
 

 

  
Abstract—Information and communication technology (ICT) is 

essential to the operation of business, and create many employment 
opportunities. High volumes of students graduate in ICT however 
students struggle to find job placement. A discrepancy exists between 
graduate skills and industry skill requirements. To address the need 
for ICT skills required, universities must create programs to meet the 
demands of a changing ICT industry. This requires a partnership 
between industry, universities and other stakeholders. This situation 
may be viewed as a critical systems thinking problem situation as 
there are various role players each with their own needs and 
requirements. Jackson states a typical critical systems methods has a 
pluralistic nature. This paper explores the applicability and suitability 
of Maslow and Dooyeweerd to guide understanding and make 
recommendations for change in ICT WIL, to foster an all-inclusive 
understanding of the situation by stakeholders. The above methods 
provide tools for understanding softer issues beyond the skills 
required. The study findings suggest that besides skills requirements, 
a deeper understanding and empowering students from being a 
student to a professional need to be understood and addressed. 

 
Keywords—Dooyeweerd, Maslow, Work Integrated Learning. 

I. INTRODUCTION AND MOTIVATION FOR THE STUDY 
NFORMATION and communication technology (ICT) is 
essential to the operation of business, and create many 

employment opportunities. High volumes of students graduate 
in ICT and related courses though students struggle to find job 
placement.Students with high level skills are in demand, 
especially in scare skill environments. Students are not well 
prepared for expectations set by industry. Industry requires 
graduates to be more ready for work. A high degree of 
mismatch between graduate skills and industry information 
and communication technology (ICT) skill requirements exists 
[1]. In order to address the need for broad-spectrum ICT skills, 
universities must create programs to meet the demands of a 
rapidly changing ICT industry, and in this manner ensure the 
employability of students. This requires a close on going 
partnership between stakeholders such as government, ICT 
industry and universities [2]. 

The old-school model of learning facts without interest, and 
reciting them out of context is no longer satisfactory to 
prepare students to survive in today’s world of work. An 
educational approach is required to align academic and 
workplace practices for the mutual benefit of students and 
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industry. Work integrated learning (WIL) is when practical 
and theoretical learning activities are integrated and related to 
industry for different professions. WIL includes, learning from 
experience, workplace learning with the intention to motivate 
students to reflect on their experiences and growing their own 
conceptual understanding.  

This situation may be viewed as a critical systems thinking 
problem situation as there are various role players each with 
their own needs and requirements who are dissatisfied by the 
current situation. According to Jackson [3] typical critical 
systems methods have a pluralistic nature. This paper explores 
the applicability and suitability of Maslow’s hierarchy of 
needs and Dooyeweerd’s aspectual analysis to guide 
understanding and change in the problem situation of WIL in 
ICT.  

The first method used to evaluate WIL in ICT is Maslow’s 
hierarchy of needs.Maslow’s theory is concerned with human 
motivations, which are set up based upon a hierarchy of needs. 
This five level model hierarchy portrays the progression of an 
individual’s search to meet human needs. Each higher order of 
motivational need is built upon a more basic need, with the 
final level when an individual is driven by the need to become 
self-actualized.  

The second method evaluated is the aspect analysis of 
Dooyeweerd. Dooyeweerd’s philosophy has outlined in fifteen 
aspects which allow one to avoid reductionist and dualistic 
approaches that are useful in both methodology and usage. He 
created a theory of modal aspects, with each aspect having a 
kernel meaning that is part of the spectrum of meaning. 
Surrounding the kernel of each aspect is in fact a complex 
constellation of meaning, of properties, relationships, things, 
processes, events, norms, social roles and institutions, and the 
like. Aspects are irreducible – no one can be derived from 
another.  

The above methods provide tools for understanding softer 
issues beyond the skills required. The use of Maslow’s suite of 
needs in this study aims to provide understanding of the 
personal needs of individuals. In addition Dooyeweerd’s suite 
offers an in depth analysis of diversity and unity. These 
methods provide a unification of dimensions to be addressed 
in students. 

