘n groot rol 
want ons is nie net ‘n site hierso nie so jy moet weet hoe werk jou WAN verbindings na jou buite wereld 
toe.” 

(Operational Specialist) 

 

“Ja, ja… m.a.w. as jy gaan kyk hy moet weet van die fases – van die 5 fases wat bestaan. Hy kan 
verstaan as ons in die excecution phase is, kan hy nie se nee, ons moet gaan beplan nie. Ons is verby 
daardie punt. Of… ons sit nou in die beplannings fase, en hy spring weg en hy begin goed te configure, 
nee, ons is nog in die beplannings fase – jy vat nie aan toerusting nie.” 

(Project Manager) 

Asset management  “binne in jou corporates het jy enterprise licence agreements bv Microsoft en m.a.w. onder die 
agreement kan hulle X aantal servers weer en weer deur hardloop met dieselfde lisensie. Ek weet dit 
want ek moet dit weet. So ek gaan koop nie vir hom op die kantlyn Microsoft aan nie, ek sê vir hom gee 
vir my jou lisensie” 

(Project Manager) 

 

“Dit gaan ook baie dieper in want risiko is ook een van die areas wat aangespreek word.” 

(Project Manager) 

 

“Verantwoordelikheid rondom dit is enige projek beplanning implementering en finansiele beplanning 
business cases rondom projekte in IT demand planning finansiele beplanning vir die hele departement 
en wereldwyd word deur my gedoen.” 
(Manager: Planning Investment and Portfolio  Management) 

Change management  “Ons het dan dokumentasie gedoen wat daaruit kom – om te sê wat is die change wat moet plaasvind 
om die nuwe design en solution te implimenteer.” 

(Business Engineering and Analysis Manager) 
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“Change management is deel van dit. Dit is ‘n klein component maar van die belangrikste komponente. 
Want die sukses van ‘n projek hang af hoe jou changes ge-manage word. So ja, dit is deel van dit.” 

(Project Manager) 

 

“So scope management, maar hier kom change management ook nou in… dan sê jy ja, ons kan dit 
doen, nou gaan ek kyk, in watter fasset van my projek sit ek? Want as ek hier op close out sit, en hy se 
nou vir my hoor hier ons wil hierdie hê… daar is nie ‘n kans nie. Ons gaan eers afteken, ons gaan eers 
aflewer, dan kom ons weer en dan begin ons weer die hele iterasie. Dan begin jy weer van voor af” 

(Project Manager) 

 

“Ek moet daarby inslot. M.a.w. binne in ons SLA het ons bv change management, availability 
management, release management, capacity management… so al hierdie goete moet ek dryf.” 

(Project Manager) 

 

“My role… obviously I do a lot of training for the guys for IT I am there to mentor them and guide them, 
to make sure that the quality output that we are pushing out are good before we get it out to our 
change management” 

(Business Analyst) 

Release and deployment  “Ja ja, so progress reports, progress meetings, waar jy dan se, weekliks, twee weekliks, met die klient 
sit. Dit alles kommunikeer jy.” 

(Project Manager) 

 

“Ek moet daarby inslot. M.a.w. binne in ons SLA het ons bv change management, availability 
management, release management, capacity management… so al hierdie goete moet ek dryf.” 

(Project Manager) 

 

“Hoe vertel ek vir die klient as iets, kom ek se release management… daar is ‘n nuwe software release 
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wat uitkom… en nou moet ek iets doen om vir die klient te se daar is ‘n nuwe release - of hy sê vir my 
daar is ‘n nuwe release. Hoe hanteer ek dit?” 

(Project Manager) 

 

“Binne in bestaande produkte is daar ook dalk ‘n patch wees wat uitkom, want die bestaande 
sagteware val om, Dit is deel van patch management dan het jy release management, m.a.w daar is ‘n 
nuwe release wat a.g.v hierdie “bug” wat hulle gehad het, patch hulle nou net dit, maar hulle is besig 
om ‘n nuwe release te skryf.” 

(Project Manager) 

 

“So voor ek dit kan doen moet ek teruggaan na die supplier toe en vir hom sê - die volgende patches is 
ge-release, is dit compatible met julle application?” 

(Project Manager) 

Service operation 

System software  “Skills in terms of windows, because sometimes we did a little bit of software support but there were 
people who were specific – thus he will be doing software, and I will be doing hardware. So in my 
section I was doing hardware although software was also something I need in terms of extra support, 
but people specialise in software.” 

(Information Analyst) 

 

“Operating systems definitief, en dan ‘n bree spectrum. Ons hardloop van Windows, Linus, Unix, en op 
mobile devices. So iOS en Android want almal wil mos nou deesdae alles op hulle telefone he. So in 
dien iemand sy email op sy telefoon wil he moet jy weet waar om die iOS te gaan doen, waar om dit in 
Android, dan kry jy ouens wat Nokia’s daar opdaag…” 

(Opertational Speciaist) 

 

“Ja, kennis van operating systems definitief, netwerke definitief, digitale stelsels soos jy gese het. 
Sjoe… sekuriteit goeters…” 

(Opertational Speciaist) 
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“Alles maak een pakkie op die einde van die dag. As jy teruggaan na Microsoft se goeters toe, alles 
hang af van active directory. Active directory se skillset sou ek se… as jy dit kan bemeester en daardie 
language kan verstaan gaan dit vir jou ‘n groot pluspunt wees want active directory hardloop mos maar 
basies jou alles. Dit is mos maar jou user management en jou regte en jou groepe en al daai tipe van 
goeters. So.. ja dit speel ook ‘n groot rol.” 

(Opertational Speciaist) 

 

“Ek sit met operating systems, ek sit met application software, ek sit dalk met ‘n databasis. Ek sit met 
hierdie koppelvlak sagteware wat weer na ander stelsels toe praat.” 

(Project Manager) 

 

“Sometimes they get here and you ask them can they install Windows and they struggle and there is no 
harm in that but to get a more” 

(Technical Manager) 

 

“Are they going to a more hardware technical role, let’s say I take IBM for the matter, then they need to 
learn the AIX operating system, the power systems which are in the operating systems on a very basic 
junior level, and once you have done that they can go in an internship with IBM or with an IBM house.” 

(Technical Manager) 

Capacity management  “Ja, nie net netwerke, netwerk availability… jy moet half van ‘n requirements kant af kan sê OK ons het 
huidiglik 1000 mense wat hierdie stelsel gebruik, as ons hierdie requirements gaan uitrol gaan daar ‘n 
ekstra 500 mense opwees. So van die availability kant af en die capacity kant af moet jy sê daar gaan 
nou nog 500 mense hierdie stelsel gebruik sodat die technical ouens van ‘n netwerk kant af en van ‘n 
hardware kant af” 

(Business Engineering and Analysis Manager) 

 

“Ek moet daarby inslot. M.a.w. binne in ons SLA het ons bv change management, availability 
management, release management, capacity management… so al hierdie goete moet ek dryf.” 
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(Project Manager) 

 

“What they require out of the IT. So you need to structure the processes and procedures and the 
people to exploit the software and get the most functionality out of that without affecting anything else 
and to increase efficiency and operational… cost efficiencies and operational efficiencies.” 

(Solutions Architect) 

 

“I am responsible for the technical, not only technical but we look after infrastructure and do the 
technical training of the technical staff.” 

(Technical Manager) 

Security administration  “In jou availability en so aan kan dit miskien ook security, maar functional requirements is baie 
spesifiek” 

(Business Engineering and Analysis Manager) 

 

“Dit sluit in ouens wat kyk na SAP, ouens wat kyk na programming en dan meer aan my kant die 
hardeware, netwerke, sekuriteit, maar ongelukkig dit beinvloed al die ander goeters ook.” 

(Business Engineering and Analysis Manager) 

 

“Dan is dit patching en anti-virus en firewalls, en daardie klas van goeters” 

(Operational Specialist) 

 

“Spesifiek by my is dit baie breed so… die skillset sal ek se is netwerke definitief, sekuriteit agtergrond, 
firewalls, antivirus… ek wil amper se sekuriteit op die stadium speel vir ons ‘n baie groot rol. Jy weet 
self van al die hackings en al die goeters daar buite… So ja sekuriteit is ’n groot ding, en dan Microsoft 
se produkte.” 

(Operational Specialist) 
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“Once you got that you can go one step up and say you need to understand networks and security. 
You need obviously what it entails if someone breaks in onto your systems those types of things OK; 
those are very basic things you need to know.” 

(Technical Manager) 

Penetration testing  “Dit gaan ook baie dieper in want risiko is ook een van die areas wat aangespreek word.” 

