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1. Introduction

When Lithuania joined the European Union,
transport became one of the most important branches
of national economy. Now, the economic development
is hardly possible without an effective transport sys-
tem (providing both national and international trans-
portation). The operation of industrial construction
and agricultural enterprises as well as work efficiency
and public opinion largely depend on reliability and
effective performance of transport [1–9].

The main goals of transport development are: the
increase of volume of transportation and the improve-
ment of quality of transport services ensuring safe traf-
fic and transportation of goods and passengers [1–9].
To solve these problems, a comprehensive approach,
taking into account the capacities of all parts of trans-
port system, should be used. However, the emphasis
should be placed on a human factor [10].

Effective transport management ensuring traffic
safety requires that a specialist in transport engineer-
ing (a university graduate) should have profound and
versatile knowledge in various subjects, i.e. automobile
engineering, road construction, transport management,
applied mathematics, automatic control systems, etc.

The Lithuanian universities train qualified spe-
cialists in transport engineering who are highly ap-
praised in the European Union.

However, employers would like to employ spe-
cialists having more practical skills in using advanced
technologies and business strategies. These skills can
be developed when graduates have worked several
years at an enterprise. Moreover, to become a highly
qualified specialist, good speciality knowledge ac-
quired at the university, fundamental knowledge of
transport engineer’s work and friendly environment
at an enterprise are required.

Such specialists can be trained only when close
cooperation is established between universities and
transport enterprises.

Professional guidance of secondary school 16–18
year-old children by informing them of the specific
character of various jobs, motivation for choosing a
particular speciality, preparation and selection of
school-leavers for universities make the first step in
providing the labour market with qualified and initia-
tive specialists.

For many years now researchers and university
teachers have been studying various problems of
higher education associated with [11–20]:
• engineering education;
• new trends in teaching strategies;
• internationalization of university studies on vari-

ous levels;
• the development of higher education;
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• continuous university education;
• selection of applicants to higher and other types

of schools;
• selection of university graduates for qualified jobs

at various enterprises.
The problems of selecting applicants to the

Lithuanian universities and the level of knowledge of
the applicants to transport engineering specialities will
be discussed further.

2. A brief description of the Lithuanian universities
and the selection of students

Sixteen university-level higher schools are offi-
cially registered in Lithuania [21, 22]. They are as fol-
lows:
• General Jonas Žemaitis Military Academy of

Lithuania;
• Kaunas University of Medicine;
• Kaunas University of Technology;
• Klaipėda University;
• Lithuanian Academy of Physical Education;
• Lithuanian Academy of Music and Theatre;
• Lithuanian Veterinary Academy;
• Lithuanian University of Agriculture;
• Mykolas Romeris University;
• Šiauliai University;
• Vilnius Academy of Fine Arts;
• Vilnius Gediminas Technical University;
• Vilnius Pedagogical University;
• Vilnius University;
• Vytautas Magnus University;
• University of Management and Economics.

The above higher schools formed an Association

of Lithuanian higher schools to implement the
programme of joint admission helping the applicants
to enter a higher school and to reduce the risk of a
single possible choice, as well as making the selection
of potential students more objective and simplifying
the entrance by allowing them to apply to several
higher schools simultaneously. Based on this
programme, an applicant is given an opportunity to
choose a higher school and a course of studies accord-
ing to his/her order of preference and depending on
the marks obtained in a secondary school. An appli-
cant submits an application to any of the higher schools
of the Association allowing him/her to select a num-
ber of courses in several higher schools.

In 2005, the Lithuanian higher schools partici-
pating in joint applicants admission programme of-
fered the applicants over 740 courses of studies in six
fields of science registered in Lithuania, such as tech-
nological, social, physical and biomedicine sciences,
humanities and fine arts [21–23].

Three of the above-mentioned higher schools
offer courses of studies in transport engineering lead-
ing to Bachelor’s degree in transport engineering [21–
27]. They are as follows:
• Vilnius Gediminas Technical University;
• Kaunas University of Technology;
• Klaipėda University.

Fig 1 presents a map of Lithuania showing the
location of these universities and the available courses
of studies in transport engineering belonging to the
field of technological sciences.

Much more students were admitted to full-time
studies of transport engineering than to part-time stud-
ies and distant learning programme. Further, the data
on the selection of applicants to full-time studies are
analysed.