Within higher education in South Africa there still seems to 
be an inherent problem about how to incorporate academic 
studies with practical training. This paper will explore 
problem situations experienced in ICT WIL in South Africa. 
This situation will be assessed against ICT students at the Vaal 
University of Technology (VUT). ICT students enroll for a 
three year diploma, consisting of six semesters. During the last 
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semester of their formal training (semester 6) students are 
enrolled for a WIL semester.  

This paper evaluates two methodologies used from a critical 
systems thinking perspective, to be used as a vehicle for 
conceptualizing WIL in an ICT environment. WIL is seen as 
an extension of the classroom, a valuable tool where 
theoretical and practical knowledge are combined. This paper 
is divided into four parts, the first being a detailed description 
of WIL and the problems currently experienced with WIL in 
ICT. This is followed by a discussion of Maslow’s hierarchy 
of needs where after it will be used to identify problems and 
challenges experienced by ICT WIL students. An explanation 
of Dooyeweerd’s aspectual analysis will follow in order to 
better comprehend the kernel of each aspect where after it will 
be used as guidelines of WIL in ICT. Concluding remarks will 
be discussed in section V. 

II. WHAT IS WORK INTEGRATED LEARNING? 
Work integrated learning (also referred to as experiential 

learning or cooperative education) is when practical and 
theoretical learning activities are integrated and related to the  
relevant workplaces [4]. WIL is an umbrella term to describe 
curricular, pedagogic and assessment practices, across a 
variety of academic disciplines that integrate formal learning 
and industry concerns, within a purposefully designed 
curriculum [5]. It includes a range of approaches namely: 
action learning, apprenticeships, practicum placements, 
problem based learning, scenario learning, service learning, 
team-based learning, virtual or simulated WIL learning, work-
based learning etc.  

Several innovative curricular and assessment forms have 
developed over the years in response to concerns about 
graduates’ employability and public accountability. Given a 
close inspection to the different approaches to WIL, all are 
based on the understanding of the importance of enabling 
students to integrate theoretical knowledge gained through 
formal study, with the practice-based knowledge gained 
through engagement in a work or professional environment. 
Although terminology varies, all are based on a general 
understanding of the importance of enabling students to 
integrate theoretical information gained through formal study 
with practice, through involvement in work in a professional 
context. 

WIL forms linkages between workplace knowledge and the 
academic curriculum, and helps students to transfer 
knowledge to workplaces [5]. Therefore WIL cannot take 
place without partners who represent the diverse knowledge 
fields. An obstacle facing meaningful WIL is the absence of 
commitment on the part of certain students, industry 
employers and higher education institution staff.  

A. Challenges within an ICT WIL Environment 
A graduate no longer holds the promise of a job as 

thousands of graduates’ battle to find work. Although ICT is 
documented as a scare skill, among various other scare skills 
recognized by the Department of Labor[6], graduates still 
encounter difficulty to find jobs. The concern is not only the 

mismatch of students and industry requirements but also that 
ICT graduates need to enter the workforce with much better 
business understanding, as well as knowledge of rapid changes 
in technology. Besides having technical skills they need skills 
in written and verbal communication and the ability to work 
with people [7]. Even though the importance of WIL is widely 
accepted by industry and higher education WIL cannot be 
regarded as a “quick fix” to the global dilemma within the ICT 
sector or transform “low skills” into a “high skill” society [5]. 

The challenge in creating a WIL curriculum also lies in the 
broad discipline of ICT. The discipline of computer science 
evolved during the 1940’s and has grown to a broad discipline. 
Denning [8] states that computer science “is the body of 
knowledge dealing with the design analysis, implementation, 
efficiency, and the application of processes that transform 
information, with the fundamental question of what can be 
automated”. He furthermore explains that several areas exist in 
computer science. They are not mutually exclusive. Examples 
of these areas include Numerical computation, Theory, 
Architecture, Programming languages, Networks, Databases 
etc. [8]. Due to the broad field of ICT, the South African 
educational system, offer new qualification structures in 
various specialization areas. Different specialization areas in 
the ICT field include for example, database services, web 
admin, e-commerce, and multimedia, communication 
networks, support services, application development, business 
informatics and industrial intelligent systems. Due to the many 
variations of specialized areas within the ICT field, different 
specialization areas are offered in the academic curriculum. 
Each of these curriculums has a specific set of exit level 
outcomes. When students enter a WIL program, it needs to be 
aligned with the specific specialization area of study.  