(Project Manager) 

 

“Ja, en enige ou op die span kan ‘n risiko identifiseer. Ek bestuur die risiko. M.a.w. ek luister, en ek 
gaan kyk. Onthou ‘n risiko is die moontlikheid van iets wat kan gebeur en verkeerd loop. Dit het nog nie 
gebeur nie. So ek moet gaan kyk, gaan ek hierdie risiko afgedek kry? As ek dit nie afgedek kry nie, dan 
moet ek ‘n ander plan sien, en ek moet iets anders gaan doen. Of ek sê, OK, ek aanvaar hierdie risiko, 
want dit is hoe dit is. Ek kan nie anders nie.” 

(Project Manager) 

 

“Risiko word bespreek, as jy procurements het, kan ek byvoorbeeld sê, ek moet 30 servers aankoop, 
ek moet 100 workstations implimenteer, en die goed kom van oorsee af, wanneer kom die goed hier 
aan? 6 weke lewering, 8 weke lewering, 12 weke lewering?” 

(Project Manager) 

Radio frequency 
engineering 

“You have to know what a base station is. You have to know what a radio frequency is, they know that 
but they don’t know how it is from one phone call to another phone call.”  

(Training Coordinator) 

Applications support  “Na ek die ding gaan analiseer het gaan ek binne in dit in en ek sit met hardeware en ek sit met 
sagteware, ek sit met koppelvlakke. So binne in die sagteware kan baie dinge breek. Ek sit met 
operating systems, ek sit met application software, ek sit dalk met ‘n databasis…” 

(Project Manager) 

 

“They need to be able to do problem solving, they need to understand everything on how to develop 
applications from scratch and actually make sure those applications are working perfectly.” 
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(Delivery Manager) 

IT infrastructure  “Ek het alle basiese IT gedoen. Ek het baie basiese IT goed gedoen. Ek het gesorg dat die 
infrastruktuur wat op die myn self was onderhou was” 
(Manager: Planning Investment and Portfolio  Management) 

 

I am responsible for the technical, not only technical but we look after infrastructure and do the 
technical training of the technical staff. 

(Technical Manager) 

 

“…not following the whole of TOGAF not following Zachman, not following any other architecture – 
taking all of these architectures and make sure that it works for us. So for my role unfortunately I had to 
learn everything from infrastructure to electronics. Because I was involved in a situation where I had to 
assist the weather services with their radar and sensors without understanding electronics it would’ve 
been difficult. So I had to understand those.” 

(Delivery Manager) 

Database administration  “So that adds onto your current role? To maintain the server, maintain the network? 

Yes and the database. “ 

(Information Analyst) 

 

“Ons tel die ding op en sien O OK, dit is die applikasie, dit is hoe hy interface na die databasis toe, 
hulle wil na n relational database toe gaan. Ek kry my DBA in wat SQL magtig is.” 

(Project Manager) 

 

“So die ander kant van dit is ook, die ingineurs kant, m.a.w. die DBA moet SQL vaardig wees, jy het 
hardeware ouens wat moet kan hardeware verstaan…” 

(Project Manager) 
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“They all know this. It is like OK, we create a merchant on here, but there is obviously web services 
connecting to the database.” 

(Business Analyst) 

 

“Once you get above that, Databases, understanding what middleware is, messaging, brokering, 
application service, different languages… Java, your C#, XHTML job, Java script, you need those good 
foundations as well. These are all languages you can look at. Databases I said… Those are what you 
require as a backup. I think once you got a good basis like that you need to specialise. Like for me, a 
middleware guy, I do DataPower, message queue and integration appliance… those are IBM products 
OK.” 

(Technical Manager) 

Storage management  “Ek was ‘n IT coordinator gewees op ‘n mynskag in Orkney. Ek het alle basiese IT gedoen. Ek het baie 
basiese IT goed gedoen. Ek het gesorg dat die infrastruktuur wat op die myn self was onderhou was, 
ek het saam diensverskaffers gewrk wat ‘n diens lewer vir die myn , gesorg dat data ge-back-up word, 
mense gehelp met tegniese probleme” 

(Manager: Planning Investment and Portfolio  Management) 

Network support  “When I came here I had to look at hardware because I was doing networks and also (before I 
advanced in networking)” 

(Information Analyst) 

 

“So that adds onto your current role? To maintain the server, maintain the network? 

Yes and the database.” 

(Information Analyst) 

 

“Dit sluit in ouens wat kyk na SAP, ouens wat kyk na programming en dan meer aan my kant die 
hardeware, netwerke, sekuriteit, maar ongelukkig dit beinvloed al die ander goeters ook.” 

(Project Manager) 
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“Dit sluit in ouens wat kyk na SAP, ouens wat kyk na programming en dan meer aan my kant die 
hardeware, netwerke, sekuriteit, maar ongelukkig dit beinvloed al die ander goeters ook.” 

(Operational Specialist) 

 

“So ja Microsoft se produkte is baie hoog aangeskryf, Mcafee se netwerke, en dan algehele hoe kan ek 
se kennis van, pherphials, van UPS’e tot… so jy moet weet hoe om ‘n UPS te kan inwire, hoe dit werk 
– so jy moet ‘n bietjie elektriese agtergrond ook hê.” 

(Operational Specialist) 

 

“Ja om te verstaan hoe werk IP adresse bv want jy gebruik dit orals en die basiese konsep van 
netwerke en hoe goeters met mekaar kommunikeer al is het dit verskillende platforms. Want nou skielik 
raak jou telefoon geintegreer met jou desktop met jou selfoon bv. en hoe al daardie protocol en goeters 
werk. Ja… dit is moeilik.” 

(Operational Specialist) 

 

“System security ook. Patching… Microsoft patching, hoe om dit te deploy. Dit is waar system centre 
baie sterk na vore kom, om daardie omgewing te manage, antivirus pakkette. Soos tipies by ons is dit 
nou maar Mcafee maar ek bedoel Mcafee het sy eie management suite so hoe om daai goeters te 
configure en hoe om daai goeters te push na al jou clients toe. WAN’s by ons speel ook ‘n groot rol 
want ons is nie net ‘n site hierso nie so jy moet weet hoe werk jou WAN verbindings na jou buite wereld 
toe. Weereens alles kom terug na netwerke toe op die einde van die dag.” 

(Operational Specialist) 

 

“WAN’s by ons speel ook ‘n groot rol want ons is nie net ‘n site hierso nie so jy moet weet hoe werk jou 
WAN verbindings na jou buite wereld toe. Weereens alles kom terug na netwerke toe op die einde van 
die dag.” 

(Operational Specialist) 
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“Once you got that you can go one step up and say you need to understand networks and security.” 

(Technical Manager) 

 

“Look, they do get a certificate on CISCO OK, they come here and you will ask please explain 
something like (I am getting technical now) PGP to me, or IOGP, they don’t know what it is. They know 
networking is plugging this into that, they know what is an IP address, but they can’t even – like when 
you have your binary to decimal conversions, they don’t have that knowledge” 

(Technical Manager) 

 

“Yes networking. There is a lot of networking, and what else can I say… most is networking because 
we deal with servers.” 

(System Administrator) 

 

“So part of light current is networking, and they then will come here into XXX and learn about 
networking, how the network is run, base stations, GSM and all of that. So what a pity is, is that they 
study for three years and they come out of that and I think maybe just a month of their studies they 
have actually spend on the network and they come here and they know absolutely nothing.” 

(Training Coordinator)  

Problem management  “Yes those skills, the ability to solve problems and to adapt to new technologies.” 

(Software Developer) 

 

“The debugging, the problem solving. OK this is the problem how do I solve it for future, and always, 
and as quickly as possible. I also suffer sometimes from what is the right solution for the right time.” 

(Software Developer) 

 

“…die ding waarmee ek die meeste gefrustreerd was, is dat hulle kan nie probleme oplos nie. Dit was 
eintlik die grootste issue… dat jy vir hulle kleiner en kleiner probleme gee om hulle te probeer leer om 



270 

Category Skill  Significant Quotes 

probleme op te los voordat jy dit kan toepas op projekte.” 

(Games Developer) 

 

“I was also doing computer maintenance as well. Then I needed to learn hardware and typically how to 
assemble a LAN and assemble computers, troubleshooting… to detect where the problem might be 
coming from.” 

(Information Analyst) 

 

“Ek kom uit ‘n era en daar is vir jou gese hier is die probleem en los dit op. Jy het gesit en gestoei en 
probeer, jy het ‘n plan gemaak en dit gedoen. Nou is dit hier is die probleem, los dit op en dit is dan van 
ek weet nie help my.” 

(Opertational Specialist) 

 

“Logiese problem solving. Begin op ‘n punt en werk dit logies uit.” 

