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This paper presents some preliminary results of a survey conducted in 2013 and 2015 for the
graduates of Information Systems (IS) master programme at Al.I.Cuza University of lasi. The
survey main objectives were to gather information about graduates employability, to identify
the required skills on the IT market, to find out the graduates opinion about the programme
(including curricula, syllabi, internship, infrastructure, teaching staff), and program strengths
and weaknesses and re-align curricula to the industry demand. A brief description of main IS
career tracks was provided according to ACM/ALS curricula guidelines. Enrollment for both
undergraduate and master IS programmes were compared to international trends. Some other
assumptions which were checked relate to: the type of employers and customers of the IT pro-
Jects the graduates work for, the moment of getting the first job, the structure IT vs. non-IT
and managerial vs. non-managerial ( also overall and by genre) positions/jobs of the gradu-
ates. The IT functional (sub)areas of graduates positions were discussed in relation to the
current state of Romanian IT market which is massively dependent on off shoring.
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Introduction

As academic discipline and research top-
ic, Information Systems (IS) has followed a
convoluted trajectory. It’s never ending iden-
tity crisis [1], [2] combined with a steep de-
cline in enrolments in developed countries
since the dot.com bust of 2001-2003, espe-
cially in US and UK programmes [3], [4],
[5], rose questions about its future. Some
MIS programs in the United States have
completely shut down because of low enrol-
ment [5], [6]. The main reason given in the
literature for this decline is the off shoring of
IT jobs [7], [6].
Amidst funeral moods, Romanian (and other
low-wage countries) IS programmes have
thrived at both undergraduate and graduate
levels [3]. Romania’s increasing attractive-
ness for IT outsourcing (lower wages, tech-
nical skills, proficiency in foreign languages)
created a big appetite for IT professionals
and consequently IS enrolment has constant-
ly risen. National and European statistical
and academic studies revealed that from the
beginning of the economic crisis (2008 in
Romania) until the end of 2014, the number
of jobs in the IT sector has doubled in Roma-
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nia, and the demand continues to rise expo-
nentially [8], [9], [10].

One thing that is clear is that the globaliza-
tion of software is here to stay, and its mani-
festation as IT services off shoring is a dis-
ruptive force that has a long-term effect on
the domestic IT work force. This phenome-
non brings many challenges to adapting the
IT/IS education system. It has not only to
prepare growing numbers of people to work
in IT industry, but also to cope with different
and changing occupations, each with its own
skills and knowledge requirements. IT work
can be thought of as consisting of a spectrum
from the more routine (e.g. system mainte-
nance and support, basic programming, sys-
tem testing) through the more advanced (e.g.
requirements management or system archi-
tecture development) to the advanced strate-
gic (development of approaches that utilize
IT to provide organisation with a competitive
advantage), each of them asking for different
mixture of technical, business, and soft skills.
The literature review doesn’t provide a clear
picture about IT jobs and skills that are being
currently offshored or might be offshored in
the future. Some authors state that all IT
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jobs/skills might be offshored arguing that IT
skills tend to become new comodity [11],
[12], while others try to prove that not all of
its could be offshored and that the vulnerabil-
ity to offshoring depends on some features of
IT jobs/skills, such as the need for interper-
sonal interaction and face-to-face contact,
the physical presence of workers in a fixed
location and leading to a competitive ad-
vantage [13], [14]. Moreover, data on current
and future trends of off shoring leave much
to be desired [15]. All these conditions make
difficult to describe the current state and the
prediction about global and domestic IT
work force market.

As technologies change quickly, so the in-
dustry requirements, IS programmes must
adapt their curricula based on similar pro-
grammes cutricula, including model curricu-
lum guidelines published by Association for
Information Systems [3], listening to the in-
dustry needs (involving industry representa-
tives), and getting feedback from graduates.
This paper presents some results of a survey

targeting Business Information Systems mas-
ter graduates at Al. I. Cuza University of lasi
(UAIC). The aim of our study was not only
the programme evaluation but also to give an
outlook on Romanian IT workforce.
Technical solution for analysis was devel-
oped using Microsoft SharePoint Server plat-
form for data collection and R/R Studio lan-
guage/platform for data analysis.