At VUT two streams of specialization areas are offered. 
These include Business Applications and Development 
Software. When enrolling for a WIL module in ICT student’s 
job responsibilities need to align with the outcomes of the 
specialization areas. Students are not allowed to work outside 
the boundaries of stipulated outcomes. Among the challenges 
mentioned, other challenges during ICT WIL are faced by 
students. These include: 

Inadequate mentors assigned 
• No proper guidance 
• Lecturers with no industry experience 
• Risk of assigning students to large complex systems 

The aim of this paper is to explore two different tools of 
looking at the challenges faced in ICT WIL. The theoretical 
framework that forms the foundation of the assumptions and 
analysis of the present study is related to the theory of 
Maslow’s hierarchy of needs and Dooyeweerd’s aspect 
analysis. The next sections set out the theoretical frameworks 
and indicate findings identified by each approach of the 
challenges encountered in ICT WIL. 

III. SYSTEMS THINKING METHODOLOGIES 
A system is a set of interrelated elements [9]. Ackoff[10] 

explains that a system is a whole that cannot be taken apart 
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without loss of its essential characteristics, and hence it must 
be studied as a whole. Churchman [11]emphasizes the 
importance to understand a whole system, its environment, the 
objective of each sub system, but also how a whole system is 
supported by the actions of its parts. Basden[12] explains it is 
natural to think aspectually, whenever we delineate a set of 
things that should be taken into account separately from each 
other and not reduced to each other.  

In order to understand the problem situation experienced in 
ICT, two system thinking methodologies will be described and 
used as a tool for understanding the dilemma. The first method 
to be used is Maslow’s hierarchy of needs, which will be 
followed by Dooyeweerd’s aspectual analysis.  

A. Maslow’s Hierarchy of Needs 
Various reasons exist why people work [13]. People do not 

only work to receive a salary, but also work for self-
recognition and to develop one’s identity. A wide variety of 
human needs are addressed when working. These include a 
feeling of success, power and status, whereof the most 
important is a feeling of affiliation and competency.  

The theory of Maslow seeks to gain an understanding of 
individual’s needs and is grounded in two diverse points of 
view. Firstly, humans unceasingly desire. As soon as one 
desire is met, another desire takes the place of the previous. 
Secondly needs are arranged in an order of importance, thus 
lower order needs must be met before higher order needs can 
be met [14]. 

All humans are encouraged by our needs. Maslow 
distinguishes five main categories of human needs. These 
needs are represented in a hierarchy of importance. Every 
individual is capable and has the longing to move up the 
hierarchy headed for a level of self-actualization, but 
unfortunately the progress thereof is disturbed by 
disappointment to meet lower level needs.  

The original hierarchy of needs five stage model includes: 
Biological needs – These needs are essential for the 

human’s biological functioning and survival, and are the most 
prominent of all the needs. If these needs are not met, human 
behavior will primarily focus on their gratification. Examples 
include air, food, drink, shelter, warmth, sex, sleep etc. [13]. 

Safety needs – As soon as biological needs are met, the next 
level in the hierarchy comes forward and the importance of the 
previous phase. Examples of safety needs include: protection 
from elements, security, order, law, limits, stability etc. [13]. 

Belongingness and love needs – As humans start to feel safe 
and things which could possibly threaten them are under 
control, social needs enter in. This includes work groups, 
family, affection, relationships, etc. [13]. 

Esteem needs – This need relates to self-esteem and self-
respect, as well as respect for others. This need can be divided 
into two groups, of which the first relates to self-respect and 
self-esteem and the other group to the need for the respect and 
approval of others. Examples vary from achievement, mastery, 
independence, status, dominance, prestige, managerial 
responsibility etc. [13]. 