(Opertational Specialist) 

 

“…gaan hy vinniger na my toe kom as Projekbestuurder en se ek het ‘n probleem. Ek gaan dan op die 
ou einde van die dag sê – OK kom ons kyk na die probleem, en ek moet identifiseer” 

(Project Manager) 

 

“Iets werk nie.dan kan hy dieper gaan kyk. Dan sien hy op die masjien self, dit is die databasis. Die 
databasis is overwork. Hoekom? Dan kan hy na die DBA toe gaan en sê vir hom…. Gaan kyk bietjie 
daarso. Die DBA kom kyk en hy sê OK ons moet maintenance doen. Maar hy het net gesê die diens 
makeer iets. Maar as hy gekom het en hy sê… omdat ons in die pro-aktiewe, in die supply kant is, jy 
wat die eienaar is van die stelsel, m.a.w. ‘n Sasol of Mittal of wat ookal, jy wil nie vir my se my stelsel 
het omgeval nie. Ek moet vir jou sê “Jou stelsel is siek, ek moet hom regkry”. Neem kennis. Dit is al 
wat jy moet sê, en ‘n dag of drie later dan sê ek vir jou “thumbs up”. Die stelsel werk. Dis my werk.” 

(Project Manager) 
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“You have to know how to assist clients and you have to know how to solve a problem which is 
troubleshooting.” 

(Project Manager) 

 

“…how to approach a problem, and how to solve a problem in a manner that the client won’t be angry 
or anything.” 

(System Administrator) 

 

“They need to be able to do problem solving, they need to understand everything on how to develop 
applications from scratch and actually make sure those applications are working perfectly.” 

(Delivery Manager) 

 

“Because once you understand how the instructions are coded, how you should design, how you 
should plan, how to approach, how to solve problems – so I would say problem solving skills.” 

(System Developer) 

Incident management  “Ja ja, so progress reports, progress meetings, waar jy dan se, weekliks, twee weekliks, met die klient 
sit. Dit alles kommunikeer jy.” 

(Project Manager) 

Facilities management  “Dan het jy ook genoem dat elektronika is baie belangrik… 

Ek sal nie se baie belangrik nie, maar dit is definitief ‘n plus-punt en dit is nie in diepte kennis nie maar 
net die basiese kennis van hoe elektrisiteit en sekere goeters werk. Soos in my geval daar is baie… in 
die petrochemiese industrie staan baie toerusting op snaakse plekke en stasies en ons is 
verantwoordlik om te kyk dat ons gee skoon krag vir die goed soos jou UPS. Ook soos die basiese 
beginsel van hoe’n UPS werk. Die konsepte agter dit. Hoe om hom in-te-wire as ek dit so kan stel… of 
aanmekaar te sit. Weereens as ek terugkom na elektronika meer soos… verstaan die basiese 
komponete van ‘n rekenaar. Dit verstaan en aanmekaar sit.” 

(Operational Specialist) 
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“…not following the whole of TOGAF not following Zachman, not following any other architecture – 
taking all of these architectures and make sure that it works for us. So for my role unfortunately I had to 
learn everything from infrastructure to electronics. Because I was involved in a situation where I had to 
assist the weather services with their radar and sensors without understanding electronics it would’ve 
been difficult. So I had to understand those.” 

(Delivery Manager) 

Skills and quality 

Skill management 

Learning and 
development 
management  

“Ek dink uit IT oogpunt moet daar ‘n component van finansies wees alhoewel ek dink die vlak waarop 
dit huidiglik gebeur is… in my spesifieke rol is dit iets waarin mens groei, jydit is nie iets wat jy doen 
vars uit ‘n universiteit of enige ander tersiere instansie nie” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Mens moet verstaan wat jou rol as funksie maar spesifiek IT funksie in mpy as geheel is – dan raak dit 
‘n ander gesprek want die basiese skill set wat jy sal he as ‘n graduate sal anders wees as iemand wat 
20 jaar in die werksmark is.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“My role… obviously I do a lot of training for the guys for IT I am there to mentor them and guide them, 
to make sure that the quality output that we are pushing out are good before we get it out to our 
change management.” 

(Business Analyst) 

 

“So we try to train them up within their consulting and training roles and yes, pretty much anything 
about the technical aspect.” 

(Technical Manager) 

 

“and the ability to learn your stuff, because within engineering every 5 – 10 years you have to change 
your toolset completely.” 
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(Director: Research and Development) 

 

“Ek dink op die einde van die dag by my is die skillset is… as ‘n persoon wys hy kan leer dank an hy 
hierdie doen. Want dit is alles wat ek myself geleer het basies.” 

(Operational Specialst) 

 

“…vir my is ‘n belangrike ding die vermoe om te kan leer. En dit is wat ek al in die verlede ook al gese 
het. Die graad of die diploma wat die ou kry en hy stap daar in beteken eintlik vir in my opinie nie veel 
nie. Dit wys net vir my ek het die vermoe om vas te byt en ek kan leer… en jy gaan eers leer daarso” 

(Operational Specialst) 

 

“Look we do - we give a lot of training and in our company they send you about on any course you 
want to go for, which is quite cool.” 

(Business Analyst) 

Learning assessment and 
evaluation  

“Ek dink uit IT oogpunt moet daar ‘n component van finansies wees alhoewel ek dink die vlak waarop 
dit huidiglik gebeur is… in my spesifieke rol is dit iets waarin mens groei, jydit is nie iets wat jy doen 
vars uit ‘n universiteit of enige ander tersiere instansie nie” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Die realiteit is dat Projekbestuur is deel van meeste organisasies en meeste tersiere instansies dink ek 
bied dit aan, so ek dink dit is belangrike skill set om te hê want jy is constant besig met projekte” 
(Manager: Planning Investment and Portfolio  Management) 

 

“I do not expect from a guy coming here to be a brilliant C++ programmer, for him to do that fluently 
because it will just take him two months learning it and then he will be able to use it.” 

(Director: Research and Development) 
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“Spesifiek dan exchange vir email, system centre configuration manager (SCCM) daai klas van goed, 
en as ek nou eerlik moet wees dit is die tipe goed waarmee ek op hierdie stadium sukkel want ek het 
nie daai… al hoe jy dit kry is jy gaan na die ouens wat die Microsoft kursusse aanbied en jy betaal ten 
duurste want jy moet specialised raak in dit waar die maatskappy se nee maar ons het nie dit of ‘n 
spesialis in hierdie gebied nodig nie jy doen ‘n oraait job. So tipies by my ek leer myself nog. Of die 
ouens kom en hulle kom implementer die produk en jy loer oor hulle skouer en jy kyk wat doen hulle en 
leer self. So ja Microsoft se produkte is baie hoog aangeskryf, Mcafee se netwerke, en dan algehele 
hoe kan ek se kennis van, pherphials, van UPS’e tot… so jy moet weet hoe om ‘n UPS te kan inwire, 
hoe dit werk – so jy moet ‘n bietjie elektriese agtergrond ook hê.” 

(Operational Specialst) 

Learning design and 
development  

“Die realiteit is dat Projekbestuur is deel van meeste organisasies en meeste tersiere instansies dink ek 
bied dit aan, so ek dink dit is belangrike skill set om te he want jy is constant besig met projekte” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Nee jy sal gesertifiseer moet word as jy spesifiek ‘n projekbestuurder wil wees . Op my vlak wat meer 
prtefiliue bestuur is saam met die finansiele bestuur… nee, dan is dit nie ‘n verwagting dat jy 
gesertifiseer moet wees nie. Kennis is goed genoeg om meet e begin, jy sal dalk well later gesertifiseer 
moet word.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“So, from that point, be much more open minded. Here comes the difference between universities and 
Technikons or so called University of Technology but they are still Technikons. In a university the first 3 
years, they give this broad knowledge and ability to process information and how to apply it. Some 
university are better than others and some university are stronger in some fields than others. What we 
see in our field is much more embedded software, and electronic design, but not power electronics. We 
see that at Pretoria University they have a good mix of the programme. The outcome of the faculty is 
quite good. Engineering and the Computer Science faculty. The so called RAU of University of 
Johannesburg has turned to be a little bit of a disappointment, because it is a mixture of high level 
university – the old RAU – with a Technikon. So, suddenly you have some lectures who want to teach 
university and some that drag the level down to the Technikon level. We have students with an 
Electrical engineering degree but they never wrote software, they had to do projects that make bold 
from concrete materials. Just like the teamwork but they have an engineering degree in electronics. A 
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similar thing at Potchefstroom University, they are finishing an engineering degree without having done 
a software project on a big processor. But they have a degree. At the same time it is not that that but 
they do not have the ability, because they were not taught the methodology and how it work.” 

(Director: Research and Development) 

 

“I do not expect from a guy coming here to be a brilliant C++ programmer, for him to do that fluently 
because it will just take him two months learning it and then he will be able to use it.” 