Fig 1. A map of Lithuania showing the location of universities providing courses of studies in transport engineering
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3. A brief analysis of courses of studies in transport
engineering

3.1. Courses of studies available at Vilnius
Gediminas Technical University

Three full-time courses of studies in the area of
transport engineering are available at Vilnius
Gediminas Technical University [21, 22, 24, 25]. They
are Transport Engineering (with specializations in Au-
tomobile Transport Engineering, Railway Transport
Engineering, Transport Technological Systems Engi-
neering), Aircraft Traffic Control and Aircraft Piloting.

The course of studies in Transport Engineering at
Vilniaus Gediminas Technical University deals with
maintenance of vehicles, focussing on fundamental
theoretical problems of vehicle design and mainte-
nance, including traffic safety, diagnostics, technologi-
cal equipment, maintenance materials, as well as eco-
nomic, legislative and work organization problems.

Graduates can get jobs at transport enterprises,
car service stations, car sales and insurance compa-
nies, motor licensing and traffic police departments,
state inspection stations, drivers’ schools and other
transport-related enterprises as well as in the com-
pany “Lithuanian Railways” and at industrial enter-
prises related to railway transport as specialists of
transport facilities maintenance. They can also be
employed in automobile road administration board,
fire prevention and rescue services, at customs depart-
ments, airports, logistics centres, transport terminals
and filling stations.

When Lithuania regained independence, the ef-
forts were made to rebuild and develop a national air-
craft system, trying to integrate it into the European
and worldwide aviation systems. To achieve this, air-
craft specialists satisfying international requirements
are needed.

The graduates from Aircraft Piloting can get jobs
at the companies “FlyLAL”, “Air Lithuania”, in
Lithuanian Air orces, at the Flight Department of the
Ministry of Interior, etc.

On completing the course of Air Traffic Control
graduates are qualified as heads of flights, controlling
flights over the airport and on various airlines with or
without radar equipment. They can get jobs at the
departments of the state enterprise “Air navigation”
in Vilnius, Kaunas, Klaipėda and Šiauliai and at the
flight safety departments as well as in the Air Force
Control centre of the Baltic region.

3.2. Courses of studies available at Kaunas Uni-
versity of Technology

One full-time course of studies in the area of
transport engineering is available at Kaunas Univer-
sity of Technology [23, 24, 26], i.e. Vehicle Engineering

(with specializations in Aviation Engineering, Engi-
neering and Management of Railway Transport, En-
gineering of Railway Transport Means, Engineering
of Road Transport Means).

Students taking this course study the fundamen-
tals of operation, design and manufacture of vehicles
as well as the use of advanced materials and technolo-
gies, in addition to fundamental sciences.

Highly qualified specialists for maintenance and
use of a modern road, air and railway transport are
trained at Kaunas University of Technology.

On completing the course, graduates can work
at transport maintenance and repair enterprises. They
can also be employed by companies selling and ser-
vicing the equipment of vehicles, roads and transport
terminals and participate in equipment and vehicle
adaptation projects.

3.3. Courses of studies available at Klaipėda
University

Three full-time courses of studies in the area of
transport engineering are available at Klaipėda Uni-
versity [23, 24, 27]. They are: Ship Engineering, Port
Technology, Ship Navigation and Operation of Marine
Power Plants.

A course of studies in Ship Engineering includes
hydroaeromechanics, structural mechanics of ships,
ship body structure, shipping theory, ship systems and
equipment, ship design, building, repair, management
and maintenance in addition to fundamental sciences.

A course of Port Technology includes shipping
theory and ship-building, steering, navigation, opera-
tion of marine power plants, port and water way ge-
ography, mechanization and automation of ports, sea
transport steering, port terminals, shipping of goods
and ship and goods forwarding. On completing the
courses, graduates can work as port administrators,
as well as being employed by safe shipping adminis-
tration, goods shipping companies, ship and goods for-
warding firms, surveillance and other sea transport
companies.

A course of Ship Navigation is aimed at ship pilot
training. Such subjects as shipping theory and ship build-
ing, navigation equipment, steering of marine vessels,
sea fishery, ship’s crew training, shipping technologies
and marine power plants. Graduates are awarded a
Bachelor’s degree in transport engineering as well as
getting engineer-ship pilot qualification. On complet-
ing the courses graduates can work as ship pilots at vari-
ous enterprises and companies providing sea transport
services as well as making research, teaching, design,
manufacture, business, etc. in the above field.

A course of Operation of Marine Power Plants in-
cludes such subjects as internal combustion of steam
and turbine engines and power plants on board the
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ship, as well as diagnostics and repair of ships and their
equipment and electrical machines and their mainte-
nance. Graduates get a Bachelor’s degree in transport
engineering and the qualification of engineer-marine
vessel mechanic.

