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Abstract –The development of information and 

communication technologies (ICT) has led to the 
significant changes in many areas of human lives. One 
of the aspects becoming much more challenging is the 
education of ICT professionals. Latest statistics show 
that the labor market demand for ICT practitioners 
exceeds the number of higher education graduates in 
the field of ICT. This paper provides a brief overview 
of the past and current situation on the labor market 
regarding the demand for ICT professionals, as well as 
forecasts by 2020. Paper also provides a research of 
demanded competencies in ICT jobs advertisements, 
and their comparison with competencies defined within 
the e-Competence framework 3.0 and generic 
competencies defined by Tuning project. 
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1. Introduction 

 
According to statistics, ICT workforce in Europe 

in 2012 included 7.4 million workers, which is 3.4% 
of the European workforce employed in almost all 
industries of the economy [1]. Since 2010, there was 
a significant growth in the size of ICT workforce in 
its minimum definition, with the average growth rate 
of 4.3% per year until 2011. Another survey 
suggested that there were 255 000 unfilled vacancies 
in EU from which 72 000 for “ICT management and 
business architecture” skills and about 183 000 for 
“Core ICT practitioners” and “Other ICT 
technicians” [2]. 

The major inflows into the ICT workforce come 
from ICT graduates, so it would be to expect that the 
number of ICT graduates follows the positive trend 
of needs for ICT practitioners in the labor market. 
Quite opposite, after a continuous increase in the 
number of ICT graduates, the number went down 
since 2006 [1] in most of the EU countries. The 
number of ICT graduates in the EU increased from 
71 000 per year in 2000 to 127 000 in 2006, and then 
decreased to 114 000 by 2009 [3]. Another trend that 
is inconsistent with the positive predictions about the 
needs in the ICT workforce is the negative trends in 
youth employability in this sector, stressing the fact 
that there is a mismatch between the programs that 

higher education institutions offer and the needs of 
labor market.  

Current situation shows a significant level of 
activity in most of the Member states regarding the 
tailored education and training of ICT practitioners 
according to the needs of labor market, career 
support and lifelong learning of ICT practitioners, as 
well as the e-skills competence framework and job 
matching for ICT practitioners [1], but the 
predictions of growth in the ICT labor market stress 
out the need for more skilled ICT professionals in the 
upcoming period, which implies the more flexible 
education of ICT professionals that will equip them 
with the right skills and thus prepare them for 
dynamic labor market [4], [5], [6], [7].  

This paper presents a research that brings an 
overview of e-competencies (from European e-
Competence Framework 3.0) and generic 
competencies (from Tuning project) present in the 
actual job advertisements (ads) in the ICT domain. 
The overall objective of this paper is to provide an 
overview of current ICT graduates’ employment and 
future trends, from the perspective of competencies 
requirements. The specific objective is to provide an 
overview of the presence of generic and e-
competencies required in the actual ICT job ads. 
 
2. Graduate Employment and Key 

Competencies 
 

2.1. Labor Market and Graduate Employment 
 
Since 2010, the graduate labor market supply and 

demand has risen as an important issue, so there have 
been some researches conducted from different 
institutes and research groups on this topic [8],[9]. 
All of them explore the importance of generic and 
transferable skills in employment of graduates, the 
importance of work experience, the mismatch 
between obtained skills by graduates and the 
expected skills by future employers.  

McKinesey report from 2013 indicates different 
perception about competencies acquired by 
graduates, stressing that about 1/3 of both, employers 
and youths, consider that youths are adequately 
prepared for the entry-level position by their previous 
education, while almost 3/4 of education providers 
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consider their graduates well prepared for the labor 
market [9]. Even more, only 42% of graduates from 
eight countries included in this survey believe that 
their post-secondary studies improved their 
employment opportunities and 33% of employers 
believe it is the skill gap that causes the problem of 
youth unemployment. The main gap is recognized in 
skills such as problem solving and analysis, work 
ethics and hands-on experience.  

Of the special interest is the employment potential 
of ICT graduates. As stated in Towards a job-rich 
recovery [3], ICT practitioners are one of the very 
few categories on the labor market with the growth 
of around 3% even in the time of current economic 
crisis. The predictions about future trends in ICT 
professional jobs and demand in Europe from 2012 
to 2020 presents three different scenarios [1]. In all 
three cases, the demand potential exceeds the 
predictions about the number of ICT graduates. 

