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DECLARATION — CONDITIONS, PROBLEMS,
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The work gives image of the real condition of the cooperation between the business sector and
faculties of technical sciences in education of mechanical engineers obtained through appropriate
researches by using the instrument of survey questionnaire. The results point out defeated facts of
total absence of cooperation, miss out in creation of study programs and profiles of mechanical en-
gineers who graduate and who are not compatible with the market demand. The research enabled
making difference of future challenges and suggesting possible steps towards problem solution. As
a result of the research, the Centre for Teaching and Adopting New Technologies (CETANeT) was
establish as a new institution to provide a new concept for real and intensive cooperation between
University, state and the enterprises in the field of quality high education.
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INTRODUCTION

Since 2003 Republic of Macedonia is cosigna-
tory of Bologna Declaration and is member of
European group of countries with reformed high
education [02, 04]. As a result of the declaration
requirements, the high education has been in-
tegrated — the universities became integrated,
three cycle system of high education (3+2+3 and
4+3+1) introduced, credit transfer system intro-
duced, mobility of students and teaching staff
provided by inclusion in the European program,
Bacillus and Erasmus Mundus, the level of qual-
ity control is raised by self-evaluation, evaluation
and expert evaluation [03, 08]. Moreover, in two
turns the ranging of the Universities was made
by Shanghai Jiao Tong University.

However, the impression in the public is that the
profiles of staff from technical vocations deriv-
ing from so reformed system do not accomplish
with the standards and developing flows of the
economy, in particular by the foreign investors in
production sector [06, 02].

The reasons for this impression are of many lay-
ers, but it is necessary to prove it as well sci-
entifically by using the methods and techniques
of survey questionnaire with direct inclusion of
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the subjects. The researchers are realised at
subject living and working in the cities in Pelago-
nia region in Republic of Macedonia located at
the south-west in Republic of Macedonia where
little less than 1/3 of the total population lives,
but 80% of the produces electricity is being pro-
duced there [01].

The employers consider that the education is in-
appropriate due to the obsolete curricula, methods
and techniques being applied in the education.

Non-developed systems of communication among
the education institutions and the business com-
munity in the Pelagonia region, as well as the lack
of community participation in the educational pro-
grams with practical work, results with low level
student preparation that is a key factor for the re-
quirements of the labour market [01].

This means that it is necessary to have joint and
synchronised participation of all parties. It is nec-
essary to create measures for future developing
and stimulating the small and the medium enter-
prises as a main employer in the region. Strength-
ening the local economy requires strong link of
cooperation between all business sectors.

The education system is the key factor that should
establish a solid structure and organization to enable
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its functional connection with the labour market.
However, the education must not continue with
the practice of taking care only for the prepara-
tion of the new working power but also to take
place in upgrading the working skills of the more
experienced. The modern set up of the education
system must respect the principles of flexibility,
functionality and openness. Its care must be for
students, employees, unemployed and all that
need educational upgrade skills. The dynamics
of change in education system should follow the
dynamics of changes in the necessary compe-
tences required by the labour market [09].

The functioning of the education system must be
followed by redesign of the given curricula. The
basic functions of the teaching method must be
an accomplishment and effectuation of the unity
that exists among the student, general knowl-
edge, professional specific knowledge, rounded
by the standards for competences for certain
profession or vocation [10].

The education services must leave the world of
formalised standards and normative, to exit the
classroom and to connect with the world that re-
quires those education services. The basis for
connection of the labour market needs and edu-
cation should be the social dialogue among all
parties considered [03, 04].

EVALUATION OF THE MANAGERS OPINION
FOR ENGINEERING QUALIFICATIONS

For the purpose of analysing the opinion and
attitudes of the managers for capacity of future
engineers to respond to the labour market needs
the work covers instrument A3: SURVEY QUES-
TIONNAIRE FOR MANAGERS covering 50
managers-engineers from several big and small
industrial and production-economy companies in
Pelagonia region [07].

The engineering is a profession where the knowledge
obtained by studying, the experience and practice,
are united for the purpose of developing the capaci-
ties for solving the problem in the industry.

During the researching, the following methods are
used: analytical —synthetic method, method of gen-
eralization and specialization , classification meth-
od, method of induction and deduction, method of
proof and denial and descriptive method.

Within these methods, the following technics are
used for empiric data collection: survey and sub-
ject analysis.

106

RESULTS AND DISCUSIONS

Furthermore there is a presentation of the quan-
titative results from the survey questionnaire
— instrument A3.