2 Information Systems Undergraduate
and Graduate Programmes Curricula

As technical and business topics could be
mixed in various proportions, diversification
of IS programmes manifests not only among
universities from different countries, but also
within the same country [3]. At UAIC both
undergraduate and graduate Information Sys-
tems programmes curricula were developed
ACM/AIS guidelines [3], [16], [17]. Figure 1
shows the main courses proposed in 1S2010
undergraduate curriculum [16] model and
their relation to the career tracks of the IS
graduates.
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Fig. 1. Structure of ACM/AIS IS2010 undergraduate curriculum [16]

At master level, the most recent recommen-
dation is MSIS2006 [17]. The next curricu-

lum model for IS graduate programmes is
expected within a year or two. MSIS2006
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nominated 24 possible career tracks (such as: to December 2013 and from January to
Academia; Knowledge Management; Com- March 2015. Some of the sections of ques-
puter Forensics; Managing the IS Function; tionnaire are: Personal details (e.g. age, gen-
Consulting; Data Management and Ware- der); Graduation path for both bachelor and
housing; Mobile Computing; Database and master levels; Carrier path (year of first em-
Multi-tiered Systems; Decision Making; Pro- ployment, company profile, location and
ject Management; Security; Systems Analy- stakeholders, income level; Free/open mes-
sis & Design; Enterprise Resources Planning; sages (for teachers, colleagues, future stu-
Telecommunications) each with suggested dents, five positive and five negative features
courses. Since 1997 (undergraduate) and of the programme); Level of satisfaction
2007 (master), IS programmes at UAIC have about teaching staff and activities, different
been properly aligned to ACM/AIS recom- areas of interest (programming, modelling,
mendations. However the guidelines suitabil- databases, etc.) research opportunities and
ity for Romanian IS programs is debatable. administrative components of master degree,
Romanian IT market is massively influenced all using a Likert scale from 1 to 5.
by globalization, being a recipient of off The questionnaire was distributed through
shored IT services. Although adopted around  social networks (mainly on Facebook, where
the world, the model curricula have been de- graduates have group pages organized by en-
signed primarily for degree programs in the rolment year). There were 84 answers, but
United States [15], which is acting as the only 74 were kept as the 10 of them were
most important source in IT off shoring. We  flawed (seven respondents did not respond to
would argue that, at the moment, the profes- any questions, and three seem to be still stu-
sional associations/societies should develop dents and not graduates) etc.
not only one-fits-all curricula, but at least Proportion of the respondents’ genre follows
two, one for high-wage countries which act the proportion of students’ genre for BIS
as source in the IT global market and one for (figure 2, left). 58.9% of respondents are fe-
low-wage countries as a destination/recipient males and only 41.1% males. The proportion
of off shored IT services. of graduates for our master programme is
57.01% for females and 42.99% for males.
3 Graduates Survey Brief Description. This contradicts a much-debated anxiety - the
Technical Platforms scarcity of women in computing.
Graduates survey was designed in 2013 and

made available for graduates from September
Respondents Genre Number of respondents, by enroliment year
— 1?_
T3
Females: 58.9%,

Sy
2
T

MNumber of respondents

- _

~——

__—-'/
Males: 41 .10/0 Enrollment year

Fig. 2. Respondents’ genre (left) and enrolment year (right)

Analysing the number of answers per admis- students and the “fresh memory” factor, we
sion year (figure 2, right) one can notice expected the number of 2011/2012 respond-
some discrepancies between 2009/2010 and ents to be bigger than for 2009/2010. The
2011/2012. Based on the number of enrolled figures indicate the opposite. Somehow iron-
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ically, this psychological factor of memory
freshness might be part of the explanation.

As students BIS graduates had extensively
used (Microsoft) SharePoint technologies.
So, we chose it as platform for the question-
naire instead of an equivalent free solution.
SharePoint assures a better control over the
respondents (as former UAIC students). Free
Internet surveying tools allowed anonymous
answers but malicious people might fill in
multiple malformed answers and alter the re-
sults. Even if the free tools surveys could be
protected by the uniqueness of an IP address,
it is largely acknowledged that any person
can access many devices connected to the In-
ternet, or can use proxy servers to access and
respond multiple times to a survey.