 
2.2. Key Competencies for Employment 

 
European Commission has defined eight key 

competencies that would be necessary for lifelong 
learning and success in the changing world of work 
[10] which include communication in the mother 
tongue and foreign languages, mathematical 
competence and basic competencies in science and 
technology, digital competence, learning to learn, 
social and civic competencies, sense of initiative and 
entrepreneurship, cultural awareness and expression. 
Within Tuning project from 2010, a list of generic 
competencies was extended to the number of 31 key 
competencies applicable to any educational program 
[11].  

A comprehensive analytic report from 2010 [12] 
provides an insights into the needs and perceptions of 
graduate recruiters, stressing that skills such as 
teamwork, sector-specific skills, adaptability to new 
situations, communication skills, computer literacy, 
first-class ability in reading/writing and analytical 
and problem-solving skills were highlighted as the 
most important by employers in the moment of 
survey implementation and for 5 years in the future. 
Shortage of applicants with the right skills has been 
recognized as the most important challenge that 
employers’ face in filling the vacancies. Newest 
publications from OECD [13] stress out the high 
level of education and skills as crucial for the future 
growth and employment as well.  

The specificities that characterize the ICT sector 
are evident in the work done on the development of 
the ICT related skills and competencies for 
professionals. Already in 2003, one of the most 
popular frameworks for matching the skills of ICT 
workforce and requirements of the employers, The 
Skills Framework for the Information Age - SFIA, 

was introduced (http://www.sfia-online.org/). In the 
latest years, The European Competence Framework 
[14] was introduced, which provides a reference of 
40 competencies required by ICT positions in all 
industrial sectors and is aligned with the strategic 
initiatives at EU level, and supported by the 
European ICT Professional Profiles.  

The mentioned publications show that the key 
generic competencies, as well as the specific ones in 
the field of ICT profession, have risen as an 
important issue. 

 
3. Graduate Employment and Key 

Competencies 
 
Besides the abovementioned documents referring 

on the skills development, a certain research work 
was done on the exploitation and definition of the 
most important generic competencies as well as the 
specific competencies for ICT professionals, showing 
the research potential of this topic. 

Demand for ICT skills has undergone big changes 
in the recent years. As the information technology is 
used in new and creative ways, requirements for 
skills have changed in such way that a combination 
of technical (hard) and non-technical (soft) skills is 
needed, requiring from ICT professionals to 
specialize in two or more related and mutually 
supported domains [15],[16] and, accordingly, there 
is observed increase in the total number of skills that 
are expected from ICT professionals [17], [18]. 
Although there is general consensus that ICT 
professionals are expected to possess a combination 
of different skills [19], it is less consent which skills 
it may be since there is no universal classification of 
ICT skills, nor consensus about which of them are 
the most important [17], [20]. The fact is that the 
"perfect" set of skills [21] depends, among others, on 
the job position, since there is a clear tendency of 
highlighting the non-technical skills for jobs on 
higher levels as distinctive factor of qualifications 
[20]. 

While employers require the employees with a 
combination of skills, hard skills still seem like the 
ones that will “open the door” for potential 
employees because companies, despite their claims 
that they want complete individuals, put more 
emphasis on technical skills in recruitment process 
[21], [22]. A possible explanation is that technical 
skills are easier to verify and advertise [23],[21] and 
employers can always, after the initial filtering of 
candidates based on technical skills, test candidates’ 
non-technical skills through interviews [23]. Many 
studies [20], [24]–[27] show today’s increasing 
emphasis on the possession of non-technical skills 
which became an advantage and sometimes even a 
requirement for getting a job. Thus, analysis of 
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published job advertisements showed that, with 
unquestionably necessary technical expertise [20], 
more than half of the published job ads referred to at 
least one non-technical skills, some of which are 
ability to work in a team, commitment/responsibility, 
desire to learn [24], oral and written communication 
skills, analytical skills and flexibility/adaptability 
[27], and those are the skills appearing as a 
differentiating factor in the selection of candidates 
[20]. Studies [25]–[27] regarding perception of 
employers about the skills of ICT professionals at 
entry-level positions via surveys or interviews 
showed a similar trend of increasing requirements of 
non-technical skills, as well as in online job 
advertisements. Thus, in top 5 of required skills there 
are at least three non-technical skills [25], if not even 
all five [26], [27]. 