(Director: Research and Development) 

 

“Ek sou sê as dit iemand is wat ‘n BA wil word, en hy studeer om ‘n BA te word dan is dit ‘n moet. Hy 
moet dit kan doen. Want dit is krities tot jou job… en ek weet dit is iets wat nie huidiglik gedoen word 
nie. Daar is niemand wat uit ‘n Universiteit of Technikon uit stap en sê ek het al modelling gedoen in ‘n 
proper modelling tool nie.” 

(Business Engineering and Analysis Manager) 

Learning delivery  “Op die oomblik daai inligting, kry ‘n persoon – ‘n candidate – wat nou kom vir die interview kry hy net 
as hy by ‘n vorige manufacturing company gewerk het, hy kry dit nie… jy kry dit nie sommer iemand 
wat uit universiteit uit kom wat vir jou kan sê dit is min of meer hoe dit werk nie. So ek weet nie of dit 
feasible is van ‘n education kant af om dit vir iemand te leer nie.” 

(Business Engineering and Analysis Manager) 

Teaching and subject 
information  

“So my role for him is to involve him in what we do… so requirements, requirements gathering, training, 
involving him in kick of sessions and JAD sessions, with developers and users. Make him comfortable 
with documentation that is basically what we are doing with him right now.” 

(Business Analyst) 

 

“My role… obviously I do a lot of training for the guys for IT I am there to mentor them and guide them, 
to make sure that the quality output that we are pushing out are good before we get it out to our 
change management.” 

(Business Analyst) 
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“Look we do - we give a lot of training and in our company they send you about on any course you 
want to go for, which is quite cool. If you need Excel training and things like that… because remember 
some of the guys do a lot of BI reporting and things, so Excel is like a huge benefit.” 

(Business Analyst) 

 

“I am responsible for the technical, not only technical but we look after infrastructure and do the 
technical training of the technical staff.” 

(Technical Manager) 

People 
management 

Performance 
management  

“There are two skills they must know. Maths and physical science. These skills are also vital to the 
mentor. Without these they can’t do anything, and the ability to learn your stuff, because within 
engineering every 5 – 10 years you have to change your toolset completely. There is no one that is 
going to teach you. Because since you get your degree, you have to learn new things yourself.” 

(Director: Research and Development) 

 

“They type code on a higher level under somebody’s supervision. Some will what they call just be 
spread sheet typers… doing presentations and proposals. But for a big company, let’s say for a much 
bigger company who has 300 people, they will have 5-10 software architects, that will do the actual 
design, and then they will have guys working for them coding, not asking anything. We have a different 
way of doing because we are a small company, we do not have the luxury of having such a structure, 
we have 2-3 highly experience software engineers, and all the other guys they work together as a 
team.” 

(Director: Research and Development) 

 

“So we try to train them up within their consulting and training roles and yes, pretty much anything 
about the technical aspect. I do not think it is a title but where anything technical is needed that is 
where I come in.” 

(Technical Manager) 

Professional development “So my role for him is to involve him in what we do… so requirements, requirements gathering, training, 
involving him in kick of sessions and JAD sessions, with developers and users. Make him comfortable 
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with documentation that is basically what we are doing with him right now.” 

(Business Analyst) 

 

“My role… obviously I do a lot of training for the guys for IT I am there to mentor them and guide them, 
to make sure that the quality output that we are pushing out are good before we get it out to our 
change management.” 

(Business Analyst) 

 

“Look we do - we give a lot of training and in our company they send you about on any course you 
want to go for, which is quite cool. If you need Excel training and things like that… because remember 
some of the guys do a lot of BI reporting and things, so Excel is like a huge benefit.” 

(Business Analyst) 

“I am responsible for the technical, not only technical but we look after infrastructure and do the 
technical training of the technical staff.” 

(Technical Manager) 

Quality and 
conformance 

Quality management  “So, m.a.w. daar is ‘n spesifieke metodologie wat ek toepas as ek ‘n projek doen. In my geval spesifiek 
is dit dan PMBOK, en hulle sit in Amerika. So ek is gesertifiseer by hulle en al my projekte moet comply 
met al hulle metodologiee.” 

(Project Manager) 

Quality assurance  “I do what the operators would have done. I automate those, so it happens a whole lot quicker” 

(Solutions Architect) 

Quality standards  “Yes, yes, because you have to be able to explain, concisely and articulate in your document and say 
this is exactly what needs to be done. Because remember your documents, especially something like 
your BRS will be seen, by the user, be seen by management, by the developers. Everyone is going to 
see it. So it has to be good” 

(Business Analyst) 

Conformance review  “Dit gaan ook baie dieper in want risiko is ook een van die areas wat aangespreek word.” 

(Project Manager) 
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“I do what the operators would have done. I automate those, so it happens a whole lot quicker.” 

(Solutions Architect) 

 

“Once you got that you can go one step up and say you need to understand networks and security. 
You need obviously what it entails if someone breaks in onto your systems those types of things” 

(Technical Manager) 

 

“Understand everything on how to develop applications from scratch and actually make sure those 
applications are working perfectly.” 

(Delivery Manager) 

Digital forensics  “Once you got that you can go one step up and say you need to understand networks and security.” 

(Technical Manager) 

Relationships and engagement 

Stakeholder 
management 

Sourcing  “Nou moet ek weet… XXX is een van my supply chains” 

(Project Manager) 

 

“Dit is nou tipies ‘n “XXXl”, ‘n “YYY”, “ZZZ” hulle is die ouens wat demand. Die supply kant is soos ons 
mense van ons maatskappy. Daar is ander companies ook. So die konsep wat jy dan deurbring is om 
bv ‘n spec te skryf sodat hulle kan verstaan waar begin dit. Die spec, le aan die demand kant. Die 
supply kom da nom ‘n response te gee op die spesifikasie.” 

(Project Manager) 

 

“M.a.w. uit die demand uit. Kom ons sê ek het ‘n projek en hulle soek ‘n Microsoft Access Databasis, 
met ‘n applikasie maar die ding werk nie meer vir hulle nie vir die eenvoudige rede die Access 
databasis het nie die power en die capability nie, nou, demand skryf ‘n spesifikasie om te sê hierdie 
ding wil ons na ‘n relational database toe vat” 

(Project Manager) 
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Contract management  “So vir my, ek het baie kontrakte opgestel, by my kliente gewerk, ek het presies probeer vasstel wat en 
hoe ons hulle probleem kan oplos met sagteware.” 

(Game Developer) 

 

“So we do all the transaction processing in store like capturing a new customer, capturing their 
personal details etc., etc., creating the contract for either cash sales, cash sales for delivery or like HP 
like term sales for 12, 24 month deals for major retailers.” 

(Divisional and Development Manager) 

Relationship management  “Thus a customer relationship is very important? 

It is very important! To understand the customer and ask the customer what are your challenges in this 
company? What do you require? How can an outsourced company help your company, to better your 
processes?” 

(Director: Business Intelligence, System Development and Web Development) 

Selling  “Kommuniksasie is ‘n groot een, sales, die ability om jou sagteware te kan vat en te verkoop of te 
probeer uitwerk wat hulle nodig het” 

(Games Developer) 

 

“That is essentially our core business. And so to do that we have developed a spoke solution which is 
essentially customised software and we sell that software… we do not sell the software we rent the 
software out.” 

(Divisional and Development Manager) 

 

“So what we sell essentially is our IP essentially. So we go to the client and say ah you are in the retail 
business, let us create a solution for you and this is the base from which you can work and we have 30 
users IP built into it, we have made this thing bulletproof.” 

(Divisional and Development Manager) 
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“They come into this environment, with very little or no retail experience, the only experience they have 
is they’ve being in a shop and I’ve bought something. That is the extent of their experience.” 

(Divisional and Development Manager) 

 

“Retail is important for my business, for my business, for my developers to know. They must 
understand what retail is all about.” 

(Divisional and Development Manager) 

Sales support  “So what we sell essentially is our IP essentially. So we go to the client and say ah you are in the retail 
business, let us create a solution for you and this is the base from which you can work and we have 30 
users IP built into it, we have made this thing bulletproof.” 

(Divisional and Development Manager) 

 

“Retail is important for my business, for my business, for my developers to know. They must 
understand what retail is all about.” 

(Divisional and Development Manager) 

 

“You know what you can go anywhere… sales makes the company grow. We can develop a developer, 
but if we can’t sell it is useless to have that product.” 

(Director: Business Intelligence, System Development and Web Development) 

 

“So even with these guys (interns) I do go with them into presentations so that they can see how to 
present, how to sell, how to sell ideas, because companies out there, they do not look at your solution 
or your system.” 

(Director: Business Intelligence, System Development and Web Development) 

 

“So that is an opportunity to say... guys we can also do this for you. So I realised the gap because we 
are out there to see what is happening, not to focus on what you do but there are other opportunities… 
say by the way… this is what we can offer…” 



281 

Category Skill  Significant Quotes 

(Director: Business Intelligence, System Development and Web Development) 

Product management  “That is essentially our core business. And so to do that we have developed a spoke solution which is 
essentially customised software and we sell that software… we do not sell the software we rent the 
software out. So what we sell essentially is our IP essentially. So we go to the client and say ah you are 
in the retail business, let us create a solution for you and this is the base from which you can work and 
we have 30 users IP built into it, we have made this thing bulletproof.” 

