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ABSTRACT
During the last decade there is a growing concern that a large percentage of the Information
Technology (IT) graduates are lacking significant behavioral cognitive skills (BCS) such as
teamwork, intelligent decision making and communications. For effective functioning as IT
employees, these skills are very important. In this study, we map the industry requirements as
regards to BCS for suggesting modifications to the academic curriculum. 8000 IT jobs classified
advertisements both in the USA and in Israel were examined and analyzed. The study revealed
that human interaction skills were high on the demand list followed by common skills, task
interaction were third and organization skills were the least requested.
Index Terms: IT behavioral cognitive skills, IT industry demands, Human interaction skills for
IT.
I. INTRODUCTION
Changes in the global economic climate and
the shift to a service driven economy that
occurred during the last decade had an
impact on the importance of equipping the
graduates with behavioral cognitive skills
(BCS) for employability. These skills are
relevant to all graduates and especially for
IT (Information Technology) ones. There is
a growing awareness that for the
development of successful career in IT, in
www.ijetsi.org

addition to technical skills graduates have to
possess “social skills” [1]. Due to the global
economic fluctuations, organizations are
constantly looking for better and more
efficient ways to conduct their businesses. A
common practice in dealing with the current
complex,
distributed and constantly
changing workplace is by utilizing
outsourcing, both inshore as well as
offshore. These trends are made possible by
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utilizing existing as well as additional IT
infrastructure. As a result IT professionals
have to possess additional different skills
beyond their traditional technical skills
[2,3]. In this paper, the term IT is used to
refer to the entire computing industry, or the
use of computers and software applications
to manage information. In the past,
nominees for various IT jobs were required
to possess mainly excellent technical skills.
This however has changed and currently,
due to the rapid progression in computing
technologies, flexibility and the life-long
learning become more important. In
addition, Due to the elevated complexity of
the newly developed applications most of
the development work is performed by
teams of developers. As a result,
interpersonal and social interaction skills as
well as being able to work in a team-based
environment became very important. Many
new developments in the IT field address
various business and organizational issues,
so IT graduates; especially the ones who
will be involved in designing, defining and
developing such systems have to exhibit
knowledge regarding business processes and
functionality. These new developments in
the IT discipline lead to a different
understanding that graduates should possess
not only technical skills, but BCS (or nontechnical) as well. However, although many
researchers as well as the recruiting
organizations agree on the relevance and
importance of BCS, the exact meaning of
BCS remains fuzzy [3, 4]

The aims of this study were to map the
various behavioral cognitive skills required
by the IT market and to examine their
relative importance. The research questions
derived from these aims are:
1. What is the relative importance of BCS
among the IT graduates’ required skills
as reflected by jobs' advertisements?
2. Which BCS are required and specified
by the IT job advertisements?
3. Are there differences between Israel and
USA
regarding
the
IT
job
advertisements’ BCD required?
4. How the academic programs address the
market demands?
To address the above aims and research
questions, 6000 advertisements related to IT
jobs were examined and analyzed. For the
elimination of possible bias, the 6000
advertisements were divided into three
different processes; each one was performed
on 2000 advertisement. For ensuring that
each process samples a fresh set of
advertisements, there was a delay of over
eight months between two consecutive
samples. For assessing the third research
question a similar process was performed
but this time on 2000 IT advertisements in
USA.
II. RELATED WORKS
In what follows a literature review on BCS
and the roles and meanings of them are
presented.
A. Behavioral cognitive Skills
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In the IT industry job requirements one can
find different terminology for non-technical
skills, such as 'soft skills', 'people skills',
'emotional skills', and so on. These skills
refer to a collection of behavioral and
cognitive traits and attitudes that drives
one’s behavior [5]. The IS 2002 Model
Curriculum [6] as well as the IS 2010
Curriculum Guidelines for Undergraduate
Degree Programs in Information Systems
[7] classified these skills into some
categories of non-technical capabilities that
are required. Among these capabilities, are:
"Strong analytical and critical thinking skills
to thrive in a competitive global
environment", or the graduates have to
"exhibit strong ethical principles and have
good interpersonal communication and team
skills" [7]. Flynn, Valikoski and Grau [8]
referred to listening skills as one of the
"most neglected aspect of communication".
For good qualifying of IT graduates for the
real life tasks, various surveys were
conducted. Some employers specified that
novice employees "lack key inter-personal
skills" [9]. Cappel [10] also specified that
the most important BCS that apply to all IT
jobs are oral and written communication,
problem solving, and the ability to learn.
Faheem [11] reviewed 250 job offers for
software developers and came with nine
BCS that were required: (1) communication;
(2) interpersonal; (3) analytical and
problems solving; (4) organizational; (5) fast
learning; (6) team playing; (7) ability to
work independently; (8) innovative and
creative; and (9) open and adaptive to
www.ijetsi.org