Self-actualization needs – If previous needs are met, 
humans seek for opportunities to utilize their abilities. This is 
when self-actualization is the most important need considered 
by individuals. Examples include: realizing personal potential, 
self-fulfillment, seeking personal growth and peak experiences 
[13].  

 
Fig. 1 Maslow’s Hierarchy of Needs 

 
Fig. 1 summarizes Maslow’s hierarchy of human needs. 

Maslow sensed that there were follower needs, stating that if 
an individual was focused on satisfying one type of need they 
could not move to another, unless that one was satisfied. The 
essence of the hierarchy is that individuals will not be 
motivated by any higher-level needs, until his lower-level 
needs have been pleased [15]. 

In Maslow’s article “A theory of human motivation” he 
summarize thirteen propositions which could be included in 
any theory of human motivation that could lay claim to being 
definitive [16]. These thirteen statements form the basis of his 
hierarchical model. The hierarchy of needs theory still remains 
effective today for understanding human motivation.  

The following section will elaborate on WIL experiences of 
VUT students in an ICT curriculum. Maslow’s hierarchy of 
needs is used in order to determine softer issues of ICT WIL 
students.  

B. A Maslow Perspective of ICT WIL at VUT 
Maslow’s theory of needs explains five levels of needs in a 

hierarchical order. Thus the lowest level of needs must be met 
before continuing to a higher level. Maslow states that the first 
four levels must be satisfied before a human can be self-
actualized. This section will make use of Maslow’s theory of 
needs in order to guide an understanding of students needs 
during their WIL training.  

The lowest level of an individual to be met is biological 
needs which are essential for humans biological functioning 
and survival. When students enroll for ICT WIL, they are 
exposed to the world of work but with limited resources. 
Students receive a little salary while in training. With this 
salary it is impossible for them to rent accommodation, pay for 
travel expenses, buy appropriate clothing for the world of 
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work, and to buy food. Thus the lowest level of needs is 
difficult to meet due to financial constraints. 

Safety needs follow on the biological needs, but only when 
biological needs are met. Safety needs are identified by 
security, stability, freedom and fear. Very few students who 
are in training already obtain full time job positions. Most 
students are still unsure whether they will be appointed or not 
within the last month of training. These students also do not 
have the possibility of other jobs during the last month of their 
training, causing them to be very unsure about their future. 
They still face uncertainties regarding their future within the 
next month. They are unsure about their jobs, which cause 
financial insecurity, housing and food. 

Belongingness love and social needs enter in as soon as 
humans start to feel safe and things which could possibly 
threaten them are under control. This includes working in 
groups family, affection, relationships, etc. [13]. When 
students enter industry, they leave behind their secure 
environment. Within ICT, teamwork is essential to success. 
Students experienced being welcomed, and part of the team as 
positive. Most students felt a sense of belonging in their 
respective job environments; conversely, most students 
struggle to adapt to new social structures.  

Esteem needs – This need relates to self-esteem and self-
respect, as well as respect to others. Students felt very positive 
and motivated towards their future career, due to their 
achievement. Students reflect a proud feeling towards 
themselves as they mastered assignments duties and 
responsibilities duties assigned to them. Some students were 
allowed to make suggestions which were accepted by their 
respective companies. This increased their self-confidence and 
self-esteem. This also contribute to how students others 
respect them. A main function within a Business Analysis 
environment, consulting with users in order to determine their 
business needs, When students start with their WIL training, 
they are not allowed to consult users by themselves. As their 
WIL training continues, most students though are allowed to 
visit users by themselves, or lead the interview. This gives 
students a sense of independence and increases their self-
esteem, within the work environment. 

Self-actualization needs – If lower level needs are met, 
humans seeks for opportunities to utilize his abilities. Students 
who are exposed to the world of work, realize their full 
potential, as well as their preferred niche area to work in. they 
are motivated for to enter their future careers and seek to be 
self-fulfilled and their future goals shifted based on individual 
preferences within an ICT environment. Student’s remarks 
that it is nice to know all the theoretical terminology and 
knowledge are really used in industry. They comment by 
saying for the first time they are able to understand theory.  