(Divisional and Development Manager) 

Additional Skills 

 

Adapt 

“Genoegsame kennis van IT omgewing, die vermoe om te leer, Life Long Learning,  aanpasbaarheid, 
want dit is constant veranderende omgewing en kan dink vir homself Logika kan toepas” 
(Manager: Planning Investment and Portfolio  Management) 

 

“For a developers job with us the biggest thing is, or two things are the ability to adapt to new software, 
adapting to new software, because we try to keep up with the latest trends that work with us, so we 
also need long term solutions, thus you need to debug things that have been there.” 

(Software Developer) 

 

“…the ability to solve problems and to adapt to new technologies.” 

(Software Developer) 

Analytical skills 

“So would you say that is the two most important skills for a systems developer: Logic and 
communication? 

Yes and also analytical skills and obviously technical skills. “ 

(System Developer) 

Appreciation 

“Yes we know we must train and consult to make money, because that is our business. Therefore 
people understand their role because they want to be part of something. But that is an important 
matter. And then appreciation and stuff like that is also something” 

(Technical Manager) 



282 

Category Skill  Significant Quotes 

“If you got the best technical knowledge out there but you don’t know how to present yourself you don’t 
know how to email, or show respect or to be appreciative of what you are here for – no one will care for 
you.” 

(Training Coordinator) 

Attitude 

“So if somebody else wrote the code, you need to maintain it. So you need to have the right attitude. 
You need to be encouraged if you chose this career you or if you want to be the best in this career you 
need to believe in that.” 

(Software Developer) 

 

“They lack the truth. There is a lie that tells ICT will give you money. They come in and think they will 
get money but there is actually a lot of work involved to get that money. So it is the attitude. If you come 
in just for the money you lack the attitude to explore.” 

(Software Developer) 

 

“So you need to have that personality to say I am going to dig deep into this thing and carry it out and 
make it work for me. Rather than it works and I don’t know why or it doesn’t work and I don’t know why. 
You need to have the attitude that it will work for me. I also would say the biggest thing is the lack of 
self-motivation and the drive to know and to learn.” 

(Software Developer) 

 

“…maar wat ons nou al baie gesien het met die jare deur is daai attitude van wil leer, is nie meer daar 
nie, maar wat ons nou al baie gesien het met die jare deur is daai attitude van wil leer, is nie meer daar 
nie.” 

(Operational Specialist) 

 

“Ek sien dit so baie dat die ouens se maar ek gee op. Dan se ek het jy ooit begin? Begin by die begin.” 

(Operational Specialist) 
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“To be able to take initiative, to have an enquiring mind, to be a person who doesn’t give up very 
easily.” 

(Delivery Manager) 

 

“You can never get something right the first time… to be able to go back and say I did it wrong. They 
say there are so many ways to skin a cat, not even a cat anymore… there are so many ways to skin a 
pig. So those are the basic qualities required. To be motivated, push yourself, and never give up.” 

(Delivery Manager) 

Certification 

“PMBOK is ‘n standard raamwerk wat in die mynomgewing of eintlik in ons maatskappy gebruik word 
en dit is voldoende vir standard projekbestuur of generiese projekbestuur.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Nee jy sal gesertifiseer moet word as jy spesifiek ‘n projekbestuurder wil wees.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Jy kan gaan kyk na ITIL… ITIL is ook ‘n nuwe buzz word, of eerder al’ ou buzz word… BAie baie 
baie… Ek weet nie of dit relevant is tot hierdie discussion, maar ook jou ISIS certification. In information 
security het jy jou ISO27001, en dan vir jou ITIL service management certification het jy ISO 20K… So 
al daai ISO certification goed is ook half ‘n…ISO gee virj ou die standard, maar saam met die standard 
kom daar iets anders wat vir jou sê OK, hoe doen jy dit. Soos vir ISO20K het jy jou ISO20K standards 
en dan het jy jou ITIL wat vir jou die proses gee van hoe jy dit actually achieve.” 

(Business Engineering and Analysis Manager) 

 

“By die werk is skills wat hy moet gaan kry by spesifieke Microsoft training, spesifieke Mcafee training, 
spesifieke SAP training, so spesifiek in daardie produkte.” 

(Operational Specialist) 
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“So is jy van mening dat tersiere instansies moet certifications aanbied? 

Definitief, definitief!” 

(Operational Specialist) 

 

“Ek is professioneel gesertifiseer as ‘n Projekbestuurder. So, m.a.w. daar is ‘n spesifieke metodologie 
wat ek toepas as ek ‘n projek doen. In my geval spesifiek is dit dan PMBOK, en hulle sit in Amerika. So 
ek is gesertifiseer by hulle en al my projekte moet comply met al hulle metodologiee. So daar is goed 
oor integrasie in ‘n projek.” 

(Project Manager) 

 

“I do quite a lot of architecture, because I am TOGAF certified.” 

(Delivery Manger) 

Communication 

“So as ek in ‘n manufacturing besigheid is en ek is hulle BA interview vir manufacturing, ag in my 
besigheid wat manufacturing besigheid is, dan sal ek vir hom vra wat is materials management, weet jy 
wat is die proses daarvoor?” 

(Business Engineering and Analysis Manager) 

 

“Ja, maar die punt is hy moet van alles op ‘n hoe vlak van weet en hy gaan dit nie noodwendig self 
doen nie… en die rede daarvoor is, hy moet dit verstaan om ‘n beter requirement te kan skryf en dat hy 
met mense ‘n gesprek kan hê.” 

(Business Engineering and Analysis Manager) 

 

“Moenie dink jy oor kommunikeer nie. Hoe meer jy kommunikeer hoe meer begin mense daaroor dink 
en hoe meer gaan goed begin uitkom.” 

(Business Engineering and Analysis Manager) 
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“Will you please explain the soft skills required for your current role? 

Soft skills… presentation and report writing.”  

(Software Developer) 

 

“We do however do not use a lot of those; we try to minimise documentation as much as possible 
keeping our documentation in the code, so write your comments in your code. Make sure your code 
is… I do not want to say self-documenting because that is very hard, but if there is a difficult thing in 
your code, document it in your code. That is easier to read and having two separate documents where 
you have to go from this one to the other.” 

(Software Developer) 

 

“Entrepreneurship would be useful just thinking back for me… communication as well. It depends on 
what your career goals are.” 

(Software Developer) 

 

“Be able to read English, and repeat things more than a 1000 times without getting bored.” 

(Director: Research and Development) 

 

“Look the biggest problem is… most people cannot speak English, they cannot write and they can’t 
read. What I firmly believe, a university must force for all the projects they submit, should be 
handwritten, because the people cut and copy, they do not read.” 

(Director: Research and Development) 

 

“Beide om te skryf en om te lees. Die groot probleem is hulle lees nie eintlik hulle requirements 
document nie. Die proses van kyk wat is eintlik nodig en ek gaan nie soort van in ‘n rigting in, en gaan 
dan groot…” 

(Games Developer) 
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“Kommuniksasie is ‘n groot een, sales, die ability om jou sagteware te kan vat en te verkoop of te 
probeer uitwerk wat hulle nodig het - Was beslis useful.” 

(Games Developer) 

 

“Kyk soft skills dink ek is nodig vir almal. Elke rol benodig dit. Om goed te kommunikeer is defnitief ‘n 
goeie ding.” 

(Games Developer) 

 

“Ek skryf vreeslik baie, solid tegniesie dokumentasie. Dit is nogals redelik krities vir my gewees. Om 
baie vining te kan skryf is nogals useful. So as iemand goed kan tik, is dit great!” 

(Games Developer) 

 

“Ja, goed soos kummunikasie is regtig – binne of buite – sagteware is regtig nodig” 

(Games Developer) 

 

“Communication skills are a key skill. I also have learned that through - when I was a lecturer – so 
again yes you require some skills which are presentation skills to communicate effectively in front of 
people. So that skill which I have learned in the environment as a lecturer still plays a role and I am use 
to it. It is just a different audience… But the skill is crucial to have.” 

(Information Analyst) 

 

“Kommunikasie skills is maar altyd nodig en goed. Die vermoe om met verskillende culture oor die weg 
te kan kom en baie geduld. Want tipies in ons omgewing want jy werk nie in ‘n IT maatskappy nie, dit is 
‘n chemise maatskappy so baie van die ouens met wie jy werk het geen IT agtergrond of kennis nie, so 
jy moet geduld kan he om te kan verduidelik dit is hoekom ‘n ding nie werk nie, of dit is wat jy verkeerd 
doen of… daardie klas van goeters.” 