changes. The data of this research was
collected from several countries and
although the cultural and economic
differences between North America and the
rest of the world regarding interpersonal,
analytical, organizational and open to
changes skills, the most important set of
skills was behavioral ones. This can be
explained by the characteristics of software
(having open and of a global nature) and the
fact that many software development
projects are performed offshore or partially
outsourced. These characteristics became an
integral and necessary part of IT work in the
21th century.
B. Significance of behavioral cognitive
skills for IT graduates
During their academic studies IT graduates,
acquire a profound knowledge of applied
computing and business, and are able to
identify and analyze problems, design
solutions, and implement them into a
working application [12]. In the recent years
and due to the rapid developments in the
computing discipline, IT graduates are
expected to develop auto didactical skills
and to be able to learn and apply new
emerging technologies. Moreover, as part of
the
transition
to
global
working
environments they are expected to be able to
work in teams. Furthermore, since computer
applications have become too large and
complex for one programmer to deal with
[13] most applications are developed by
teams. Hence, for a successful career, IT
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graduates need to develop and exhibit both
technical and non-technical or BCS [14].
The shift to an information economy and
various innovative developments in recent
decades, have demonstrated once and again
that technology in general and IT in
particular plays a major role in the creation
of new business opportunities. New and
advanced products and services act as
modern growth enablers. For that reason,
Information Systems are defined as
Technology-Enabled
Business
Development, a term that was used by the IS
2002 - Model Curriculum and Guidelines for
Undergraduate
Degree
Programs
in
Information Systems [6]. These guidelines
defined the high-level categorization of the
IS graduate as a mixture of (1) Business
fundamentals, (2) Analytical and Critical
thinking, (3) Interpersonal, Communication
and Team skills and (4) Technology. The
updated guidelines (IS 2010) emphasize that
foundational knowledge and skills are very
important for the IS graduate by providing
the core competencies required to exhibit the
IS capabilities [7].
Due to the multi-dimensional aspects of IT
and its ongoing contribution to a better and
more effective work environment, the IT
professionals have to possess the required
technical capabilities as well as business
understanding
and
excellent
communications and people skills. IT
professional may be involves in a wide
range of position, however in general these
positions can be divided into three main
www.ijetsi.org

categories: development, support and
analysis. Development positions include
mainly developers who in addition to their
proficiency in various programming
languages and technologies, have to possess
good team and communications skills since
most of the development is team based.
Support positions that usually assist others
in using technology must possess excellent
communication skills in training users while
adapting the proper approach for each
organizational level. The IT analyst that
bridges between the stakeholders and the
developers has to exhibit excellent problem
solving skills combined with good
understanding of the organization and its
business process. At the bottom line, the IT
professionals regardless their specific
position category must demonstrate oral and
written skills for communicating with both
peers and users at the whole spectrum of the
organizational levels [15].
There is a growing list of foundational
competencies required for a successful IT
professional. A competency in this sense is a
set of skills, abilities or behavioral
characteristics that lead to success and better
performance. In general, these competencies
can be divided into two types: technical and
non-technical competencies. Technical
competencies combine various professional
methodologies such as requirements
elicitation and analysis, system design,
human computer interface design, software
validation and verification, software quality
and
software
development
and
implementation.
Non-technical
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competencies or BCS refer to human related
activities such as communication, teamwork,
collaboration, planning, subject leading,
presentation delivery, writing skills, and
work assessment.
Due to its important role in advancing
organizations as well as the society as a
whole, IT is constantly changing and new
technologies emerge at an increasing pace.
In addition to their BCS skills IT
professionals will have to exhibit a high
degree of motivation and a drive to continue
learning throughout their professional life.
Furthermore, in parallel to the elevated
stakeholders’ demands, the developed
solution become more complex. This
requires additional levels of abstractions to
describe and communicate the system and it
functionality. Such abstractions are not easy
to comprehend [13], nevertheless are
required for conveying the system’s
functionality and benefits. The IT
professional has to be able to communicate
these abstractions even to users that lack the
higher level of technical understanding.
IT project managers were among the first to
realize the importance of BCS to their
projects’ success. Although the discipline
went through a significant progress in tools
and methodologies to support project’s
management, the success still heavily
depends on the manager and team’s BCS.
The project’s success can only be achieved
through an organized effort of all parties
involved. The manager’s ability to assign
work,
delegate
authority,
motivate,
www.ijetsi.org