Research results [18] in which skills for ICT jobs 
are compared from the perspective of academic 
community in form of research papers, professional 
literature and online job advertisements showed that 
online job ads cite a balanced mix of skills in both 
technical and non-technical categories, ICT experts 
have greater tendency to focus on technical skills 
while scientific articles tend to lag in terms of 
specific technical skills, but include a total richest set 
of skills for ICT jobs across both categories [18], 
[26]. 

As seen from above, it is evident that there is a 
need for constant examination of changes in skill 
requirements over time [15]. The universities are 
responsible for ICT students after graduation to have 
the necessary knowledge and skills aligned with 
industry needs, in order to effectively deal with the 
labor market [28]. To supply labor market with the 
highly skilled graduates, the constant review and 
improvement of the curriculum and good cooperation 
of the academic community and practitioners are 
crucial for success [15], [27]. 

 
4. Research of ICT Job Advertisements 

 
One can say that there is a balance on the labor 

market when employers can hire workers who meet 
the expected standards for a specific jobs and when 
employees have the needed skills for employment. 
To achieve this balance, it is necessary to determine 
employer's requirements so the potential employees 
could improve their skills and competencies 
accordingly to achieve competitiveness in the labor 
market [26]. These requirements and selection 
criteria can be identified from the published job 
advertisements which are a good source for 
analyzing skills required by employers and to 
determine the relationships between those skills, as 
well as to take into account current situation and 
development of the labor market [23]. Some research 

results [21] showed that the ICT job market is very 
diverse and increasingly different over time. That can 
be seen from the fact that the authors have identified 
32 different skills in the late 1970s, in the late 1990s 
the number of skills has grown to 80 and by the early 
2010s the number of skills has risen to 194 different 
skills, based on observed job advertisements [21].  

Job advertisements analysis is a better option for 
collection of such data than, for example, using 
surveys, interviews or panel discussions because use 
of indirect observations helps to avoid biased results 
[20]. On the other hand, the key challenge for 
obtaining valid data in the analysis of job ads is the 
inconsistent data structures [23]. 

 
4.1. Methodology 

 
To explore the current situation on the labor 

market regarding the competencies required in ICT 
jobs, the qualitative analysis was performed based on 
the ads announced at the online portal MojPosao 
(http://www.moj-posao.net/), in the category “ICT & 
telecommunications”. The analysis includes 50 
randomly chosen job advertisements that were active 
in the period between 1st and 31st of March 2014. The 
purpose of this study was to observe the appearance 
of certain e-competencies, as defined in European e-
Competence Framework 3.0, and generic 
competencies, as defined in Tuning project, in job 
ads. 

The job ads are mainly structured in two parts – 
first is the job description which contains the main 
tasks and responsibilities for a certain job position 
and the second are conditions that applicants have to 
fulfill, such as required qualifications and skills. The 
second part usually consists of two subparts, the 
required qualifications and the additional 
qualifications that can give certain priority in the 
selection process to candidates which possess them.  

Within this research, the goal was to observe the 
appearance of e-competencies, as well as generic 
competence in the actual job ads. Except those two 
categories, one additional was observed – the 
appearance of specific competencies such as 
knowledge of some certain business domain, specific 
programs etc. This last category was the most 
complex to observe since there is no limited set of 
specific competencies that could appear in the job 
ads and thus it was not possible to use some existing 
categorization for further analysis.  

Each job advertisement was observed by the 
authors and the indicator data was used for further 
quantitative analysis. That means that only the 
appearance of each competence in a certain job ad 
was marked and not the frequency in appearance of 
certain competence. 
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4.2. Methodology 
 
Figure 1.shows presence of 40 defined 

competencies from e-CF in the 50 observed job ads. 
From the theoretically perspective, competence 
required from the highest number of ICT profiles are 
Problem Management, followed by Component 
Integration and 4 other competences required from 
more than 1/5 of ICT profiles: Application 
Development, Risk Management, Business Change 

Management and Information Security Management. 
ICT professionals searching for a job on the labor 
market are mostly required to have the Application 
Development competencies which are necessary for 
more than 1/3 of the available jobs (M=0.340), 
followed by Testing (M=0.280), Application Design 
(M=0.240) and Component Integration (M=0.240). 