4. Employment prospects for graduates

As shown by the survey conducted by the Institute
of Labour and Social Research (Table 1) [21, 22], the
graduates from Vilnius Gediminas Technical Univer-
sity (82,8 %) and Kaunas University of Technology
(80 %) have the best opportunities for getting a job.
The graduates from Vilnius University and Šiauliai Uni-
versity also have good chances to find a job. Research-
ers have emphasized that the graduates of higher tech-
nical schools have better chances for getting a job than
the graduates from Vilnius University, explaining it by
the bias of the latter towards the humanities. However,
the graduates with technological qualification are in a
higher demand on the labour market.

Basing on the above survey, it may be concluded
that the qualification of graduates is more important
in getting a job than the type and prestige of a higher
school. The graduates who studied technological or
physical sciences have the best chances for getting em-
ployment (85,1 %). The lower demand is for special-
ists in the humanities (64,9 %) and social sciences
(75,3 %) [21, 22].

5. Some statistical data reflecting the results of joint
applicants admission to the Lithuanian higher schools

In Lithuania, school-leavers can take state or
school examinations on different levels (T,  A or B)
[21, 23, 25–28].

For each applicant to a higher school, a competi-
tive mark obtained as the total product of the school
marks for particular subjects and the weighted coeffi-
cient are calculated.

Each higher school uses a specific method of cal-
culating competitive marks [23, 25–27]. All the marks
taken from a school-leaving certificate which are re-
quired for a person to be admitted are recalculated
according to a commonly used system [21, 23,
25–28].

An applicant can mention about twenty courses
of studies in his/her application [21]. An average num-
ber of courses chosen by school-leavers has been con-
stant for some years (Fig 2) and makes about 10 is-
sues [29].

The popularity of various sciences with school-
leavers varies to a large extent (Fig 3) [29]. A prestige
of technological sciences is demonstrated in Fig 4 [29].

About 36 % of the total number of 35 916 appli-

Table 1. Rating of higher schools according to the level
of graduates’ employment
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cants to the Lithuanian higher schools in 2005 men-
tioned one course of study in a particular field, 37 % –
two and 21 % – three courses of studies in their appli-
cations for enrolment into a higher school. This shows
that now applicants have strong motivation for choos-
ing specialities.

However, the choice of popular courses of stud-
ies in particular fields (see Fig 3) does not match the
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demands of the labour market and higher school ca-
pabilities. According to the data provided by the
Labour Exchange, specialists in the fields of techno-
logical and physical sciences are in great demand [21,
22]. Therefore, the popularity of courses of studies in
particular fields does not conform either with state-
fixed high school quotas or market demands.

The distribution of the state-fixed quotas of stu-
dents for higher schools among various fields of sci-
ence is shown in Fig 5 [29].

Social sciences make the most popular field
(Fig 3). About 60 % of applicants would like to study
these sciences, however, the state-fixed quota for this
field makes 38,7 % of the total number of the appli-
cants (Fig 5). This amounts to 21 600 and 9 500 of the

applicants, respectively. Hence, less than a half of the
applicants (the best ones) are admitted to take the
courses of studies in social sciences, while others can
take courses in other fields of science.

About 5 000 applicants would like to study tech-
nological sciences, however, 6 200 school-leavers are
admitted to the Lithuanian universities to take these
courses. The popularity of the field of technological
sciences makes about 15 % and it has been relatively
stable, varying only to some extent, depending on the
employment rate in the field and the changing views
of the society (the popularity ranges from 10,4 % to
14,8 % if ranked the first in the school-leaver’s appli-
cation, and from 14,8 % to 19,9 % based on the total
number of choices (see Figs 3, 4)).

The most popular courses of studies in the field of
technological sciences based on the first order of the
applicants’ preference are presented in Table 2 [29].

As shown in the table, the most popular courses
of studies in the field of technological sciences remain
Civil Engineering and Transport Engineering.

The following abbreviations are used in the figures
and tables given below: VGTU – Vilnius Gediminas Tech-
nical University; KUT – Kaunas University of Technol-
ogy; KUT DP – Kaunas University of Technology (Di-
vision of Panevėžys); KU – Klaipėda University.

The popularity of full-time studies of various

Fig 2. Average number of selected courses mentioned in

school-leaver’s application

a

b

Fig 3. Popularity of courses of studies according to the fields
of sciences mentioned in school-leaver’s applications in

2005: a – based on course No 1 in the application;
b – based on all courses mentioned in the application

Fig 4. Popularity of a course of studies in technological
sciences, in per cent (the number of applicants to all courses

of studies is assumed to be equal to 100 %)

Fig 5. Distribution of state-fixed quotas of students at higher
schools in 2005 according to the fields of science
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transport engineering courses based on the first or-
der and all orders of preference is shown in Fig 6. An
applicant could mention up to 20 courses of studies in
his/her application. At the top of the column the num-
ber of applicants who have chosen the above-men-
tioned course of studies marking it No 1 (Fig 6 a) and
by any other number (Fig 6 b) is given.

