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Abstract

The paper presents the upgrading process of Master curriculum, designed and implemented in O.M. Beketov National Uni-
versity of Urban Economy in Kharkiv within the E+-KA2-CHBE Programme. In particular, how the local conditions and needs
as well as the results of the international reviews on which the curricula were built are described. Finally, some indications for

process transferability are provided.
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Introduction

In the European educational programmes, city transport
and logistics are considered on a systemic way: transporta-
tion systems consist not only of the physical and organizatio-
nal elements that interact with each other to produce trans-
portation opportunities, but also of the demand that takes
advantage of such opportunities to travel from one place to
another. This travel demand, in turn, is the result of inter-
actions among the various economic and social activities
located in a given area. Unlike existing Master programmes
in Ukraine are based on separate branches of transport sys-
tems. The general approach used was to isolate and hen-
ce to study the elements most relevant and to neglect the
relationships between them within the whole analysis sys-
tems. Therefore, the developed educational modules, based
on smart technology and environment (which exploit these
neglected relationships) have not yet presented in the cur-
rent curricula of Ukrainian Master programmes in transport
systems. There is a shortage in the application of systemic
modelling tools and decision making in transport systems
that are widely used in Europe and worldwide.

Europe needs more cohesive and inclusive societies which
allow citizens to play an active role in democratic life. Educa-
tion and youth work are key to promote common European
values, foster social integration, enhance intercultural un-
derstanding and a sense of belonging to a community, and
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to prevent violent radicalisation. Therefore, the Programme
Erasmus+ is an effective instrument to promote the inclu-
sion of people with disadvantaged backgrounds, including
newly arrived migrants (Erasmus+, 2016). In this context,
some Ukrainian and Georgian universities worked together
for developing an E+ proposal. The germinated proposal
(Master in transport and logistics for cities — Smalog) was
positively evaluated by EU and was selected for funding wit-
hin the framework of the Erasmus+ Capacity Building in the
Higher Education programme in 2017. The project started in
October 2017 and will end in October 2020.

During the proposal stage, the joint analysis carried out
in cooperation also with Ukrainian and Georgian stakehol-
ders highlighted that there is a need to strengthen the role
of research for improving educational programmes and to
start managing transport and logistics exploiting the oppor-
tunities offered by telematics. For this reason, the Smalog
project aims at transferring to Ukraine and Georgia the most
recent knowledge and good practices developed in the Eu-
ropean Union in the field of smart transport and logistics for
cities and Ukrainian and Georgian Universities are the key
actors to start this process (Gruenwald et al., 2008 and 2010;
Comi et al., 2018). The consortium is composed of four EU
universities, four Ukraine and two Georgian universities, and
one institute of advanced studies.

Starting from these concepts and knowledge developed
by the European partners, the project aims to:
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e develop and test in Ukraine and Georgia a 2-year Univer-
sity Master programme according to the Bologna process
standards;

e “Train the Trainer” supporting Ukrainian and Georgian
academics in defining and delivering the Masters;

e provide each Ukrainian and Georgian University with a la-
boratory dedicated to smart transport and logistics for ci-
ties;

e disseminate through newsletters, events, workshops and
seminars the importance of research in the field of smart
transport and logistics for cities;

e set up a national coordinated network of Universities, pu-
blic bodies, private companies and NGOs on smart trans-
port and logistics for cities involving Ukrainian and Geor-
gian Universities in the wider European network of re-
search centres.

With reference to the definition of effective and useful
Master curricula on smart transport and logistics, two pre-
conditions were identified as necessary for reaching the ab-
ove aims: there is a need to clearly understand local con-
ditions and needs both in terms of research and teaching
on such a topic; on the other hand, the need to review and
analyse the most relevant and recent experiences and tools
in the field of smart transport and logistics for cities availa-
ble at international level. This analysis, started at the begin-
ning (from Smalog proposal design), was deepened in the
first months of project life and highlighted several important
aspects.

Some gaps also emerged. For example, there is a prob-
lem of isolation from the international research world that
leads:
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¢ a need to update contents and methods of courses (and
subsequent modules) for students;

¢ a need to update research topics in the field of smart
transport and logistics for cities;

¢ a need to adequate technical equipment in the laborato-
ries.