In applying Maslow’s hierarchy of needs it became evident 
that students do not meet the first level of biological needs due 
to financial constraints. Students cannot afford to work, as 
they need to pay for housing, clothing and food. ICT WIL do 
consider themselves privileged being already exposed to the 
world of work. For most of these students the lowest level of 
needs are met and the other needs identified by Maslow are 

not regarded as problematic. They are well accepted into 
project teams; though struggle to make new social structures. 
They view themselves as capable of executing certain job 
responsibilities and surviving the world of work, and able to 
reach their full potential. 

IV. DOOYEWEERD’S SUITE OF ASPECTS 
Dooyeweerd’s suit of fifteen aspects is used as a kind of 

checklist by many to indicate a complete set of aspects of 
reality [12]. 

Maslow’s hierarchy of human needs indicate great 
resemblance to Dooyeweerd’s suite of aspects. Maslow’s top 
aspect is self-actualization, which match Dooyeweerd’spistic 
aspect [17]. The major difference between Maslow’s and 
Dooyeweerd’s aspect, is that Maslow’s work is expressed in a 
hierarchy, whereas Dooyeweerd’s do not require a specific 
sequence of analysis. Table I compares several sets of aspects 
with Dooyeweerd’s suite of aspects. Other philosopher’s 
might use other words that aspects but Dooyeweerdrecognizes 
strong parallels to his set of aspects. Dooyeweerdemphasize 
not to claim any suite as the absolute truth and later the degree 
to which a suite may be trusted and adopted [12].  

 
TABLE I 

DOOYEWEERD’S SUITE OF ASPECTS COMPARED WITH OTHER SUITES OF 
ASPECTS 

Aspect Maslow Husserl Hartmann Bunge Habermas 
Quantitative   

Spatial      
Kinematic      

Physical  Materi
al Inorganic 

Physic
al, 
Chemi
cal 

 

Biotic Biological Materi
al Organic Biolog

ical  

Psychic Safety Psycho
-logical Psychic   

Analytic Enquiry  Historical   

Formative    Techni
cal 

Instru-menta
Strategic 

Lingual 
 Expression    Commu-

nicative 
Social   Supra-

individual Social Strategic 

Economic 
 

Affiliation, 
Esteem     

Aesthetic 
     Drama-

turgical 
Ethical 
 

    Norma-tivel
regulated 

Juridical 
 Aesthetic     

Pistic Transcen-
dence     

 
Dooyeweerd outlined fifteen aspects of our everyday 

experience. These fifteen aspects are not listed in a specific 
order. Each aspect is a sphere of meaning, centered on a kernel 
meaning [12]. 
• Quantitative aspect, of discrete amount 
• Spatial aspect of continuous extension 
• Kinematic aspect of flowing movement 
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• Physical aspect of energy and mass 
• Biotic aspect, of life functions, integrity of organism 
• Sensitive (or psychic aspect, of sense, feeling, and 

emotion 
• Analytical aspect, of distinction, conceptualizing, and 

inferring 
• Formative aspect, of formative power and shaping in 

history, culture, creativity, achievement, and technology 
• Lingual aspect of symbolic signification 
• Social aspect, of respect, social interaction, relationships, 

and institutions 
• Economic aspect, of frugality, skilled use of limited 

resources 
• Aesthetic aspect of harmony, surprise and fun 
• Juridical aspect of what is due, rights responsibilities 
• Ethical aspect of self-giving love, generosity, care 
• Pistic aspect, of faith, commitment and vision [12]. 

Aspects cannot be directly observed, but only as they are 
expressed in things, events situations etc. Adjoining the kernel 
of each aspect is in fact a complex constellation of meaning, 
of properties, relationships, things, processes, events, norms, 
social roles and institutions and the like [12]. All things are 
situations and all human activity is multi-aspectual in nature 
[17]. This explains the complexity of everyday life. The 
question then arises, how can we analyze this complexity 
without lessening it or overlooking thins which are essential? 
Basden[17] explains several things to do when performing 
aspectual analysis. Firstly to understand “something”, in a rich 
multi-aspectual way. Secondly to critique “something, by 
indicating what is good and what is not so good, and lastly to 
make suggestions to improve “something”. “Something” 
might include an actual situation or object, or it might be a 
general thing as a set of guidelines or a theory.  