For data visualization and analysis we chose
an increasingly popular open-source plat-

Graduates moment of first employment

ENot employed
(vet)

More than 1 year
fter graduation

Less than 1 year
fter graduation

Moment of fist employment

FirstEmploymentMoment

Number of respondents

Fig. 3. Respondents’ first job moment -

This is good news for the programme and re-
flect not only the increasing demand for
IS/IT professionals, but also suggests a prop-
er alignment of IS programme to the industry
needs. Later years have witnessed a growing
number of applications for both undergradu-
ate and graduate IS programmes. The number
of applicants for the undergraduate/graduate
programme has been increasing every year
since 2010: 132/79 applicants in 2010,
147/88 in 2011, 169/96 in 2012, 214/101 in
2013 and 242/78 in 2014. The trend for mas-
ter degree was similar to that of the under-
graduate programme, except for 2014 when
the number decreased because of the re-

form, R/RStudio. R is the most dynamic data
language [18], [19]. Main R packages used in
this analysis are: ved [20], stringr [21], [22],
reshape (23], plyr [24], dplyr, ggplot? [25],
and likert [26].

4 Graduates Employability

Figure 3 (left) shows that graduates employ-
ability is quite satisfactory (95%). 85% of
graduates had been hired before master com-
pletion. First and second year of study are
most frequent moments of getting the first
job. This data is consistent with a recent IS
department internal survey targeting current
second year BIS master students. Out of 66
current (in 2014-2015 academic year) second
year students, 57 (86%) declared they are al-
ready hired.

Moment of first employment

by genre
Female
o -
2nd master year | | ~
After master graduation | ‘ ;‘
Genre

overall (left) and grouped by genre (right)

striction imposed by ARACIS (Romanian au-
thority for quality assessment in higher edu-
cation) in 2011 for the undergraduate pro-
gramme. The restriction was mainly bureau-
cratic, and limited the undergraduate number
of positions to 100.

The mosaic plot in the right side of Figure 3
shows a difference between male and female
respondents in terms of the moment of the
first employment. The proportions of males
and females first hired before and after the
master are similar. But female students seem
to find a job mainly in the first year of the
master, whereas the boys get hired mainly on
the second year of the master. Further we
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tested if the observed difference is statistical-
ly significant and stated the following null
hypothesis: H0): The moment of first employ-
ment and the respondents’ genre are inde-
pendent (there are no differences between
male and female graduates concerning the
moment of first employment). The alternative
hypothesis is Ha: The moment of first em-
ployment is related to the respondents’ genre
(there are differences between male and fe-
male graduates concerning the moment of
first employment). Function chisq.test (base
R) returned chi-squared y2(df=3) = 14.3289,

Is the employer an IT or a non-IT company?

IT: 90.67% -

“Non-IT: 9.33%

p-value = 0.0025. Similarly, function fish-
er.test (which computes a Fisher's Exact
Test) returned a p-value = 0.0018. Based on
the two p-values HO can be rejected, so our
sample suggest there are significant statistical
differences between male and female gradu-
ates in terms of the moment of first employ-
ment.

As expected, most of the respondents work in
IT industry (90.54%) - Figure 4, left. We
were interested if a particular genre tends to
work in IT relative to the other genre - see
Figure 4, right.

IT vs. non-IT employment
by genre

TRUE

FALSE

|
D

Female

Genre

Male

Work_in_IT

Fig. 4. Jobs in IT vs. non-IT industry (left) and grouped by genre (right)

Graphically there seems to be no major dif-
ferences among genres in terms of the “IT-
ness” of graduates’ jobs. In order to confirm
the observation we test statistically the null
hypothesis HO: Working in IT and genre are
independent. Both chi-square test and Fish-
er’s exact test results fail to reject HO (p-
value = 1). Consequently, there is no enough
statistical evidence to claim that male gradu-
ates tend to work more in IT whereas the fe-
male graduates do not, or vice-versa.

Another subject of interest related to gradu-
ates employability was the profile of the em-
ployers. As less than 10% of the graduates
work in non-IT industries, the analysis of
employers’ activity areas would be less rele-
vant. Instead we focused on the ownership of
the employers. We wanted to check a gener-
ally accepted statement that the main em-
ployers of Romanian computing graduated
are foreign companies or Romanian compa-
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nies that outsource various projects and/or
processes for western companies.