 

 

 
 

Figure 1. Comparison of required competencies in ICT Professional Profiles and ICT job vacancies 
 

Legend: 
 

A.1. IS and Business Strategy Alignment D.2. ICT Quality Strategy Development 
A.2. Service Level Management D.3. Education and Training Provision 
A.3. Business Plan Development D.4. Purchasing 
A.4. Product/ Service Planning D.5. Sales Proposal Development 
A.5. Architecture Design D.6. Channel Management 
A.6. Application Design D.7. Sales Management 
A.7. Technology Trend Monitoring D.8. Contract Management 
A.8. Sustainable Development D.9. Personnel Development 
A.9. Innovating D.10. Information and Knowledge  Management 
B.1. Application Development D.11. Needs Identification 
B.2. Component Integration D.12. Digital Marketing 
B.3. Testing E.1. Forecast Development 
B.4. Solution Deployment E.2. Project and Portfolio Management 
B.5. Documentation Production E.3. Risk Management 
B.6. System Engineering E.4. Relationship Management 
C.1. User Support E.5. Process Improvement 
C.2. Change Support E.6. ICT Quality Management 
C.3. Service Delivery E.7. Business Change Management 
C.4. Problem Management E.8. Information Security Management 
D.1. Information Security Strategy Development E.9. IS Governance 

 
From the list of generic competencies, the most 

required ones are: the Ability to communicate in 
foreign language (M=0.78), Teamwork 

skills(M=0.66) and Interpersonal and interaction 
(communication) skills (M=0.68).  

Figure 2.presents the comparison of the appearance 
of e-competencies and generic competencies in job 
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ads. It can be perceived that one job advertisement 
contains almost twice more generic competencies 
(M=6.24) than e-competencies (M=3.22). Generally, 
the appearance of e-competencies in job ads could be 
read mostly from the job description, while the 
generic competencies appear in the “obligatory 
conditions” part of ads and are more clearly defined.  

Specific competencies are not included in the 
graph because the analysis of those was quite more 
unstructured. In 90% of ads, requirements related to 
specific competencies appear, but some of those 
could be in fact concerned as the generic competence 

named “Knowledge and understanding of the subject 
area and understanding of the profession”. The 
question that arises here is the distinction of generic 
and specific competencies, which could be quite hard 
to elaborate, regarding the dynamic nature of the ICT 
field. Except the knowledge of certain technologies, 
some of the other specific competencies seen by 
employers as an advantage, but not the obligation, 
are the knowledge about the certain business domain 
or possession of some industrial certificates. 

 

 

 
 

Figure 2.  Appearance of e-Competencies and generic competencies in job ads 
 

Legend: 
 

List of e-competencies List of generic competencies 
A.1. IS and Business Strategy Alignment 1) Ability to communicate in a second language 
A.2. Service Level Management 2) Capacity to learn and stay up-to-date with learning  
A.3. Business Plan Development 
A.4. Product/ Service Planning 

3) Ability to communicate both orally and through the  
   written word in first language 

A.5. Architecture Design 4) Ability to be critical and self-critical 
A.6. Application Design 5) Ability to plan and manage time 
A.7. Technology Trend Monitoring  
A.8. Sustainable Development 

6) Ability to show awareness of equal opportunities and  
   gender issues 

A.9. Innovating 7) Capacity to generate new ideas (creativity) 
B.1. Application Development 
B.2. Component Integration 

8) Ability to search for, process and analyze information  
   from a variety of sources 

B.3. Testing 9) Commitment to safety 
B.4. Solution Deployment 10) Ability to identify, pose and resolve problems 
B.5. Documentation Production 11) Ability to apply knowledge in practical situations 
B.6. System Engineering 12) Ability to make reasoned decisions 
C.1. User Support 13) Ability to undertake research at an appropriate level 
C.2. Change Support 14) Ability to work in a team 
C.3. Service Delivery 
C.4. Problem Management 

15) Knowledge and understanding of the subject area and  
     understanding of the profession 

D.1. Information Security Strategy Development 16) Ability to work in an international context 
D.2. ICT Quality Strategy Development 17) Ability to act on the basis of ethical reasoning 
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List of e-competencies List of generic competencies 
D.3. Education and Training Provision 18) Ability to communicate with non-experts of one’s field 
D.4. Purchasing 19) Ability for abstract thinking, analysis and synthesis 
D.5. Sales Proposal Development 20) Spirit of enterprise, ability to take initiative 
D.6. Channel Management 21) Interpersonal and interaction skills 
D.7. Sales Management 22) Ability to design and manage projects 
D.8. Contract Management 
D.9. Personnel Development 