supervise and manage is an important
cornerstone to success. These interpersonal
or behavioral skills are sometimes the
differentiator between a successful project to
a failure. These skills’ importance was
observed by Sampson who wrote, “The
skills required for project management are
now often divided 50/50 into traditional
‘hard’ skills, such as risk management and
scheduling, and ‘soft’, people oriented skills,
such as interpersonal communication.” [16]
(p. 41).
However, the BCS that are mandatory
modern competencies for project managers
are not confined to managers only. As
software becomes more complex, many of
its attributes, such as code complexity,
intangibility and the required abstractions
apply to the IT professionals and not just to
their managers. The importance of these
BCS is not new and in an article dated back
to 1981, Keen [17] who analysed the long
term changes in organizations in relation to
IT and IS, defined "new" skills that he
thought should be developed among the
systems staff. He refers to these skills as the
"Hybrid" skills. He realized that for a
successful implementation of Information
Systems, the IT professionals have to
understand and consider organizational and
political issues. Over a decade later, in 1996
Earl, Edwards, and Feeny defined the
Hybrid employee as "a person with strong
technical skills and adequate business
knowledge, or vice versa" [18] . The
importance of BCS for IT professionals has
fueled many surveys regarding IT graduates'
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future employment. In many cases, the main
aim of the surveys was to analyse future
technological trends and address those as
part of the curriculum. Nevertheless, as part
of assessing the market’s future demands
some highly required BCS were revealed.
Such a study [19] was intended to analyze
the gap between the skills taught by
academia and the skills required by
businesses. The study revealed that while
the academic studies emphasis mainly on the
technical
aspects,
the
profession
requirements are more towards business and
human orientation. Another study [20]
supported these conclusions after it found
that there was a misalignment between the
IS curricula in academia and the business
needs. Additional studies [21, 22, 23] were
consistent as well and supported the
understanding that for employers the nontechnical skills are more important
compared to the technical ones. A possible
explanation was that the non-technical skills
(BCS) apply to all IT positions’ categories,
while the technical skills are, in many cases
relevant only to developers. Reference [24]
wrote, "If you had asked projectmanagement gurus five years ago to name
the most important competencies project
managers should have, most would have
said technical skills. Today they'd be more
inclined to place communications or
negotiations acumen at the top of their lists"
(p.22).
In recent years, the relative
importance of BCS is not confined to project
managers only, but to the whole IT
professional community [25, 26].
www.ijetsi.org