The bar chart in Figure 5 shows the frequen-
cy of employers grouped by ownership type.
Based on our sample, we tried to estimate the
proportion of international employers. We
stated the following null hypothesis: H0: the
proportion of internationally based employ-
ers is smaller than or equal to the proportion
of (mostly) Romanian employers. Alternative
hypothesis was Ha: the proportion of (most-
ly) international employers is greater than
the proportion of (mostly) Romanian employ-
ers. Function prop.test returned chi-squared
x2(1, N=70) = 8.929, p-value = 0.0014. Es-
timated proportion was 0.686 and the 95% CI
for proportion of internationally based em-
ployers was [0.582, 1]. There seems to be
enough statistical evidence to reject the null
hypothesis and to support the idea that the
main employers of IS graduates are interna-
tional (mostly European) companies.
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Rom., public

Rom.-Foreign

Ownership of Employer

om., private

Foreign, Non-EU

Foreign-Rom.

Since there are Romanian or mixed owner-
ship companies that work primarily for inter-
national customers, respondents were asked

Romania (13.39%‘

Non-EU (22.22%

Number of respondents

Fig. 5. Employers’ ownership

to specify the type of customers of IT pro-
jects they work for.

ocal (1.39%)

Fig. 6. Customer location of the IT projects graduates work for

The circular chart in Figure 6 suggest that the
main customers of IT projects the IS gradu-
ates work for are internationally based, and
Romania is on the IT outsourcing European
map.

5 Main Job Areas

Graduates jobs areas/fields are very im-
portant in calibrating the curriculum. As pre-
sented in Figure 7 most frequent of the jobs
are technical, software development related.
This is natural since graduates get managerial
positions (project/team managers) only after
a few years of experience and proof of their
competencies in working within and/or as-
sembling a team. Jobs are concentrated on
five main areas - Quality assurance, Pro-
gramming, Databases and IS analysis and de-
sign - which covers 85% of total answers.

Figure 6 supported the claim of increasing
number of western outsourced IT projects in
Romania. Moreover, from Figure 7 one can
infer that the outsourced projects target the
final stages of software development (i.e.
programming, testing and deployment) and
the first stages (requirements analysis, de-
sign) remain mostly at headquarters. Our
findings seem to confirm that the companies
in high-wage countries are considering pro-
ject management skills and business domain
knowledge as critical and retain them in-
house, while they tend to offshore technical
skills that are seen as commodity (Carr,
2003). Companies in developed countries are
seeking client-facing capabilities, project
management  and  business domain
knowledge over technical capabilities (Bul-
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len, Abraham, Gallagher, Simon, & Zwieg,

Sub-area

<other>

2009).

IS Analysis and Design

Data Analysis

omputer Networks

Number of respondents B

Fig. 7. Respondents’ job area (right)

Also Figure 7 shows a specific trait for what
employers demand from IS graduates. Gen-
erally Western IS programmes focus on
business/managerial issues [28], [29], where-
as most of the Romanian IS graduates must
cope with technically oriented jobs, i.e. pro-
gramming, databases, and computer net-
works. These results are also consistent with
similar studies from Eastern Europe and Asia
[30], [31]. Before 2010 a larger proportion of
graduates was hired in ERP/CRM projects as
consultants, implementers and mostly busi-
ness related activities. As the crisis hit most

<other>

Data Analysis

of the ERP projects, demand for business re-
lated jobs has shrunk. Fortunately ERP scar-
city was outpaced by more technically out-
sourced projects [32]. Recent changes in the
IT jobs urges recalibrating the proportion of
business and technical courses in IS curricu-
la.

We were also interested in testing an old cli-
ché in computing industry: women aren’t so
technically oriented than males. The mosaic
plot in Figure 8 shows no huge gaps between
males and females in terms of job/position
functional area.

Female Male

L T ]
[ I

Databases

subArea

IS Analysis and Design ||

Programming

Quahty Fosuanee -

Genre

Fig. 8. Graduate positions, grouped by job area and genre

This observation can be enforced statistically
using the classical chi-square and Fisher’s
tests for categorical variables. The tested null
hypothesis is HO: subArea and Genre are in-
dependent (there are no statistical significant
differences between female and male gradu-
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ates in terms of IT functional area of their
current positions). Both functions (chisq.test
and fisher.test) returned a p-value greater
than 0.88. Consequently there is no enough
statistical evidence to reject the hypothesis
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that both male and female graduates target
positions in similar IT functional (sub) areas.
Our finding is slightly contrasting with the
general opinion that women choose a tech-
nical path infrequently but confirms the opin-
ion that this might not be true for women
from Asia or Eastern Europe [5].