The need of increasing the communication skills
such as verbal and non-verbal communications
with expert and non-expert public, technical discus-
sion with professionals from other fields is being
confirmed by the fact that 60% of the participants in
the survey agree that they partially have communi-
cation skills, 32% communication skills and 8% do
not have communication skills (Figure 1).

The need of improvement of the skills for quali-
fication of the team work and the functioning of
the teams is confirmed by that that 50% of the
participants in the survey consider that the engi-
neers are less qualified for team work, 32% are
very qualified and 18% are not at all qualified for
team work (Figure 2).

The fact that the engineers invest in their profes-
sional improvement is confirmed by the 66% of
the participants in the survey and 34 are not inter-
ested for professional improvement (Figure 3).

The biggest part of the engineers 74% consid-
er that they most often use the problem solv-
ing within their work, 12% case study, 8% re-
searches and 6% project work (Figure 4).The
education of the engineers must contain the
basics for successful practical work, effective
teaching and relevant researches in the field
of engineering for the needs of economy.

6] No
(4 out of 50)
8%

Yes

(16 outof —

B Partially
50) ’
(30 out of
32%
50)
60%

Figure 1: Does the engineers in your company own
communication skills?

B Not qualified

Satisfactory :
(16 out of 50)__—= (9 of 50)
329 18%

Figure 2: Team work capability of the engineers?
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The biggest part of the engineers 74% con- B project work
sider that they most often use the problem w case study (6 (3 out of 50)
solving within their work, 12% case study, out of 50) 12

. . 6%
8% researches and 6% project work (Figure %
4).The education of the engineers must con- '

. . . B Research (4

tain the basics for successful practical work, ) B Problem
effective teaching and relevant researches °%°f30) 8 solving (37out
in the field of engineering for the needs of % of 50) 74%
Pfconomy' The existing program for ?duca- Figure 4: Activities that are most often used during
tion of engineers does not comply with the work?
labour market requirements is confirmed by
the opinion of the participants in the survey W High level
who consider that 62% do not comply with (11 out of B Does not
the labour market, while 22% consider that 50) comply
the curriculum less complies and 16% com- bt (8 out of 50)
plies a lot with the labour market (Figure 5). - &

. B Low level 16%
The students the future engineers do not take
the practical part in concrete companies. It is (1 outof
confirmed by the fact that 56% of the participants 50)
in the survey who consider that the students 62%

come rarely at practical teaching in their com-
panies, 34% regularly come to practice and 10%
consider that the students never go on practical

Figure 5: At what level engineer education program
complies with the labour market requirerments?

work in their companies. The challenges bring W Regullary

changes in the practice and education of the fu- (5 out of 50

ture engineers that must be compatible with Eu- - ) 10% L\ B Never
ropean standards. The cooperation between the  most never ° (17 out 50)
universities and the industry must increase for 28 -
the purpose of achieving better results regard- 36% %

ing the quality of the graduated students for the
preparation for the market (Figure 6).

The greatest part of the participants in the survey,
54% state that effective and efficient engineers
are those with over 5 years working experience,
38% consider that effective and efficient are the
engineers with experience from 3-5 years and
85 think that the engineers without working ex- experience

Figure 6: Do the students future engineers, take
practical work in the companies?

B Without

perience are effective and efficient (Figure 7). B Experience (4 outof B Working
3 experience
H At above 3 - .
B Notsg vears 3-5 years
— (33 out of (‘:f — (19 out of
50) . ¢ 50)
(17 out of 5
66% -
- 70 38%
}0) - 54%
Figure 3: How much engineers invest in their prof-

fesional improvement?

Figure 7: Which engineers are considered as ef-
ficient and effective?
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The research regarding the professional devel-
opment of the students for the purpose of inclu-
sion in the production that is in modern condition
of the industry, showed that 63% of the partici-
pants in the survey consider that the students
are less qualified to be involved in the production
as the curricula do not comply with the labour
market requirement, and 37% think that the stu-
dents from the existing education system may
be involved in the labour market (Figure 8).

Non-developed system of communication among
the education institution and business community
in Pelagonia region, as well as small participation
of the community in creation of the educational
programs and insufficient practical work during
the education, result in low level of preparedness
of students that finished their education for the
purpose of inclusion in the labour market [07].

CENTER FOR TEACHING AND ADOPTING
NEW TECHNOLOGIES (CETANeT)

This paper will introduce a new approach to-
wards treatment of Enterprise-Student-Univer-
sity relationship with the purpose to increase the
student and academic staff enterprise orientation
and awareness. This approach will also enable
higher level of harmonization of different curricu-
la among partner institutions and at international
level. This will increase the usage of new ICT
technologies and business information systems
models within the educational process, making
it more efficient in the same time. On the basis
of the positive experience of similar projects in
Europe, it is expected that this approach will
contribute to put into practice the process of de-
velopment of partnerships between enterprises
and University.