(Operational Specialist) 
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“I mean you can read it, but what I’ve found is that even my best developers will misunderstand what 
somebody wrote down on a piece of paper, the business requirements. The BA, talks business 
language and that is exactly what they need to do. So if they make sure, the customers’ requirements 
are understood, they put it down, they articulate it in such a way that it is more English like anything 
else, it is like writing a little novel. You know you want this, and all off this lovely stuff… and these 
reports must fit in and da da da da… but like low level details.” 

(Divisional and Development Manager) 

 

“As jy as projekbestuurder genoegsaam weet, dan weet jy binne kommunikasie het ek in elkgeval – 
ons noem dit ‘n “communication managagement plan”.” 

(Project Manager) 

 

“En ek sê OK, en in my kommunikasie plan het ek ook sekere… as ek ‘n juniortjie op die projek sit… ek 
gaan nie dat hy met die sponsors praat en email stuur nie. Want hy kom en hy is dalk omgekrap en hy 
verstaan dalk nog nie hoe die wêreld daar buite werk nie. Ek stuur die mail vir die ou.” 

(Project Manager) 

 

“Nou het ons sekere dienste wat ons bestuur. En wat nou gebeur is daar is probleme in die diens. Nou 
kom die ou en sê die ding val om. Dan sê ek vir hom nee, dit is nie die waarheid nie. Kom ons gaan 
kyk in dieper wat is die probleem. So wat eintlik behoort te gesê is, is “ek ervaar ‘n probleem op hierdie 
diens”.” 

(Project Manager) 

 

“Kyk wyd, en jy moet sekere goed uit dit uit kommunikeer.” 

(Project Manager) 

 

“So die feit dat jy wyd moet kommunikeer maar jy kommunikeer maar jy kommunikeer nie alles nie. So 
baie keer met kommunikasie voordat dit uitgaan… ons praat van two tier, is as ons weet dit is 
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sensitiewe kommunikasie, dan het ons ‘n vergadering. Ons ons besluit daar wat gesê word, ons besluit 
wie stuur die kommunikasie uit en as my team leader die kommunikasie uitsit, sluit hy my in ook. Want 
as iemand terug kom en hulle begin dalk nou te query en se wat van dit en wat van dit… hulle begin 
dalk nou daardie boelie effek te doen… dan klim ek in en sê Nee, die volgende… m.a.w. ek trek dit op 
na my vlak toe.” 

(Project Manager) 

 

“Die die feit dat die two tier kommunikasie… ek het nerens in ‘n boek dit nog gesien nie. Ek het dit oor 
jare dit aangeleer, dat daar is ‘n nie geskrewe reel wat inskop ook… as jy my mail en jy copy jou baas 
in, en ‘n ander ou dit oopmaak dan kan hy klaar sien die eskalasie wat plaasgevind het.” 

(Project Manager) 

 

“So progress reports, progress meetings, waar jy dan se, weekliks, twee weekliks, met die klient sit. Dit 
alles kommunikeer jy” 

(Project Manager) 

 

“So hoe vertel ek vir die klient, hier is ITIL? Hoe vertel ek vir die klient as iets, kom ek se release 
management… daar is ‘n nuwe software release wat uitkom… en nou moet ek iets doen om vir die 
klient te se daar is ‘n nuwe release - of hy sê vir my daar is ‘n nuwe release. Hoe hanteer ek dit?” 

(Project Manager) 

 

“Alright for us what we have noticed, or what I have noticed is that you have to be a good 
communicator; you have to be able to talk to people. That is essential to get the actually requirements 
from users.” 

(Business Analyst) 

 

“So we will speak to the users and say OK, cool this is what you need, and then we need to change the 
talk into an IT specification for the developers so that they understand it. So firstly you have to be able 
to talk to both users and developers.” 
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(Business Analyst) 

 

“There are templates and things, but obviously your command of the English language needs to be 
there.” 

(Business Analyst) 

 

“Yes, yes, because you have to be able to explain, concisely and articulate in your document and say 
this is exactly what needs to be done. Because remember your documents, especially something like 
your BRS will be seen, by the user, be seen by management, by the developers. Everyone is going to 
see it. So it has to be good.” 

(Business Analyst) 

 

“The ability to get along with people, the ability to influence people – YES and the other one is - be able 
to listen. You need to listen, so whilst I am talking you are formulating stuff – you need to stop that. You 
need to listen first and once you heard the whole conversation then you start the formulation. Because 
someone explains a problem and you are formulating but the problem goes on and your formulations 
needs to… most people don’t change the formulation…” 

(Solution Architect) 

 

“Yes soft skills are etiquette like for instance when you email.” 

(Technical Manager) 

 

“How do you type out an email? You know that is very important. How do you spell? How do you 
communicate with people?” 

(Technical Manager) 

 

“There is an email etiquette course that we are doing here. Then conversation skills, communication 



290 

Category Skill  Significant Quotes 

skills, professionalism and customer relations. Those are your very basic things.” 

(Technical Manager) 

 

“You do need communication skills because there are situations where you will be faced with 
challenges, maybe you solve a problem what you have never solved before, or it is above your level so 
you need good communication skills to approach people who give you help. Remember communication 
also has to do with attitude. So if you lack communication skills some people might think you have an 
attitude. Communication skills are very important because it can help you to reach out for help and also 
to share.” 

(System Developer) 

 

“Whereby I mean they put ideas on the table, start sharing ideas and to compare everything.” 

(Delivery Manager) 

 

“I think our biggest issue from our technical students that come into a corporate environment is their 
soft skills. They don’t know how to email, they don’t know how to dress, they don’t know how to speak, 
and they don’t know how to show respect not in a bad way but they don’t know levels of authority, so 
they don’t know what an organogram is, they don’t know what a GM is, they don’t know that they are 
the lowest level of the lowest – they need to go into a company and they need to do what they are told 
to do. They don’t know all of those things. So we pick that up, and it was quite a big issue in the past 
and when students come in we actually send them immediately on a business ethics course – that is 
you know how to present yourself, how to write an email, because things like that can make or break a 
person. If you got the best technical knowledge out there but you don’t know how to present yourself 
you don’t know how to email, or show respect or to be appreciative of what you are here for – no one 
will care for you. So that is our biggest problems with students coming here.” 

(Training Coordinator) 

 

“So that they know how to send emails, they know compose emails, they know how to address people, 
how to speak to the opposite sex, how to dress, all of those things are appropriate. So that is our 
biggest problem.” 
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(Training Coordinator) 

Conflict management 

“And also conflict management is extremely important! Like… It is hard to please everyone, especially 
as a BA, so sometimes you will have to go to a user and be like… we can’t do this for you. These are 
the reasons why. People will get angry. Developers will also say that they do not want to build certain 
things, but you have to tell them this is the reason why we are doing this… you know. So conflict 
management. There is conflict in the job. You will have to be good at not losing your cool and be able 
to deal with people.” 

(Business Analyst) 

Critical Thinking 

“You need to be a critical thinker. You need to think beyond because your duty as a software developer 
is to solve the existing problem. So you’re thinking capacity needs to be on another level. Some people 
are born with it but I think you can also be trained how to think. How to think the way you should.” 

(System Developer) 

 

“A personal like I mean the ability to think very quickly, and who is open minded and it needs to be a 
person who… has time management” 

(Delivery Manager) 

Curiosity 

“Soos byvoorbeeld as jy ‘n requirement gaan doen moet jy weet wat is service level management. 
Service level management moet kyk… OK as ek hierdie ding gaan insit… jy moet weet ek het ‘n klient 
component, ‘n supplier component… miskien… dit hang af van die projek waaraan jy werk. So jy moet 
kan uitvind… as die besigheid vra vir ‘n service level van ‘n spesifieke… sê nou hulle wil hulle support 
calls… wil hulle resolved hê in 4 ure, dan moet jy basies die vrae gaan vra en sê OK, internally kan ons 
dit doen.” 

(Business Engineering and Analysis Manager) 

 

“So jy moet vir’n ou kan verduidelik die network moet x,y,z kan doen en dit is hoekom ek dit sê want jy 
weet nie net omdat dit in my document staan nie maar dit is die vrae wat ek gevra het. So as daai ou 
vir jou sê het jy hieraan gedink of het jy daaraan gedink dan sê jy nee ek het nie daaraan gedink nie, 
dan gaan jy terug na die besigheid toe, jy vra jou vrae en jy update jou requirements document maar 
volgende keer gaan jy weet jy moet daai vrae vra.” 

(Business Engineering and Analysis Manager) 
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“So jy moet honger wees om te gaan uitvind, jy moet baie probing wees, jy moet issue identification en 
problem analysis doen. As jy daai goed kan doen dan maak dit nie saak wat se probleem na jou toe 
kom nie, jy behoort daarmee te kan cope.” 