Many employers consider both technical and
non-technical competencies to be equally
important, and search for professional
employees possessing both types of skills
[27, 28]. In addition, graduate students with
better BCS are often quickly placed on
mission critical project teams [29].
Moreover, as suggested by some research,
industry leaders pointed out that when they
had to choose between a candidate with
highly developed technical qualities and a
candidate
with
highly
developed
interpersonal traits, the latter wins out most
of the time [30]. This supports previous
findings [21, 22, 23] that employers regard
the non-technical (or behavioral cognitive)
skills as more important compared to the
technical ones when promoting employees
to more significant roles with a higher level
of responsibility. This of course applies to
managers as well as to professional nonmanager employees.
These changes regarding the understanding
of the relative importance of BCS in the
computing discipline were addressed in
details specifically by the IS curriculum.
The IS 2010 Curriculum [7] as well as the
previous IS 2002 Curriculum [6] refer to
both technical and non-technical skills,
considering them as essential capabilities.
The IS 2002 defined four high level
capabilities graduate should possess: (1)
'Business Fundamentals'; (2) 'Technology';
(3) 'Analytical and Critical Thinking'; and
(4) 'Interpersonal, Communication and
Team Skills'. Only by combining all these
four capabilities, the graduate will be able to
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produce successful IS, which this model
curriculum describes as 'TechnologyEnabled Business Development".
The IS 2010 used a different high-level
approach and defined three knowledge and
skills categories IS graduates should
possess:
(1)
'Information
Systems
Knowledge and Skills' that include all
relevant capabilities related to the IS
discipline; (2) 'Fundamental Knowledge and
Skills' that are not specific only to the IS
discipline, referring mainly to BCS such as
'leadership
and
collaboration,
communication and analytical and critical
thinking'; and (3) 'Domain fundamentals'
that refer to knowledge related "to the
domain to which a specific Information
System program applies computing". The
Guidelines presented in the IS 2010
specifically addresses the 'Fundamental
Knowledge and Skills' and states that
although these capabilities are not unique to
the IS profession, more emphasis should be
placed on enhancing these skills among the
graduates.
III. THE STUDY
The study was initiated with two main aims.
The primary aim was to find out what are
the BCS required by the industry and the
second aim was to assess the relative
importance of these skills in the hiring
process. The method chosen was to analyze
real jobs classified advertisements published
by organizations seeking IT employees.
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In the first stage of the study we reviewed
and analyzed 2000 IT jobs advertisements.
In order to get a more reliable perspective,
the advertisements’ collection process was
repeated three times with an artificial gap of
over eight months between two consecutive
advertisements’ collections. This was done
in order to get a more reliable data set. With
the Israeli IT market situation, the
assumption was that during the elapsed eight
months all of the job requirements were
fulfilled and the next advertisements’
collection will produce a new set of
requirements that do not overlap the
previous set. The first cycle of collecting the
advertisements was during the first half of
August 2012. The second one was on April
2013 and the third was on April 2014. This
means that overall we examined a total of
6000
advertisements.
The
relative
importance of the BCS was assessed by
comparing the number of advertisements
that contain BCS to the advertisements that
do not contain them.
From all the BCS found in these
advertisements, we produced a list of
required skills. For a more efficient
comparison, in the next stage, a content
analysis [31] was performed in order to
classify the required skills into categories on
which we elaborate in the results and
discussion section. Each researcher came up
with his classification and then we discuss
the minor difference and came up with an
agreeable classification. In addition, the
skills were classified based on the type of
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hiring – on payroll employees and
contractors (or outsourcing employees).
In the last stage of the study a similar
process was done for advertisements in the
USA IT market and 2000 USA
advertisements were also examined and
analyzed as well which brings to a total of
8000 advertisements that were examined.
The main idea was to provide a base for
comparison for both the BCS categories as
well as the workplace requirements.
IV. RESULTS AND DISCUSSION
In what follows, results and a discussion
relating to the research questions are
presented.
A. The relative importance of behavioral
cognitive skills
The relative importance of the BCS was
measured
by
the
proportion
of
advertisements that include BCS and the
total number of advertisements examined.
After collecting and analyzing the first set of
2000 advertisements, the analysis revealed
that only in 29.1% of the ads BCS were
required. This result contradicts all other
researchers as well as the complaints made
by
future
employers.
For
better
understanding the large difference a more
thorough analysis was performed. The 2000
ads were divided into two groups based on
the hiring type. One group consisted of
advertisements for direct hire (on payroll)
and the other group was for contractors (or
outsourcing temporary jobs). In the first set,
www.ijetsi.org

23.4% of the advertisements were for direct
hire, while 76.6% were for outsourcing jobs.
The second set produced a very similar
distribution with 26.7% for direct hire and
73.3% for outsourcing. In 2013 a similar
collection process was performed for the
USA market and it revealed a very different
split between the two types of hire. While in
the Israeli market only 25-30% are direct
hire jobs, in the US the direct hire are 52.1%
as can be seen in Figure 1.