Finally, the preparatory analysis allowed user needs to be
identified and to point out that, while Master on transport
field are already available both in Ukraine and Georgia, there
is not a specific Master that prepare technicians (or resear-
chers) in exploiting the new opportunities offered by telema-
tics. Besides, not almost all local partners are fully research
experience in smart transport and logistics within cities.

Therefore, the main objective of paper germinates, i.e. to
present the curriculum process development of Master in
Smart Transport and Logistics for Cities in one of the partner
institutions involved in Smalog (O. M. Beketov National Uni-
versity of Urban Economy in Kharkiv — Ukraine) in order to
point out how this experience can be useful for improving
master curricula including more and updated challenges in
other Ukrainian or Georgian universities.

The paper is structured as follows. Section 2 presents the
structure of master programme, while Section 3 recalls the
main opportunities offered to students. Finally, some con-
clusions and the road ahead are drawn in Section 4.

Master Programme Structure

Existing curricula of Master Programmes are based on
separate branches of transport systems in O. M. Beketov

Figure 1: Educational path at Department of Transport Systems and Logistics of NUUE
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National University of Urban Economy in Kharkiv (NUUE).
European educational and scientific programmes consider
city transport on a systemic way as well as do not point out
that city transport systems concern many different stakehol-
ders, which takes into account while developing sustainable
transport system (NUUE, 2019). In particular, the existing
curricula in NUUE have not presented such approach yet.
Educational modules, based on smart technology, which
pays attention to environment, have not yet presented in
the current curricula of master’s programmes. There is a
shortage in the application of systematic modelling tools
and decision making in transport systems that are widely
used in EU and in the world. Simultaneously, the current
curricula of master’s programmes in EU partner-universities
include modules addressed to meet the requests of opera-
tors and users, with the aim to build competences for future
city needs. They are more devoted to the management and
control of the current transport services with telematics.
EU partners, which have significant experience in this field,
hence help to create the methodological support, streng-
then the internationalization of HEls and the capacity to be
network effectively in research, scientific and technological
innovation.

Existing Master programmes at NUUE are shown on the
Figure 1.

Master programme Smalog is relating to educational and
scientific programme unlike with existing programmes are
educational and professional. According to the Standard of
the specialty (SHEU, 2016) number of programme credits is
120, if the programme relates to the educational and scien-
tific. Due to this, the programme includes professional mo-

Figure 2: The approach of curriculum formation at NUUE
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dules that provide full student training concerning current
smart transportation technologies and logistics issues.

Programme overview and objectives

The Educational and Scientific Master programme Smalog
meets to The Standard of Higher education in Ukraine refers
to Specialty 275 Transport Technologies and corresponds to:
the National Qualifications Framework — Level 8; the Frame-
work for Qualifications for the European Higher Education
Area FQ-EHEA — Second cycle; the European Qualifications
Framework for lifelong learning in the EQF-LLL — Level 7. The
approach of curriculum formation based on requirements of
the regulatory framework in higher education in Ukraine, re-
quirements of Smalog project and vision and opportunities
of NUUE, is plotted in Figure 2.

The Master programme will be defined as 2 years and
120 ECTS credit with transparent quality assured contents
in accordance with the Bologna process that will allows the
course/programme to be recognised within the Lisbon Con-
vention and on par with the European Area of Higher Educa-
tion. The Master programme consists of:

e 10 ECTS for modules that characterize general compe-
tence;

48 ETCS for modules that characterize professional and
practical training;

32 ECTS for elective professional modules (students’ free
choice);

e 6 ECTS for Specialized Pre-diploma Training;

e 24 ECTS for Master thesis.

in Ukraine
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Smalog programme includes modules of professional
and practical, social and humanitarian, fundamental, na-
tural science and general economic training, which are of
an integrative nature, the content orientation of special
courses and subjects of free choice of students. Professio-
nal modules are organized in four main study areas of trans-
port, Table 1:

e passenger transportation: methods and models for sup-
porting the assessment and the implementation of new
actions for the improvement of urban passenger trans-
port;
freight transportation: methods and models for suppor-
ting the assessment and the implementation of new ac-
tions for the improvement of urban freight transport;
traffic: methods and models for simulating city traffic and
related impacts;
e smart: how telematics can drive and support improving
city sustainability and liveability.