(Business Engineering and Analysis Manager) 

 

“Daar is beslis nie ‘n resep vir hoe om ‘n BA te wees nie. Daar is nie’n boek van hoe om ‘n BA te wees 
vir dummies daar buite nie… so dit is defnitief jy moet van baie weet, belangstel in baie goed wat dan 
vir jou die ability en capability gee om te gaan uitvind oor goed en verskillende dinge soos konsepte, 
frameworks… en al daardie goed bymekaar te bring en iets nuuts daarvan te maak. Jy moet ook baie 
innovative wees.” 

(Business Engineering and Analysis Manager) 

 

“So it is the attitude. If you come in just for the money you lack the attitude to explore.” 

(Software Developer) 

 

“If I will tell such a person to develop me a break system for a car – he will tell me how? 

That boils down to an enquiring mind? 

Yes”  

(Director: Research and Development) 

 

“To constantly look around because there are a lot of clever people of this 100m² these people are 
working in, and if he is not looking around, listening he is going to fall behind because these guys are 
talking to one another in the passages and they think about this and come up with a solution, but they 
do not necessary share it with everybody.” 

(Divisional and Development Manager) 
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“You just mentioned that you need to ask, so you must think of this. Is it then necessary to 
have the curiosity of thinking further that what is just in front of you? 

As a BA yes you have to. Because remember a lot of the times… our days we spend thinking.” 

(Business Analyst) 

 

“When they come into our interviews and that is also a soft skill – is they don’t research they know that 
they are coming to XXX, but they don’t actually think – OK, what technical part of my studies should I 
know for XXX? What does XXX do? Let me think…So XXX has phone calls and data – so what is 
involved in that? They don’t research on that. So when they come for the interviews – they only way 
they actually go through is when I feel sorry for them. So they are nice people and they speak well and 
everything but they know bugger-all of technology and what XXX actually does.” 

(Training Coordinator) 

Data capturing 

“So we do all the transaction processing in store like capturing a new customer, capturing their 
personal details etc., etc., creating the contract for either cash sales, cash sales for delivery or like HP 
like term sales for 12, 24 month deals for major retailers. That is essentially our core business.” 

(Divisional and Development Manager) 

Divide and conquer 

“Korrek ja, maar dit is op die ou end van die dag is dit steeds byvoorbeeld ‘n jaar projek, maar hoe jy dit 
filter is meer agile. So dit is makliker om ietsie kleins te verander as wat jy sou sê 6 maande aan 
gewerk het te verander. Verstaan jy hoekom ek so se? Maar van ‘n BA kant af is dit maklik… makliker 
as jy die regte mindset het dat jy so sal kan werk.” 

(Business Engineering and Analysis Manager) 

Entrepreneurship 

“Entrepreneurship would be useful just thinking back for me… communication as well. It depends on 
what your career goals are. So I know I have aspirations to have my own company, doing software so if 
that is your idea, but there are people who… and the reason why I am doing that is I think it would be 
fun, it would be a new challenge” 

(Software Developer) 
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Facilitation 

“Ja, daai tipe goed kom gewoonlik uit in jou interview sessions, JAD sessions end facilitation sessions. 
As jy die regte vrae vra” 

(Business Engineering and Analysis Manager) 

“Ja ja… so negotiation skills is belangrik, en facilitation skills is belangrik. Jy weet in die verlede het 
hulle dit altyd ‘n JAD session genoem. Maar ek noem dit net ‘n facilitation session. So maak nie saak of 
jy met die besigheid praat ooor iets, met ‘n klomp besigheids mense, en of jy met IT praat oor iets, met 
‘n klomp IT mense, daardie sessions moet jy kan facilitate.” 

(Business Engineering and Analysis Manager) 

 

“You must be able to facilitate those JAD sessions… 

That is your job yes.” 

(Business Analyst) 

Integrity 

“I also suppose what goes with it is integrity. What you don’t want is somebody who says something 
and does not do that something. So being reliable…” 

(Divisional and Development Manager) 

 

“No. when the pressure is on then you sees a person’s true colours for the first time actually.” 

(Divisional and Development Manager) 

IT jargon 

“All of those things. Look the more knowledge you have the better to understand how Everything works 
and how everything ties in together. Like when developers are talking about VM’s you have to know 
they are talking about virtual machines.” 

(Business Analyst) 

IT levels, function and 
framework 

“Dus ‘n baie sterk agtergrond van alles wat binne in IT gebeur is belangrik, om te verstaan wat dit is, 
hoe dit integreer, wat se funksie IT vir die besigheid is.” 
(Manager: Planning Investment and Portfolio  Management) 
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“Die metodologie of raamwerk wat binne in Projekbestuur beskikbaar is, is goed genoeg om basiese 
projekbestuur meet e doen, maar as mens gaan kyk na PMBOK is ‘n standard raamwerk wat in die 
mynomgewing of eintlik in ons maatskappy gebruik word en dit is voldoende vir standard projekbestuur 
of generiese projekbestuur.” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Secondly since we are in the IT industry it is good to have IT knowledge.” 

(Business Analayst) 

 

“You need to up to date with all of that, you must be up to date with business as banking. What they 
require out of the IT.” 

(Solutions Architect) 

 

“…and yes just basic IT principles. Input, process output” 

(Solutions Architect) 

 

“they don’t know how to speak, and they don’t know how to show respect not in a bad way but they 
don’t know levels of authority, so they don’t know what an organogram is, they don’t know what a GM 
is, they don’t know that they are the lowest level of the lowest – they need to go into a company and 
they need to do what they are told to do.” 

(Training Coordinator) 

Lateral thinking 

“And I think where people can make a big difference, because it just takes a different type of thinking 
you know a little bit of lateral thinking where people think... ahhh I see you have 20 of these things, why 
don’t we just do this… that kind of stuff… and I don’t know if you can teach somebody to think like that 
you either got it or not.” 

(Divisional and Development Manager) 
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“But also to identify the problem or think there is a problem although it is not really there yet? 

Yes and they need to develop things in such a way that those problems never happen again. That is a 
real bonus when you find a guy like that. Bonus because they are few…” 

(Divisional and Development Manager) 

 

“Even when a guy is not actually doing work and they just sit there and are thinking, it is fine. A lot of 
the times the solutions aren’t there and you have to think whether you are at home, whether you are 
driving in your car you know.” 

(Business Analyst) 

 

“A personal like I mean the ability to think very quickly, and who is open minded and it needs to be a 
person who… has time management.” 

(Delivery Manager) 

Logic 

“Dit is ook daai analytical logical ding wat uitkom. En as ek ‘n persoon kry wat byvoorbeeld industrial 
engineering en hy het dit deurgekom, dan weet ek hy het die regte logical capability en manier van 
dink. Ek hoef nie daaroor te wonder nie, ek weet hy het dit. Want hy sou dit nie deurgekom het, as hy 
dit nie gehad het nie.” 

(Business Engineering and Analysis Manager) 

 

“First thing, you have to understand maths and physics, and have common sense. You need 
methodology to be able to analyse things, to follow process, and to think.” 

(Director: Research and Development) 

 

“Maths, physics, common sense and methodology, and they can learn the languages because every 
single project what we are doing here, or… we developed something 6 years ago, starting from 
scratch” 
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(Director: Research and Development) 

 

“Logiese problem solving. Begin op ‘n punt en werk dit logies uit. Ek sien dit so baie dat die ouens se 
maar ek gee op. Dan se ek het jy ooit begin? Begin by die begin. Kyk of die kabel ingeplug is bv, is die 
krag aan? Jy sal nie glo hoe baie ons dit sien nie… o die ding werk nie, ons het alles gedoen… o maar 
die krag is nie aan nie. So ja logiese basiese problem solving skills! Ja skies, mens dink aan so baie 
goeters wat mens wil se, sekere goed kan ek nie dadelik onthou nie maar jy het my nou getrigger met 
dit, maar ma dit is definitief – ek wil eintlik se dit is right up there, dit is van die belangrikste. Dit voel net 
half die tye het verander en ek kom nie… internet en google was nie daar. Jy het maar gesit en self 
goed uit-figure.” 

 (Operational Specialist) 

 

“Do you think logical skills goes hand in hand with problem solving which and are required? 

Very much so, very much so… I think you will find the guys who are the best problem solvers are the 
guys that have that skillset…” 

(Divisional and Development Manager) 

 

“For a systems developer, which skills are required to do your job? 

I think the core is logic.” 

(System Developer) 

 

“Yes like I said problem-solving skills – and therefore you need algorithms as a technique or 
algorithms. With logic you plan on paper. You just model like when the users are going to input this, 
after this, this is the process or calculation where after you convert it to any programming language. 
That is the basics and core according to me.” 
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(System Developer) 

MS Excel 

“If you need Excel training and things like that… because remember some of the guys do a lot of BI 
reporting and things, so Excel is like a huge benefit. That is one… a big think I think. Excel is a big 
deal.” 