23) Ability to act with social responsibility and civic   
     awareness 

D.10. Information and Knowledge  Management 
D.11. Needs Identification 

24) Determination and perseverance in the tasks given and 
responsibilities taken 

D.12. Digital Marketing 
E.1. Forecast Development 

25) Appreciation of and respect for diversity and  
multiculturality 

E.2. Project and Portfolio Management 26) Ability to work autonomously 
E.3. Risk Management 
E.4. Relationship Management 

27) Skills in the use of information and communications  
     technologies 

E.5. Process Improvement 28) Commitment to the conservation of the environment 
E.6. ICT Quality Management 29) Ability to adapt to and act in new situations, 
E.7. Business Change Management 
E.8. Information Security Management 

30) Ability to evaluate and maintain the quality of work  
     produced 

E.9. IS Governance 31) Ability to motivate people and move toward common  
     goals 

 
4.3. Discussion 

 
This research study provides an insight into the 

real labor market and the implications of theoretical 
findings in practice.  Generally, some conclusions 
can be done. Firstly, it can be said that theoretical 
frameworks such as e-CF are not recognized by 
employers and thus cannot represent the connection 
between learning outcomes of higher education 
graduates and the needs of labor market. Secondly, 
generic competencies are recognized as very 
important prerequisite from the view of potential 
employers, since they are required in all of the 
observed job ads. 

The main limitation of this research is in the 
relatively small research sample, but still appropriate 
for the analysis of qualitative data. 

In line with the trends on the labor market and the 
complete set of skills required from ICT graduated, 
the innovation in education and training programs at 
all levels is faced by challenges. This trend is evident 
mostly in design and delivery of educational 
programs that are more open and relevant to the 
needs of the labor market and society in general, but 
as well in promoting lifelong learning and 
partnership with the world of work within formal 
education [29]. 

ICT studies curricula should provide students with 
both technical and non-technical skills [19], [27]. 
Employers, who believe that the technical and non-
technical skills are equally important, are seeking a 
team of professionals in the field of information 
systems that possess both types of skills. The 
importance of linking higher education institutions 
and employers in the ICT field has been recognized 
by many authors who particularly emphasized the 
need for mutual cooperation in curriculum design 

[30], [32], [33], [34], [36]. Aligning learning 
outcomes in higher education with the needs of the 
labor market is also a relevant topic of numerous 
researches and projects at national and international 
level in the recent years [11], [37], [38], [40], [41]. 
The identified need for the connection with 
employers in the curriculum design and delivery has 
led to the innovative teaching methods such as work-
ready learning activities [42], [43], [44], experience-
based learning [35], practice-based learning [45] 
cooperative education programs [31], etc., that are 
increasingly finding their place in formal education. 

 
5. Conclusion and Future Work 

 
According to the presented forecasts about future 

demand potential for ICT workers and ICT 
graduates, some general policy recommendations 
have been proposed. Except on the strategic national 
level strategies and initiatives which should foster 
and strength ICT professionalism, the biggest 
emphasis is on the adaptation of education and 
training of ICT professionals, which consider new 
learning methods and innovation in curriculum 
design and delivery. The adaptation includes as well 
the improvements in the process of matching new 
graduates with industry requirements, better 
communication with employment agencies and the 
recruitment industry, establishment of career support 
and lifelong services. 

In the European Higher Education Area, certain 
efforts have been done in the latest years on the 
development and implementation of European 
qualification framework and national qualification 
frameworks which should lead to the better 
recognition of competencies at all levels of 
educational system. In the future, a certain work 
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should be done on the creation of the ICT 
professional’s education system that works for all 
stakeholders and contribute to better employment of 
ICT professionals, based on the innovation in 
curriculum design and delivery and new learning 
methods. 

References 

[1]. Gareis, K., Hüsing, T., Birov, S., Bludova, I., Schulz, 
C., Korte, W. B. (2014). E-skills for jobs in Europe: 
Measuring progress and moving ahead, Final report, 
Bonn, Germany. 

 

[2]. Korte, W. B., Hüsing, T., Hendrix, L., Dirkx, J. 
(2013). Towards a European Quality Label for ICT 
Industry Training and Certification Final Report. 

 

[3]. European Commission (2012). Towards a job-rich 
recovery. 