Because many IT companies are ‘“new on
market” we estimate that more of the IS

Non-Manager: 63.38%

Manager: 36.62%

graduates are achieving in few years an IT
managerial position: team leader, project
manager, etc. Even the previous ideas statute
that managerial position are coming from
source countries of outsourcing, local leader-
ship is very important for the productivity of
every company.

Manager

Non-Manager

Female

genre

Male

managerialPosition

Fig. 9. Managerial positions — overall (left) and grouped by genre (right)

The pie chart in Figure 9 (left) shows the
proportion of IS graduates who are filling
managerial positions in the company they
were hired. Based on our data, we tried to es-
timate the proportion of managerial positions
from gender perspective. We stated the fol-
lowing null hypothesis HO: managerial posi-
tions and genre are independent. Function

Manager

2010

prop.test returned chi-squared p-value =
0.6591 and Fisher test returned p-value =
0.6172. The tests fail to reject the null hy-
pothesis, so we are biased to conclude that
there is no genre gap (or discrimination) in
acceding to a managerial position in Roma-
nian IT industry.

Non-Manager

201

graduationYear

2012

2013
2014

managerialPosition
Fig. 10. Managerial positions vs. graduation year

Next we were interested in finding enough
evidence for claiming that getting a manage-
rial position was easier for some particular
graduation years. As seen in Figure 10, the
number of managerial position seems to be
higher for graduates for 2011 and 2012.

Based on experience in companies and
mechanisms for advancement position, we
tested the following null hypothesis HO:
managerial positions and graduation year
are dependent. Function prop.test returned
chi-squared p-value = 0.4798 and Fisher test
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returned p-value = 0.5043. So based on our
sample the HO cannot be rejected and we
conclude that there is no statistical evidence
to claim that getting a managerial position
was particularly easy in some graduation
years.

6 Programme Evaluation by the Gradu-
ates

To evaluate the master programme, graduates
were asked to assess, using a five-level scale
(very poor, poor, average/neutral, good, and
very good), the following items:

Teaching Staff 1%

Programme 3%
Courses 7%
100 50

Response very poor

poor  average

the programme (at general level),

e courses (utility for their -careers,
teaching, link to practice, research
content),

e professors (teaching, availability, atti-
tude towards students),

e infrastructure (labs, classrooms, pub-
lic spaces),

e administrative staff performance and
attitude towards students/graduates,

o the Internship, etc.

5% 93%

24% 73%

32% 61%

0 S0 100
Percentage

good-verygood

Fig. 11. Evaluation of teaching staff, programme and courses

Figures 11 and 12 show high score for teach-
ing staff, master programme and courses
(94%, 69% and 59%). Adding half of the av-
erage level assessments, the positive percent-
ages reach 96%, 84% and 77%. This suggests

proper teaching skills, availability and proper
attitude towards students, a very positive im-
age about programme and positive opinion
about courses.

Heatmap of Overall assessment of
Teaching staff, Programme and Courses

Teaching Staff  4.45 (0.68) 0.0% 2.0%

Programme 3.90 (0.77) 0.0% 2.0%

Courses 3.73 (0.86) 0.0% 6.1%
Mean (SD) VEIY poor poor

4.1%

28.6%

average good

very good

Fig. 12. Evaluation of teaching staff, programme and courses as a heatmap
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These findings are also enforced by the mean
values — 4.45, 3.90 and 3.73 - out of a maxi-
mum of 5, and the relative low standard de-
viations (Figure 12).

Overall programme assessment ranges be-
tween teaching stuff and courses assessments
and that the latter has a smaller contribution
on the programme score. Therefore, we think
it will be necessary to conduct a more de-
tailed survey in order to find out which
courses have to be updated or even which re-
visions on IS curricula are requested and
consequently get the proper alignment of the
programme to the industry needs. Also, the
new study has to validate the hypothesis of
increasing need on technical courses and di-
minishing business-oriented ones.

7 Limits, Discussions and Conclusions

This article analyses curriculum issues and
employability of Business Information Sys-
tems Master Programme from the perspec-
tives of alumni, based on their experience
during the studies and how this programme
influenced their careers. Privacy and malevo-
lent actions were taken into considerations
when survey was developed and disseminat-
ed.