(Business Analyst) 

Negotiation skills 
“So negotiation skills is belangrik, en facilitation skills is belangrik. Jy weet in die verlede het hulle dit 
altyd ‘n JAD session genoem.” 

(Business Engineering and Analysis Manager) 

Patience 

“So not everyone is going to get everything they want right away. You must be patient and there is 
other divisions in our business that do that kind of stuff…but they are going to take the best. The cream 
of the cream. They are not going to say ah you want to do mobile, and pull him in you know. They are 
going to wait and see how these guys preform.” 

(Divisional and Development Manager) 

 

“Die vermoë om met verskillende culture oor die weg te kan kom en baie geduld. Want tipies in ons 
omgewing want jy werk nie in ‘n IT maatskappy nie, dit is ‘n chemise maatskappy so baie van die 
ouens met wie jy werk het geen IT agtergrond of kennis nie, so jy moet geduld kan he om te kan 
verduidelik dit is hoekom ‘n ding nie werk nie, of dit is wat jy verkeerd doen of… daardie klas van 
goeters.” 

(Operational Specialist) 

People relationship 
“The ability to get along with people, the ability to influence people – YES and the other one is - be able 
to listen” 

(Solutions Architect) 

Practical skills 

“They come here but they do not have the practical experiences… they lack the practical skill and they 
have a very basic knowledge of what it is.” 

(Technical Manager) 
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“I will say, you know I was also a graduate, so when you come out you actually don’t know – you feel 
like you don’t know anything, because all you know is the book and when I take them to the server 
room I can see there is a lot going on in their mind because they do not have hands on experience. So 
the book is something totally different to hands on experience.”  

(System Developer) 

Presentation skills 

“…en na 30 dae moet jy al ‘n presentation kan wys vir mense. Wat die solution gaan wees."  

(Business Engineering and Analysis Manager) 

 

“Soft skills… presentation and report writing. All of those.” 

(Software Developer) 

 

“Ek het baie presentations al opgestel, ek het geleer hoe om presentations te doen, maar dit is 
gewoonlik die bemarkingspan wat dit doen… en dit dan regtig goed doen.” 

(Games Developer) 

 

“You need to, that department needs somebody who can confidently stand in front of people and 
present the data and make sure the people understand whatever you are presenting.”  

(Information Analyst) 

 

“So again yes you require some skills which are presentation skills to communicate effectively in front 
of people.”  

(Information Analyst) 

 

“Om te kan verduidelik dit is hoekom ‘n ding nie werk nie, of dit is wat jy verkeerd doen of… daardie 
klas van goeters. Dit is hoekom hy gebreek het, en sulke goed gebeur.”  

(Operational Specialist) 
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“I did pick this up early in my life, the way you carry yourself in the company.” 

(Director: Business Intelligence, System Development and Web Development) 

 

“We have the JAD’s and the kick of sessions, and things, once everyone is happy with it, it gets 
presented on a weekly basis to our change management group, and they actually make the call, they 
are senior management “ 

(Business Analyst) 

 

“Yes, I guess presentation skills are important, especially when you do demo’s and in you kick of 
sessions.” 

(Business Analyst) 

 

“So they present… we need these requirements and we are trying to fulfil those requirements.” 

(Solutions Architect) 

 

“How do you present yourself? Presentation, we do a lot of CTT – I am a certified technical trainer, then 
you work with people.”  

(Technical Manager) 

 

“How well do you dress? That is unfortunate but that is how it is. They don’t know how to email, they 
don’t know how to dress, and they don’t know how to speak.”  

(Training Coordinator) 

 

“If you got the best technical knowledge out there but you don’t know how to present yourself you don’t 
know how to email, or show respect or to be appreciative of what you are here for – no one will care for 
you.”  

(Training Coordinator) 
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“So that they know how to send emails, they know compose emails, they know how to address people, 
how to speak to the opposite sex, how to dress, all of those things are appropriate.”  

(Training Coordinator) 

Pressure 

“Pressure can be high. Some systems go down, or there are problems and the guys are wild, and 
everyone is on you. Everybody wants to know what's going on and when will it be back. To keep calm 
in that time” 
(Project Manager) 

 
 
“When the pressure is on then you sees a person’s true colours for the first time actually.” 

(Divisional and Development Manager) 

Pro-active 

“A “Company X” or “Company Y” or who ever, you do not want to tell me my system has fallen. I have 
to say to you, "Your system is sick, I have to get it done". Take note. That's all you have to say, and a 
day or three later I say "thumbs up" to you. The system works. That's my job. That's why I was 
contracted with a SLA to ensure 99.9% uptime. It is that I do this proactive service delivery.” 
(Project Manager) 

Professional skills 

“So, if you know you're going to a technical ... a “techie” place where guys wear shorts and slippers 
then you have to wear a jean and a shirt. So you should always be a bit smarter. For example, you will 
not go on wearing clothes. You must know the area. Such type of things. You know professional.” 

(Business Engineering and Analysis Manager) 

 

“Kyk soft skills dink ek is nodig vir almal. Elke rol benodig dit. Om goed te kommunikeer is defnitief ‘n 
goeie ding, Expectations management is altyd ‘n baie baie groot vaardigheid. Veral as met kliente 
gewerk word. Soos moenie beloftes maak nie, om sensitief nee te kan se, en om professioneel op te 
tree is baie belangrik. Maar weer, dit kan spesifiek wees tot die maatskappy wat jy in werk. So as jy kyk 
na iets soos engineering, is dit nie so krities nie. Daardie tipe ouens is baie direk.” 

(Games Developer) 

 

“They don’t know how to email, they don’t know how to dress, they don’t know how to speak, and they 
don’t know how to show respect not in a bad way but they don’t know levels of authority, so they don’t 
know what an organogram is, they don’t know what a GM is, they don’t know that they are the lowest 
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level of the lowest – they need to go into a company and they need to do what they are told to do.” 

(Training Coordinator) 

 

“They will do their coding and they will do their technical stuff but when it comes to actually showing 
respect they suffer in that hugely” 

(Training Coordinator) 

 

“If you got the best technical knowledge out there but you don’t know how to present yourself you don’t 
know how to email, or show respect or to be appreciative of what you are here for – no one will care for 
you.” 

(Training Coordinator) 

 

“They think they are the blue brain – they are the logical thinkers. They will do their coding and they will 
do their technical stuff but when it comes to actually showing respect they suffer in that hugely.” 

(Training Coordinator) 

Social skills 

“I think your ability to build relationshipshiops with people and different departments is more important. 
So there is a social skill that is important” 
(Manager: Planning Investment and Portfolio  Management) 

 

“Softskills at this level are gained through experience. You can try a person 100 times how to work with 
a very senior individual and ... but he can only learn it by making mistakes and wrong things for a 
person at any time - or somewhere in his life learn from it.” 

(Manager: Planning Investment and Portfolio  Management) 

 

“Developers by nature are different people. To expect them to be social butterflies and things like that 
is not an expectation that you are going to get often” 

(Divisional and Development Manager) 
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“I mean especially with the technical guys they aren’t very socially prepared and a lot of them are 
socially inadequate. They think they are the blue brain – they are the logical thinkers. They will do their 
coding and they will do their technical stuff but when it comes to actually showing respect they suffer in 
that hugely.” 

(Training Coordinator) 

Typing 

“How to use shortcuts provided by Microsoft, and then also typing capacity.” 

(System Developer) 

 

“Ek skryf vreeslik baie, solid tegniesie dokumentasie. Dit is nogals redelik krities vir my gewees. Om 
baie vining te kan skryf is nogals useful. So as iemand goed kan tik, is dit great!” 

(Games Developer) 

Vendor products 

“I do DataPower, message queue and integration appliance… those are IBM products” 

(Technical Manager) 

 

“A lot of practicals in between then vendor specialise. I think that will be a good idea as well. Look at 
the banking sectors. They generally work with the IBM houses, you will look at things like storage, 
mainframes, you are looking at big systems that are in place and they are actually looked after by a lot 
of older people. Not that I say replace the older people either, but they will give direction. So vendor 
specialise. Use stuff like IBM, HUWAI and they are in the country.” 

(Technical Manager) 

 

“Let’s say you take someone like your BA and Business Intelligence. So then you can juggle between 
your IBM’s your SAP, your Microsoft, so you can break it up nicely.” 

(Technical Manager) 

Version control 
“The first thing is you need to use version control. That is the biggest one because we are collaborating 
on code. So have to have to have version control.” 

(Software Developer) 
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“The basic skills like version control I think will be very useful for graduates” 

(Software Developer) 

 

 

 

 

 

 

  