The interactive work-related lifelong learning
proposed within the CETANeT will include two
levels of organizational mechanisms, within and
outside the University to foster an all-encom-
passing education through the blending of the
ICT sciences with science and business educa-
tion. These two levels of organization of the CE-
TANeT are planned to be: executive board and
implementation unit (Figure 9).

The executive board will be initially consisted of
the managerial members of the project partners
and the members of the endorsing enterprises,
while in the future it is planed that this board will
consist of members from all the participating en-
tities in the CETANeTs enterprise-University net-
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work. This board will be the core of the CETANeT
that will be responsible for producing schemes
and concepts from which the implementation unit
will work. The members of the executive board
should continuously reinforce the main ideas on
which the CETANeT will be built.

The scope of work for the executive board will
assign these tasks:

» analysis of enterprise requirements and ca-
pacities/facilities of educational centres

 analysis of the enterprise information systems
case studies

 analysis of the existing curricula and proposal
of changes in existing courses

 introduction of new courses by defining the
contents of the newly introduced courses

+ definition of new technologies to be imple-
mented in the distance/active learning and
video-conferencing environment

The implementation unit will be consisted of
mainly teaching staff and faculty members of
the project partners. The members of the imple-
mentation unit should be well familiar with the
active/distance learning and new technologies.
This will ensure that the instruction and course
content will be interactive, and the teaching will
be flexible and creative.

The scope of work for the implementation unit
will concentrate on the following tasks:

+ implementation of course changes/new
courses proposed by the executive board

» adjustment of learning materials to fit the
needs of new technologies

» implementation of interactive distance/active
learning and video-conferencing environ-
ment

« creation of interactive learning content into
distance/active learning and video-conferenc-
ing environment

W Very little
A 60 (2 out of 50)
(-]
(33 out of o
30) \_ Enough
0

66% (15 out of
50)
30%

Figure 8: In your opinion how many students - future
engineers are capable to be involved in the produc-
tion process ?
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the needs of new technologies

s« B NN A f NN f f NN A N R I A B

Enterprise- leaming New business technology
oriented courses for high — learning course for
\ education students enterprise employees

~

Figure 9: The conceptual architecture of the Centre for Teaching and Adopting
New Technologies - CETANeT
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Taking into account the CETANeT objectives and er education students

the organizational units tasks the main outcomes . ~roation of network of enterprise and Univer-

of the establishment of such centre will be: sity members

* new business technology learning courses for  a| outcomes are measurable by quantity of the
enterprise employees changed or newly introduced courses and the

* enterprise-oriented learning courses for high-  number of enterprise employees and/or HE stu
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dents that participate in them, and the number
of members in the enterprise-University network.
The enterprise-University network will be hosted
by the CETANeT web portal. Memberships of the
network will be tied by formal joining the on-line
community. The portal will also contain learning
services (enriched with articles, cases, training
exercises etc. in relation to CETANeTs main fo-
cus) developed by the implementation unit.

The target group of the project are students and
faculty staff. The first ones should accept the us-
age of new technologies in the campus and in-
crease their level of awareness and acceptance
of the entrepreneurial world. The second ones
should adapt to the newly introduced technolo-
gies and increase their level of communication
with the enterprise community. The students will
be involved in the evaluation of the project, while
teaching staff should actively participate during
the whole duration of the project.

CONCLUSION

Direct beneficiaries of the project will be the stu-
dents and enterprises. The University will also
benefit from this initiative by adopting the new
technologies and business models that support
the increase of the student and academic staff
enterprise orientation and awareness in terms of
transferring the tacit knowledge from industry to
University and vice versa in order to strengthen
the Enterprise-Student-University relationship. In
that way, we expect that this proposal provides
an environment that supports and increase part-
nerships between enterprises and University.

This project will also influence the lifelong learn-
ing process in the Republic of Macedonia.
People need lifelong education opportunities to
ensure that they will remain competitive in the
workplace. The employees are supposed to get
the needed technical skills and to be able to ac-
cess online technologies for advanced training.
Most of the employees that are supposed to
use those technologies, and are ready to adapt
to the new ones, have some kind of University
based training. The establishment of the CETA-
NeT will be the basis for further development of
an efficient partnership between University and
enterprises and provide a lifelong learning edu-
cational framework.
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