A. Applying Dooyeweerd’s Aspectual Analysis to ICT WIL 
This section will investigate WIL by means of 

Dooyeweerd’s 15 aspects. These aspects will be analyzed 
within the ICT WIL environment. Examples will be provided 
by means of ICT WIL students enrolled at VUT 

1) Quantitative Aspect 
In 2006 there were 104 000 vacancies in the ICT sector, 

translated into 46% of unfilled posts [18]. In contrast JIPSA 
(Joint Initiative on Priority Skills Acquisition) [19], indicated 
in 2007 that there are approximately 200 000 unemployed ICT 
graduates in South Africa, with a mix of certificates, diplomas 
and degrees. This does not correspond with the great demand 
of ICT specialists. Unlike other professions where 
professional bodies exist, there is no mechanism for 
calculating accurately how many ICT professionals in South 
Africa exist [20].  

At VUT approximately ten present of students enrolled for 
a WIL module obtain a job. At VUT two specialization areas 
are offered: Development Software and Business Analysis. 
This limits students to work within the specialization are of 
their study. Students are not allowed to work within a 
network, technician, help desk etc. environment. Each 

semester between 90 and 120 students enroll for the last 
semester of their studies in ICT. Each semester between 10 
and 15 students do acquire practical training. 

2) Spatial Aspect  
The predominant amount of students work in the Gauteng 

province. Students studied in the Vaal Triangle and need to 
relocate to be close to their work environments. Students from 
international countries like Botswana and Congo prefer to do 
their practical training in the country of origin.  

Depending on mentors, supervisors company policies 
students and job responsibility of students they either attend 
meetings, or consult with clients, or they remain in the office. 
Thus some students are not exposed to the world outside the 
office.  

3) Kinematic Aspect  
Kinematic aspects focus on movement. Little change is 

noticed in the amount of students who do find jobs, or the 
types of jobs they find themselves in. Within WIL 
environments students are assigned to one specific project 
with no movement between projects, causing little exposure to 
other fields of training. Basden[17] explains that change is 
good. This implies to expose students to various projects can 
be beneficial.  

4) Physical Aspect  
Physical aspect deals with energy and mass. This aspect 

does not indicate either benefit or detriment within ICT WIL.  

5) Biotic Aspect 
Maslow explains biological functioning and survival, and as 

the most important of all the needs. Examples include air, 
food, drink, shelter, warmth, sleep etc. Most students in South 
Africa in the South African experience financial constraints. 
Students either stay at family of friends, these in some cases 
are far from work, and students need to make use of public 
transport. Another matter is clothing. Students need to dress 
appropriately. Big corporate companies send students on 
courses focusing on soft skills. These do not only include 
communication skills, motivation skills etc., but also personal 
skills including how to dress appropriately. Corporate 
companies also do have dress codes students must adhere to. 

6) Sensitive Aspect 
Basden[12] describe the kernel of the sensitive aspect as 

“feeling and responding” and it being good with a positive 
interactive engagement with the world. Students are integrated 
into the ICT industry. Students are satisfied in their work 
environment in terms of their roles in communication in the 
organization.  

7) Analytical Aspect 
Analytical aspects kernel meaning is described as 

conceptualizing, clarifying, categorizing and cogitating. An 
important aspect of a skilled ICT professional is to be an 
analytical thinker.  
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8) Formative Aspect 
Students experience positive integration into companies. 

This causes them to voice not only their understanding of 
situations, but also making suggestions. Innovation and 
achievement are then motivated. 