 

[4]. European Commision (2010). Youth on the Move - 
An initiative to unleash the potential of young people 
to achieve smart, sustainable and inclusive growth in 
the European Union. 

 

[5]. European Commision (2010). A Digital Agenda for 
Europe. 

 

[6]. European Commission (2010). An Agenda for new 
skills and jobs: A European contribution towards full 
employment. 

 

[7]. European Commission (2014). Grand Coalition for 
Digital Jobs. Available: https://ec.europa.eu/digital-
agenda/en/grand-coalition-digital-jobs-0. 

 

[8]. Atfield, G., &Purcell, K. (2010). Graduate labour 
market supply and demand: Final year students’ 
perceptions of the skills seek. 

 

[9]. Mourshed, M., Patel, J., Suder, K. (2013). Education 
to Employment: Getting Europe’s Youth into Work. 

 

[10]. European Commission (2007). Key Competences 
for Lifelong Learning, European Reference 
Framework. 

 

[11]. Tuning Educational Structures in Europe (2010). 
A Tuning Guide to Formulating Degree Programme 
Profiles, Including Programme Competencies and 
Programme Learning Outcomes, Bilbao, Groningen 
and The Hague. 

 

[12]. Eurobarometer Flash (2010). Employers’ 
perception of graduate employability - Analytical 
report. 

 

[13]. OECD (2014). Economic Challenges and Policy 
Recommendations for The Euro Area. 

 

[14]. CEN (2014). European e-Competence 
Framework 3.0. 

 

[15]. Simon, D.,&Jackson, K. (2013). A Closer Look 
at Information Systems Graduate Preparation and Job 
Needs: Implications for Higher Education Curriculum 
Enhancements. World J. Educ.,3(3), 52–62. 

 

[16]. Ang, S., Joseph, D., Slaughter, S. A. (2013). IT 
Professionals and the IT Profession, Wiley 
Encyclopedia of Management 3rd edition,1–13. 

 

[17]. Gallagher, K.,&Goles, T. (2011). A Typology of 
Requisite Skills for Information Technology 
Professionals. Proceedings of the 44th Hawaii 
International Conference on System Sciences, 1–10. 

 

[18]. Huang, H., Kvasny, L., Joshi, K. D., Trauth, E. 
M., Mahar, J. (2009). Synthesizing IT job skills 
identified in academic studies, practitioner 
publications and job ads. Proceedings of the special 
interest group on management information system’s 
47th annual conference on Computer personnel 
research - SIGMIS-CPR '09, 121–128. 

 

[19]. Yadin, A. (2012). Enhancing Information 
Systems Students’ Soft Skill – a Case Study. Int. J. 
Mod. Educ. Comput. Sci., 4(10), 17–25. 

 

[20]. Litecky, C., Igou, A. J., Aken, A. (2012). Skills in 
the management oriented IS and enterprise system job 
markets. Proceedings of the 50th annual conference 
on Computers and People Research - SIGMIS-
CPR’12, 35–44. 

 

[21]. Harris, A. H., Greer, T. H., Morris, S. A., Clark, 
W. J. (2012). Information Systems Job Market Late 
1970’s-early 2010's. J. Comput. Inf. Syst., 53(1), 72–
79. 

 

[22]. Joseph, D., Ang, S.,Chang, R. H. L., Slaughter, S. 
A. (2010). Practical intelligence in IT: assessing soft 
skills of IT professionals. Commun. ACM, 53(2), 149–
154. 

 

[23]. Debuse, J., &Lawley, M. (2009). Desirable ICT 
Graduate Attributes: Theory vs. Practice. J. Inf. Syst. 
Educ., 20(3): 313–324. 

 

[24]. Matturro, G. (2013). Soft skills in software 
engineering: A study of its demand by software 
companies in Uruguay. 6th International Workshop 
on Cooperative and Human Aspects of Software 
Engineering (CHASE), 133–136. 

 

[25]. Saad, M. S., Robani, A., Jano, Z., Majid, I. 
(2013). Employers’ perception on engineering, 
information and communication technology (ICT) 
students' employability skills. Glob. J. Eng. Educ., 
15(1): 42–47. 

 

[26]. Suhaimi, A., Sukiman, S. A., Amin, N. (2012). 
Skills needed by IT graduates as perceived by 
Malaysian IT professionals. International Conference 
on management, economics and finance (ICMEF 
2012), 1–7. 