Number of ads. that include BCS
per type of hire
100.0%
Outsourcing 50.0%
Direct Hire

0.0%

IS 2012

IS 2013

IS 2014

US 2013

Figure 1: number of advertisements that
include BCS per type of hire
Evaluating once again the relative
importance of the BCS by measuring their
proportion in the set, revealed a very large
difference between direct hire (on payroll)
and outsourcing hire. For the first set of
2000 advertisements, BCS were required by
70.2% of the direct hire advertisements,
compared to only 16.5% of the outsourcing
advertisements. In the second set there was a
large fluctuation with 91.5% of the direct
hire advertisements were looking or BCS
compared to 41.1% of the outsourcing
advertisements.
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B. The behavioral cognitive skills
requirements as represented in the jobs’
advertisements
Among the 6000 advertisements there were
twenty different BCS attributes, with a
minor level of overlapping (Table 1). In
what follows, we present the type of each
skill, the skill and its description:

Behavioral

Service
oriente
d

Table 1: classification of BCS from
advertisements

BehavioralCognitive

Work
under
pressur
e

BehavioralCognitive

Can-do
attitude

Cognitive

Analyti
cal

BehavioralCognitive

Busine
ss
oriente
d

Cognitive

Creativ
e

Cognitive

Initiato
r
/promo

Type
Behavioral

BehavioralCognitive

Cognitive

BehavioralCognitive

Cognitive

Skill
Human
relatio
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Team
player

Selflearner

Expres
sive

Indepe
ndent
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Description
The candidate has to possess
and be able to demonstrate
excellent human relations (or
interpersonal relations) within
the team, the department, the
organization and with external
entities
The candidate has to be a team
player, being able to work with
others to accomplish the job.
Demonstrates reliability,
cooperates with others, does
his or her share of the work,
and meets his/her assigned
commitments. Willingly shares
knowledge and expertise with
other team members and treats
others with respect.
The candidate has to be able to
learn new material by him or
herself. Continuous and
periodic learning while
searching new sources of
knowledge. High competencies
for self-development.
The candidate has to be able to
speak up and express his/her
ideas clearly to a large
heterogeneous audience.
He/she knows how to make a
point, however it is done in a
positive and respectful manner.
The candidate has to be
independent, being able to
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work with minimal
supervision, make decisions,
go forward and overcome
various problems with minimal
management interventions.
The candidate has to be service
oriented being able to provide
support to all kinds of
customers representing various
levels of understanding. Good
listening attitude and
willingness to serve and build
customer goodwill
The candidate has to be able to
perform well even at periods of
extreme pressure and volunteer
for assignments to offload
extra pressure from other team
members and to get the job
done.
The candidate should have a
positive attitude and be able to
perform beyond the call of
duty. A proactive attitude that
takes the initiative to make
things happen. Cares about the
overall work and expresses a
commitment to succeed or to
contribute to the
team/organization success.
The candidate has to possess
analytical skills being able to
analyze situations, data and
information and provide
creative solutions. Being able
to assess the situation by
reducing its complexity
The candidate should have a
very good business
understanding, including
business processes and
organizational behavior
Being creative providing
solution even to complex
events and situations, being
able to deal with and solve all
kinds of problems in a solution
oriented way.
The candidate should be able to
initiate new tasks and
activities, as well as promote
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existing ones. Entrepreneur
mindset.
The candidate has to be highly
motivated willing to spend
additional time and effort when
needed. Cares about the team
and the organizations and
contribute to its success
without being asked or pushed.
Responds to requests for help
and take the initiative to offer
help to others
The candidate should be able to
see the whole picture without
losing any details. Being able
to consider multiple and
different points of view and
assess each one.
The candidate should be able to
teach and instruct other on how
to use the system as well as
assimilate it among the end
users
The candidate should be
focused on achieving the goal
and not being distracted by
other, non-relevant
"surrounding noise"
The candidate has to be very
organized and paying attention
to details, absorb and
understand. Sets goals,
manages time and priorities
and concentrates on the
important issues.
The candidate should be able to
work on several tasks in
parallel
The candidate has to be
flexible in addressing the job
requirements. This flexibility
may relate to the working
environment, customer, peers,
etc. He/she should be able to
adapt to the ever-changing
situations without complaining.
The candidate should be able to
prepare and deliver effective
presentations expressing ideas
in a clear and convincing way,
possess good public speaking