The considered courses of studies in transport
engineering are mostly chosen by males. They made
90,04 % in VGTU, 90,24 % in KU and 95,15 % in
KUT (together with KUT DP).

6. Analysis of the selection of applicants to study trans-
port engineering courses

427 applicants were admitted to take courses in
transport engineering at the Lithuanian universities
in 2005 (Fig 7) [29].

The applicants to VGTU and KU had the best
competitive marks. For example, all applicants admit-
ted to VGTU to study the courses of studies in Trans-
port Engineering passed the state examination in math-
ematics and 45 % of the total amount got 50 points.
As shown by the above data, VGTU and KU courses
of studies in transport engineering are more popular.

This may be for the following reasons:
• Vilnius and Klaipėda are two largest cities of

Lithuania where a large number of transport en-
terprises are located and the demand for quali-
fied specialists in this area is great;

• Vilnius as the capital of Lithuania attracts invest-
ments and has a great number of industrial and
construction enterprises, as well as logistics cen-
tres;

seidutsfoesruoC ytisrevinU ytiralupoP

gnireenignEliviC UTGV 494

gnireenignEliviC TUK 272

gnireenignEtropsnarT UTGV 481

gnireenignEscitamrofnI TUK 071

dnasnoitacinummoceleT
scinortcelE

TUK 031

smetsySnoitamrofnI
gnireenignE

UTGV 031

gnireenignEliviC UK 311

snoitacinummoceleT
gnireenignE

UTGV 011

gnireenignElatnemnorivnE UTGV 801

Table 2. The most popular courses of studies in
technological sciences based on the courses ranked the first
in the application

a

b
Fig 6. Popularity of courses of full-time studies in transport
engineering (in units) in 2005 based on: a – the first order of

preference in the application; b – all orders of preference

Fig 7. The number of applicants admitted to study full-time

transport engineering courses in 2005

• Klaipėda port is short of specialists in transport
engineering;

• Vilnius has long-established traditions in train-
ing transport engineers;

• A course of transport engineering at Kaunas
University of Technology is mainly oriented to
machine building, while this course at Vilnius
Gediminas Technical University and Klaipėda
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University centres on transport facility mainte-
nance.
The statistical data given below illustrate the

preparation of the applicants for studying rather dif-
ficult engineering sciences. One can see that their level
is sufficiently high (Figs 8, 9) [29].

Competitive marks [21, 25–27] of the applicants
to transport engineering courses at various universi-
ties are given in Table 3, while the highest marks (with-
out any additional points) are presented in Table 4.

The highest competitive marks are calculated,
taking into account that the marks for the subjects in
the applicant’s school-leaving certificate taken for cal-
culating the competitive marks are the highest (any
additional points given to a school-leaver for other
activities are not considered).

The relationships between the lowest and the
highest competitive marks of all applicants admitted
to full-time studies in transport engineering courses
and the highest possible marks are given in Fig 8. The
highest value of the relationship would be equal to
unity.

Fig 8. The relationship between the lowest (the upper limit

of a black shaded area) and the highest (the lower limit of a

grey shaded area) competitive marks and the highest

possible marks for taking the full-time studies in transport

engineering courses in 2005

Fig 9. Average competitive marks of the admitted applicants
and their relationship with the highest possible competitive

mark for taking transport engineering courses in 2005

The relationships between the average competi-
tive marks of all admitted applicants to full-time stud-
ies in transport engineering courses and the highest
possible mark are presented in Fig 9. The highest value
of the relationship would be equal to unity.

The average competitive mark of all admitted to
study a particular course is calculated as follows:
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Table 3. Competitive marks of applicants to transport
engineering courses of studies at various universities
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m

K

K

m

i

i

aver

∑
== 1 , (1)

where averK  is an average competitive mark; iK   is a
competitive mark of the i -th admitted applicant; m

is the number of admitted to study a course.
The competitive marks of the first group of the

admitted school-leavers (Fig 8) range from 89 to 97 %
compared to the highest possible mark, while the
marks of the last group of the admitted range from 60
to 78 %, which are relatively high competitive marks
for the applicants to study technological sciences.

The average competitive marks of the admitted
to full-time studies in transport engineering courses
are very high (except for the courses of  Vehicle Engi-
neering in KUT DP and Operation of Marine Power
Plants in KU). They range from 70 to 86 % compared
to the highest possible competitive mark (Fig 9).