 

[27]. Aasheim, C., &Shropshire, J. Knowledge and 
Skill Requirements for Entry-Level IT Workers: A 
Longitudinal Study. J. Inf. Syst. Educ.,23(2),193–205. 

 

[28]. Capiluppi, A., Baravalle, A. (2010). Matching 
demand and offer in on-line provision: A longitudinal 
study of monster.com. 12th IEEE International 
Symposium on Web Systems Evolution (WSE), 13–21. 

 

242                                                                                                                                        TEM Journal – Volume 4 / Number 3 / 2015. 
 www.temjournal.com 



TEM Journal 4(3):236-243 

[29]. European Commission (2009). Key competences 
for a changing world. 

 

[30]. Noll, C. L., &Wilkins, M. (2002). Critical skills 
of IS professionals: A model for curriculum 
development. J. Inf. Technol. Educ., 1(3), 144–154. 

 

[31]. Coll, R. K., Zegwaard, K., Hodges, D. (2002). 
Science and technology stakeholders’ ranking of 
graduate competencies Part 1: Employer perspective. 
Asia-Pacific J. Coop. Educ., 3(2), 35–44. 

 

[32]. Coll, R. K., Zegward, K., Hodges, D. (2002). 
Science and Technology Stakeholders’ ranking of 
graduate competencies part 2; students' perspective. 
Asia-Pacific J. Coop. Educ., 3(2), 19–28. 

 

[33]. Koppi, T., Sheard, J., Naghdy, F., Chicharo, J., 
Edwards, S. L., Brookes, W., Wilson, D. (2009). 
What Our ICT Graduates Really Need from Us: A 
Perspective from the Workplace. 11th Australasian 
Conference on Computing Education, 95(1):101–110. 

 

[34]. Lee, D., Trauth, E. M., Farwell, D. (1995). 
Critical Skills and Knowledge Requirements of IS 
Professionals: A Joint Academic/Industry 
Investigation. MIS Q., 19(3), 313–340. 

 

[35]. Matsuo, M., Wong, C. W. Y., Lai, K. (2008). 
Experience-based learning of Japanese IT 
professionals: A qualitative research. J. Strateg. Inf. 
Syst., 17(3), 202–213. 

 

[36]. Tatnall, A. (2000). Innovation and Change in the 
Information Systems Curriculum of an Australian 
University: a Socio-Technical Perspective. Central 
Queensland University. 

 

[37]. Pavlin, S. (2013). E-EMCOSU: Emerging modes 
of cooperation between private sector organisations 
and universities. 

 

[38]. Melink, M., &Pavlin, S. (2012). Employability of 
Graduates and Higher Education Management 
Systems (Final report of DEHEMS project). 

 

[39]. Pavlin, S. (2007). HEGESCO: Higher Education 
as a Generator of Strategic Competences - Final 
Report, Public Part. 

 

[40]. Arthur, L., Brennan, J., de Weert, E. (2007). 
Employer and higher education perspectives on 
graduates in the knowledge society - A report from 
the European Commission Framework VI project: 
‘The Flexible Professional in the Knowledge Society.’ 

 

[41]. Tremblay, K., Lalancette, D., Roseveare, D. 
(2013). OECD Assesment of Higher Education 
Learning Outcomes, AHELO, Feasibility Study 
Report, Volume 1 - Design and Implementation. 

 

[42]. Sixsmith, A., Litchfield, A. (2010). Improving the 
Learning of Graduate Attributes in the Curriculum: a 
Case-Study in IT Management. 12th Australasian 
Computing Education Conference (ACE), 103(1), 
155–164. 

 

[43]. Costley, C., Shukla, N., Inceoglu, I. (2011). 
Work-based learners’ engagement with the university, 
An exploratory study. 

 

[44]. Costley, C., &Dikerdam, M. (2012). Work Based 
Learning Grant Project Work Based Learning 
Pedagogies and Academic Development. 

 

[45]. Hynes, B., Costin, Y., Birdthistle, N. (2011). 
Practice-based learning in entrepreneurship education: 
A means of connecting knowledge producers and 
users. High. Educ. Ski. Work. Learn., 1(1), 16–20. 

 
 
 

 

TEM Journal – Volume 4 / Number 3 / 2015.                                                                                                                                     243 
www.temjournal.com 