skills and conveying the
information.

The above skills were grouped into four
main categories: (1) Human interaction
which includes the skills referring to the
interaction with other people (i.e.
employees, customers, peers, etc.) team
player; human relations; presentations;
service oriented and expressive. (2) Task
interaction which includes the skills that are
necessary for performing the task and
working in a computerized environments
and performing the required tasks; can-do
attitude; analytical and organized. (3)
Organizational interaction which includes
the skills that are needed for proper
functioning in the organization: work under
pressure; multi-tasking and business
oriented and (4) Common or general skills
which include the general skills needed for
proper functioning in all the above three
categories: independent and flexible.
When analyzing the three sets of jobs’
advertisements in Israel, some minor
fluctuations can be observed. The most
important group is the human interaction
which appears in 35-40% of the
advertisements. The second group is the task
interaction that appears in 23-30% of the
advertisements. The third and fourth places
are almost identical, organization interaction
with 16-19% of the advertisements and the
common skills with 15-20% (see Figure 2).
A possible explanation to the importance of
the human interaction stems from the
enormous change the software industry has
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gone through in the last three decades.
Originally, the IT peoples' most important
qualifications were related to their technical
capabilities. However, with the rapid
technological developments and the pivotal
role computers play in the organizational
success
and
development,
these
qualifications have changed. Currently the
IT department's employees are involved in
many of the organizations' activities,
communicating with users across all
functional units. This type of collaboration
required excellent communication and
presentation skills.

An additional analysis relates to the internal
proportion of the skills among the ads of the
two types of hire. It turns out, that although
only a small fraction of the outsourcing ads
require BCS, the proportion is very similar
to the one in the direct hire ads (Figure 3).

50.0%

Outso
urcing

0.0%

2013

Direct
Hire

2014

Percentage

Behavioral Cognitive Skills per
Type of Hire

BCS required

2012

documentation. This is achieved following a
rapid iterative process that quickly delivers a
working version of the software being
developed [32] and required excellent
interpersonal traits. This may explain the
large difference between the human
interactions BCS to the other ones.

50.0%
40.0%
30.0%
20.0%
10.0%
0.0%

BCS per type of Hire

Figure 2: Number of advertisements per
skills categories
Due to the elevated complexity of modern
software based projects, developers have to
work in teams. This represents an additional
set of BCS such as being able to perform
well as part of a team, listen, provide and
accept constructive feedback and exhibit
excellent
inter-personal
relations.
Furthermore, new agile development
methodologies such as Scrum stress fast
functionality
delivery
over
heavy
www.ijetsi.org

Figure 3: BCS per type of hire
The last stage of the study relates to a
comparison of the BCS required by the
Israeli market (calculated as the average of
the three samples) to the BCS required by
the US market as can be seen in Figure 4.
While in the US the human interaction BCS
were required by 45.8% of the ads, in Israel
these skills were required by 39.6%. On the
other hand the task interaction skills were
required by 26.5% of the ads compared to
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21.5% in the USA. The Organization
interaction skills are very close with 17.4%
in the US compared to 16.8% in Israel. And
the common skills were required by15.3% in
the US compared to 17.2% in Israel.