9) Lingual aspect  
Being able to work effectively as a team member is 

essential to the fruitful operation of organizations, and a core 
skill of ICT graduates. Lingual aspects are the way students 
are able to express record and interpret themselves. Within the 
ICT sector it is important to have good communication skills 
[21]. A concern is raised by industry regarding communication 
skills of ICT students. Business Analysts and Systems 
Analysis need to communicate with users, owners, builders 
and various technical stakeholders. 

10) Social Aspect 
When evaluating social aspects, a closer look is given to 

social interaction, relationships, and institutions. In integral 
part of being an ICT professional is to work in teams. Team 
harmony is thus of the essence. Most students however do not 
work in teams during WIL. Students have clear objectives and 
responsibilities assigned to them by mentors. 

11) Economic Aspect 
Economic aspects are influenced by frugality, skilled use of 

limited resources. The majority of students come from poor 
backgrounds. After being experienced lived realities of the 
ICT professional, they are motivated and ambitious towards 
their future as ICT professionals. Students either await a 
permanent appointment after graduating, or are already 
employed permanently at the companies they are working.  

12) Aesthetic Aspect  
Students experience WIL as a very positive towards their 

personal well-being, as well as professional development. 
They come over as excited, energized towards life and future 
careers. Students experienced their training as a vibrant 
environment with challenges to be faced within a short period 
of time. They do not experience being a WIL student as 
boring, or uninterested.  

13) Juridical Aspect  
With juridical aspects, rights and responsibilities are 

investigated. Students work for a small salary and others 
without any compensation. Students within a training 
environment are usually seen as cheap labor. Due to financial 
constraints of students to sometimes do not apply for jobs, as 
the amount they work for would not cover basic expenses for 
example accommodation, traveling and food. When studying 
Maslow’s hierarchy of needs this is the lowest level of needs. 

14) Ethical Aspect  
Ethical aspects are recognized by self-giving, love, 

generosity and care. Student attitude is a big concern to 
industry. This do depends on the individual placed for WIL. 
Student complaints vary from communication skills, 

professionalism, self-management etc. Industry also 
experience, students with positive attitude. 

15) Pistic Aspect 
Pistic aspect is defined as good when courage, hope and 

openness to the Devine; change in the attitude and direction of 
society. ICT WIL students mature within the period of 
training. They are committed, motivated, and believe in 
themselves. Students are forced to work within the boundaries 
towards the vision of their companies, but influence their 
vision towards their individual future careers.  

V. CONCLUSION 
The departure of this study was to apply the theoretical 

framework of systems thinking for the integration of students 
becoming part of an ICT WIL process. This aims at the 
integrated wholeness for students into industry. It initiated this 
study with the aim of assessing WIL in an ICT curriculum by 
making use of methodologies used from a critical systems 
thinking perspective namely Maslow’s hierarchy of needs and 
Dooyeweerd’s aspectual analysis.  

The emerging reality of ICT WIL students are that the 
lowest level of Maslow’s hierarchy of needs which could not 
be met. This corresponds with Dooyeweerd’s physical, biotic 
and economic aspects. This contradicts the first level of 
Maslow’s philosophy stating, the following levels can only be 
addressed if the previous level is fulfilled. Students within an 
ICT WIL program however did feel safe in their workplace, 
they do belong, they do believe in themselves and resulting in 
they are self-actualized. This situation therefore denies 
Maslow’s theory but accepts Dooyeweerd’s aspectual analysis 
stating that there is no specific sequence of aspects. 

The remaining needs of Maslow and aspects from 
Dooyeweerd do not seem problematic. Additional issues may 
have been side-lined by focusing on only the needs of ICT 
WIL students, which requests an additional exploration from 
the view of industry. 

REFERENCES 
[1] P. Merkoffer, and A. Murphy, "The e-skills landscape in South Africa: 

the issues of demand and supply and the use of international benchmarks 
to inform the South African e-skills development context. ," Zeitschrift 
fur Politikberatung,, 2, 2010]. 

[2] M. Kolding, M. Ahorlu, and C. Robinson. "Post crisis: e-skills are 
needed to drive Europe's innovation society," 28 January, 2012; 
http://www.microsoft.eu/linkclick.aspx?fileticket=bQQeH2nAaF8%3D
&tabid=60. 