The analysis of the statistical data reflecting the
preparation of the admitted to transport engineering
courses of studies allows us to believe that over 400
first-year students (Fig 7) will graduate from a uni-
versity with a Bachelor’s degree and continue their
studies for a Master’s degree.

The competitiveness index shows the preparation
for studies and intellectual potential of the admitted
to a particular course. It is calculated as the average
mark of the key subjects in the school-leaving certifi-
cates of all admitted to study this course.

The competitiveness index of the admitted to
study a particular course is calculated in the following
way:

Table 4. The highest competitive marks (without any
additional points) of the applicants to transport
engineering courses of studies at various universities
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where cI  is competitiveness index of the admitted to
a particular course of studies; m  is the number of the
admitted to the course; LL  is a mark for the
Lithuanian language in school-leaving certificate; M

is a mark for mathematics in school-leaving certificate;
P  is a mark for physics in school-leaving certificate;
FL  is a mark for a foreign language; H  is a mark for
history in school-leaving certificate.

To calculate cI , a mark obtained at the state ex-
amination is considered. If this exam was not taken,
the mark obtained at school-leaving examination is
considered. When this was not taken, then, the yearly
mark in the school-leaving certificate is taken.

The competitiveness index shows the competi-
tiveness of an applicant to study any course at a higher
school (compared to other applicants).

The higher the competitiveness index of a course
of studies, the higher the general level of education of
a person admitted to a considered course.

As shown in Fig 10, the competitiveness indixes of
full-time courses of studies in transport engineering are
rather high, ranging from 27,22 to 49,90 in VGTU; from
18,61 to 40,03 in KU; and from 14,68 to 27,46 in KUT.
However, they are considerably lower than the indixes
for social sciences and relatively high for technological
sciences. The highest possible competitiveness index for
the best applicant is equal to 100.

Training of a qualified specialist depends not only
on the number of qualified university teachers, well-
equipped laboratories and training centres, but also on
the thirst for knowledge and eagerness of an applicant
to become a qualified specialist in the selected field,

Fig 10. Competitiveness indexes of full-time studies in
transport engineering courses in 2005
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The motivation index is calculated by the formula:

m

O

I

m

i

i

m

∑
== 1 , (3)

where mI  is a motivation index of a particular course
of studies; iO   is the order of preference (No) given
by the i -th applicant to a particular course of studies;
m  is the number of young people admitted to a
particular course of studies.

The lower the index value, the higher the moti-
vation of young people taking a particular course of
studies. The ideal motivation index is 1=mI , when
all school-leavers admitted to a particular course of
studies mention it in the application as choice No 1.

Motivation indexes of full-time studies in trans-
port engineering courses are given in Fig 11.

As shown in Fig 11, the motivation index of
VGTU Aircraft Piloting is equal to unity, 1=mI . Mo-
tivation indexes of other transport engineering courses
are about 5, showing that well motivated applicants
decided to study transport engineering courses.

This is also demonstrated by the distribution of
young people admitted to study transport engineer-
ing courses depending on the preference order given
to a particular course in their applications to a uni-
versity  (Fig 12).

7. Conclusions

1.The number of applicants admitted to study tech-
nological sciences is insufficient to satisfy the labour
market demand and the capacities of universities.

2.Courses of studies in transport engineering are
among the most popular in technological sciences.

3.The educational level of the applicants and
those admitted to take various courses of studies in
transport engineering is sufficiently high, which is cer-
tified by their competitive marks (Figs 8, 9) and com-
petitiveness indexes (Fig 10).

4. The applicants opting for the courses of stud-
ies in transport engineering are well motivated. This
particularly applies to those admitted to Aircraft Pi-
loting in Vilnius Gediminas Technical University, Port
Technology in Klaipėda University and Air Traffic Con-
trol in Vilnius Gediminas Technical University. The
motivation index of applicants to other courses of stud-
ies in transport engineering is also relatively high
(about 4,81).

5.As shown by independent studies, the gradu-
ates completing the courses in technological sciences
actually have no employment problems. Specialists of
various fields of transport engineering have not been
found in the lists of the unemployed registered at the
National labour exchange.

Fig 12. Distribution of the applicants admitted to study the
courses in transport engineering according to the preference

order of a course of studies in their applications
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Fig 11. Motivation indexes of full-time studies in transport
engineering courses in 2005

i.e. his/her motivation. Motivation is reflected by the
order of preference given by an applicant to a particu-
lar course of studies in the application to a university.
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