The results confirm that main employers of
IS graduates are international companies. Al-
so customers of IT projects the graduates
work for are mostly international. As most
respondents are based in Romania, these
findings support the statement that Romanian
IT industry is massively based on outsourc-
ing.

Other findings contradict some statements
found in the mainstream IS literature and/or
our suppositions. Female graduates are more
numerous than males (which does not con-
form to the much debated scarcity of women
in computing). Also female graduates target
technical jobs similarly to their gender coun-
terparts (which contradicts the idea that
males are more technically oriented). In our
sample, there is no trace of sexual/genre dis-
crimination in getting IT managerial posi-
tions. Also the managerial positions seem to

be equally accessible to all graduates, no
matter the graduation year.

The results also suggest a proper alignment
of IS programme to the industry needs and a
very satisfactory graduates employability.
We also found out that most of graduates’
professional careers were related to software
development, especially the final stages of
software development, and that the technical
skills were required more than business-
oriented ones. These finding might explain
why the courses issue had a negative contri-
bution on programme reputation compared
with the teaching stuff issue. Unlike Western
IS programmes Romanian ones must cope
with technical skills, i.e. programming, data-
bases, computer networks, etc.

Obviously, the current state of IT workforce
market is hugely induced by the globalization
and its size is increasing at a very fast pace.
But a question is arising: Will the Romanian
market maintain the same structure of IT oc-
cupation or it will change? If it changes, can
we predict the future trends? Certainly, it is
not easy to get answers to these questions
forasmuch the globalization of software and
its manifestation as IT services off shoring is
a disruptive force that has a long-term effect
on the domestic IT services market. The lit-
erature failed to offer a clear response on this
subject for at least two reasons.

Firstly, there is no coherence about what IT
work could be off shored. At first it was be-
lieved that the only software jobs that would
be off shored were low-level jobs, such as
routine software maintenance and testing,
programming, and call centres. Some authors
try to prove that the vulnerability of IT
jobs/skills depends on their features. Thus,
the jobs and skills that need physical pres-
ence of workers in a fixed location and inter-
personal interaction and face-to-face contact
with developed country-based customers are
less readily to be off shored [13], [32]. Also,
the IT skills which are seen as critical to
achieving the mission of a firm in the sense
that those skills lead to a competitive ad-
vantage should be retained in-house [14].
Today, many people believe that any kind of
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IT job/skill can be off shored. Carr states that
all IT is destined to become commodity-
based from cost savings and management
perspectives, the main reason being that IT
services do not provide a competitive ad-
vantage [11]. Fulbright and Rough claim that
in time some IT skills tend to become new
commodity [12]. Even if it is possible to oftf-
shore all type of IT work, it does not mean
that all jobs actually will be offshore. In fact,
there are a number of reasons why a compa-
ny might not wish to offshore work: the off
shoring impacts too negatively on the client
firm such as the client firm losing control
over an important work element; risks to pri-
vacy, data security, or intellectual property
are too high; there are cultural issues that
stand between the client and IT service pro-
vider [15].

Secondly, data on current and future trends
of off shoring presented in different studies is
not trustworthy. The definitions of off shor-
ing vary from one study to another, making it
hard to compare statistics, the metric used in
measuring the extent and trends in off shor-
ing is different from one study to another
[15].

To conclude, there are many challenges in
implementing an educational response to
globalization of IT services that the higher
education system to act proactively. IT work
encompasses many different occupations,
each with its own skill and knowledge re-
quirements and it is difficult to find out early
what skills and knowledge to offer to stu-
dents. That means the educational systems
will have to continually adapt to changes in-
duced by the globalization.

There are some limitations of this study. The
number of respondents is satisfactory, but
one can ask if the graduates who filled in the
questionnaire faithfully represent the entire
population of BIS graduates. It is possible
that unlucky or ill-prepared graduates who
have not succeeded in getting a rewarding
job avoided answering. Also the distance be-
tween survey and graduation time could af-
fect the quality of some answers.

In the next stage of our study we will check
the hypothesis of increasing the weight of

DOI: 10.12948/issn14531305/19.3.2015.01

technical courses in the master programme
curricula to the injury of business-oriented
subjects. We will also try to find out the de-
tails about the technology required by Roma-
nian IT industry and the future trends of IT
skills from the industry perspective.
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