[3] M. C. Jackson, Systems methodology for the management sciences, New 
York, 1991. 

[4] J. Dimenäs, "Beyond dichotomization: A different way of understanding 
work integrated learning," Journal of Cooperative Education & 
Internships, (44), 
http://www.ceiainc.org/journal.asp?PageID=230&Document_ID=4209, 
[28 November 2011, 2010]. 

[5] Council on Higher Education, "Work-integrated learning: Good practice 
guide," HE Monitor, C. o. H. Education, ed., Council of Higher 
Education, 2011, p. 81. 

[6] D. o. labour. "Scare skills," 11 November 2012, 2012; 
https://www.labour.gov.za/downloads/documents/useful-
documents/skills-development 
act/Scarce%20skills%20pamphlet_pamphlet.pdf. 

World Academy of Science, Engineering and Technology
International Journal of Information and Communication Engineering

 Vol:7, No:4, 2013 

982International Scholarly and Scientific Research & Innovation 7(4) 2013 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 I
nf

or
m

at
io

n 
an

d 
C

om
m

un
ic

at
io

n 
E

ng
in

ee
ri

ng
 V

ol
:7

, N
o:

4,
 2

01
3 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

85
2.

pd
f



 

 

[7] R. Stair, G. Reynolds, and T. Chesney, Fundamentals of business 
information systems, London: Cengage learning, 2008. 

[8] P. J. Denning, “The science of computing: What is computer science?,” 
American Scientist, vol. 73, no. 1, pp. 16-19, 1985. 

[9] R. L. Ackoff, “Towards a system of system concepts,” Management 
Science, vol. 17, no. 11, pp. 661-671, 1971. 

[10] R. L. Ackoff, “A note on systems science,” Interfaces, vol. 2, no. 4, pp. 
40-41, 1972. 

[11] C. W. Churchman, The systems approach, New York: Delta, 1968. 
[12] A. Basden, Philosophical frameworks for understanding information 

systems, New York: IGI publishing, 2008. 
[13] P. D. Gerber, P. S. Nel, and P. S. van Dyk, Mannekrag bestuur, Tweede 

uitgawe ed., Halfweghuis: Southern boekuitgewers, 1987. 
[14] A. L. Barnard, Motivering en bestuurspraktyk, Potchefstroom: Wesvalia 

drukkery, 1993. 
[15] J. L. Brewer, and K. C. Dittman, Methods of IT project management, 

New Jersey: Pearson, 2010. 
[16] A. H. Maslow, “A theory of human motivation,” Psycological review, 

vol. 50, pp. 370-396, 1943. 
[17] A. Basden, "The Dooyeweerd pages," 11 November 2012, 2012. 
[18] C. Pop, and Barkhuizen, “The relationship between skills training and 

retention of graduate interns in a South Africa information, 
communication and technology company,” Literacy information and 
computer education journal (LICEJ), no. 1(2), June, 2010. 

[19] JIPSA. "Towards a JIPSA ICT skills intervention strategy," 19 March 
2012, 2012; 
http://www.cs.ru.ac.za/ictskills/DilloLehlokoePresentation.pdf. 

[20] T. James, P. Esselaar, and J. Miller, “Toward a better understanding of 
the ICT sector in South Africa: problems and opportunities for 
strengthening the exising knowledge base,” in 2001 annual forum of the 
trade and industry policy strategies (TIPS), Muldersdrift, South Africa, 
2001. 

[21] L. D. Bentley, and J. L. Whitten, Systems analysis & design for the 
global enterprise, New York: McGraw-Hill Hill, 2007. 

 
 

World Academy of Science, Engineering and Technology
International Journal of Information and Communication Engineering

 Vol:7, No:4, 2013 

983International Scholarly and Scientific Research & Innovation 7(4) 2013 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 I
nf

or
m

at
io

n 
an

d 
C

om
m

un
ic

at
io

n 
E

ng
in

ee
ri

ng
 V

ol
:7

, N
o:

4,
 2

01
3 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

85
2.

pd
f