50.0%

Israel and the US BCS

40.0%
30.0%
20.0%
10.0%
0.0%
Israel
US

Figure 4: Israel and US BCS
The most important result of the study is the
unbiased understanding of the market
requirements regarding BCS. The fact that
about 40% of the BCS advertisements
required human interaction skills is very
significant although understandable. This
supports previous findings [13, 14, 15, 23]
to name just a few, however the importance
of this study is in the concrete figures it
produced by relating to a real market
situation. The growing autonomy of the
modern employee [33, 34] can be used to
explain why the task interaction skills
appeared in over 20% of the BCS
advertisements. This growing autonomy is
due to economic pressure and the need to be
more efficient which leads employers to hire
employees that can deliver with minimal
supervision. Organizational skills (roughly
www.ijetsi.org

15% of all BCS ads) are important mainly
for the jobs that relate to business type
systems. This supports the IS 2010 [7]
which defined a requirement for 'Business
Fundamental'.
C. Implications to
programs

academic

teaching

Despite the growing understanding among
IT educators as regards to the importance of
developing BCS for the vocational lives of
the IT graduates, there is a lot to be done in
the academic curriculum regarding these
issues. Informal talks with IT educators
reveal that some of them implement
teaching interventions to nurture these BCS
but feel that there is much more to be done.
As a direct consequence of this study, some
courses’ structures were modified. An
example of such intervention is a Software
Analysis and Design workshop (a 3rd year
course) that employs team based projects in
which the students have to study a real
client's problem, design and provide a
solution for it. During the project, the
students have to work in teams, which
enables them to practice and develop their
human interaction and communication
skills. In addition, they have to present their
product to the client, which is intended to
strengthen their presentation capabilities. To
enhance their critical thinking capabilities
and ability to provide effective feedback,
they are also engaged in peer assessment.
However, in spite the changes already
introduced we believe that additional
activities that might nurture the development
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of BCS among IT students that are required
by the industry have to be intertwined in the
IT curriculum from the first study year.

and currently the BCS are equally important
as technological skills in assessing the future
employee success.

We suggest that the following interventions
should be employed in the IT curriculum:

The study results emphasize the conceptual
shift that occurred during the last decade
regarding the relative importance of the BCS
for IT professionals. This conceptual shift is
fueled by the increasing importance of IT
and the fact it touches and influences so
many fields. Furthermore, due to the role it
plays, IT has become a vital component in
every business from large multi-national
corporations to small, one person
companies. The steady increase in
competition and the economic pressure
pushes
organizations
to
improve
productivity and enhance end user support.
This is usually done by implementing
additional information systems and is the
explanation for the vast amount of money
invested in such systems. As a result a larger
percentage of employees have to use
applications in their daily activities. The IT
professionals, who act as the technological
knowledge brokers, and bridge the gap
between technology and business, have to
successfully
communicate
with
all
organizational levels. This partially explains
the importance of the human relations
competencies for IT professionals. In
addition as the developed applications
increase both in size and complexity, joint
development efforts are required. Being able
to work as part of a team, accept and provide
constructive feedback and take the initiative
to get things done are extremely vital and

Include team-based assignments right from
beginning of academic studies. In the basic
programming courses, engage the students
in small programming projects in which they
will employ teamwork and peer assessment.
After the first experience, there should be a
class discussion in which the student will
reflect on the process and internalize its
benefits.
Later on, to develop their communications
skills in general and their presentation skills
in particular, the students will be required to
defend their solution while elaborating on its
uniqueness in front of the whole class.
To convey the importance of BCS,
educations should assign a relative weight to
each skill while assessing the students'
works. They have to relate to aspects such as
simplicity, creativity, originality, and not
only focus on the technical capability of the
student.
V. CONCLUDING REMARKS
The results obtained from this study
revealed that the IT graduates' BCS profile
as represented by the industry requirements
has gone through a big alteration. Over a
decade ago, during the hiring process, the
focus was mainly on technological skills.
Over time, the importance of BCS increased
www.ijetsi.org
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extend the importance of communication
and human relations competencies.
The changes in the extent and complexity of
software packages nowadays, necessitate
possessing of good interpersonal and team
based skills. Moreover, even new working
styles such as the agile development
methodologies emphasize the importance of
human interaction. We suggest that the
obtained results should be taken under
consideration by academic programs that
qualify IT graduates and modify their
learning programs to include the necessary
modifications that will address the IT market
needs, especially related to BCS.
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