The educational objectives are to obtain theoretical know-
ledge, skills and competencies sufficient to develop new
ideas, solve complex problems in the field of transport tech-
nologies, which study the laws that determine the conditi-
ons for the rational organization of transport services and
transport processes and encompass problems of building
and ensuring the effective operation of transport compo-
nents, development of its material and technical base.

Learner must satisfy the programme requirements in the
programme specification, which includes theoretical class-
room instruction on subjects (lectures, seminars and prac-
tical studies), consultations and student independent work,
including fulfilment of a course project and paper on specia-
lity; pre-diploma training and defence thesis.

Credits are awarded based on student’s successful pas-
sing of written/oral tests and exams in subjects, defence of

Table 1: Professional modules of Master programme Smalog
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a course project, and defence of a report on the training,
defence of Master’s thesis.

Objectives

The aim of the educational program is to obtain compe-
tences sufficient to solve complex problems in the field of
transport systems of urbanized territories based on best
practices and technologies developed in European countries
in the field of intelligent urban transport and logistics.

Based on results of the User Needs Analysis and on discus-
sions with Ukrainian local experts and stakeholders a set of
“core competencies” for technical Smalog professionals has
been identified. These competencies are intended to provi-
de a broad framework for educating Smalog professionals.
They represent a fundamental set of knowledge, skills, and
abilities needed to effectively function as a professional in
smart transport and logistics for cities. Graduates will have
the competencies:

e for increasing the efficiency of city logistics, traffic and
passenger transportation within the city using based on
a systematic way and exploiting the opportunities of intel-
ligent transport systems;

e for analysing city transport systems, in particular using
smart transport systems and information communication
technologies;

¢ for research, assessment and management of the opera-
tion of transport systems in the cities;

¢ for the management of freight, passenger transportation,
traffic control within the city;

e for the implementation of Information Communication
Technologies and Intelligent Transport Systems in the city
contexts.

Module

| Credits, ECTS

1%t and 2"? semesters, September 2018 — June 2019

MODULE 1. Smart Transport and Logistics for Cities

MODULE 2. Traffic Flows Simulating and Management

MODULE 3. Traffic Control

MODULE 4. City Passenger Transport

MODULE 5. Freight Transportation Simulation

MODULE 6. Smart Transport

MODULE 7. Integrated Transport Systems in City Logistics

MODULE 8. Smart Transport and Logistics for Cities Project

W[ (N[N

34 and 4™ semesters, September 2019 — June 2020

MODULE 9. Human and Environmental Impacts, Safety and Sustainability

MODULE 10. Traffic Flows Management in the City Center

MODULE 11. Efficiency of Cities Transport Systems

|| n

MODULE 12. Master Thesis
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Learning outcomes

Learning outcomes of Master Smalog are defined with
the five Dublin descriptors.

1) Knowledge and understanding:

parameters modelling of transport processes and systems
in the cities with particular attention to smart technologies;
planning, organization, control of transport processes in
the cities taking into account environmental impact and
sustainability;

e the economic, environmental substantiation of decisions
on the organization of transportation in the cities, namely
city logistics measures;

conditions of efficient integration of international trans-
port systems in the cities including intelligence transporta-
tion system;

design of warehousing by cargo delivery, system planning
of logistics transport systems;

organization of professional safety management.

2) Applying knowledge and understanding:

¢ to be able to formalize and determine the parameters of
the transport processes models and systems to form a
strategy for transport processes management with parti-
cular attention to ITS;

e to be able to choose models, types and the number of ve-
hicles for technical support transportation, form of trans-
portation routes, schedule vehicle movements at cargo
transportation, develop the technology of transporting
in main communication, choose the forms and methods
of control over the implementation process due to achie-
ving sustainable transportation system in the cities;

e to be able to analyse the existing situation, to choose the

strategic directions of the city passenger transport de-

velopment based on transit oriented methods and ICT;

to be able to implement modern approaches to traffic ma-

nagement, to assess the effectiveness of the implementa-

tion of measures of improving road safety in the cities.

e to be able to justify and consult on the economic expe-

diency of transport efficiency in the cities, city logistics ap-

plications;

to perform design of warehousing system of cargo delive-

ry, city logistics systems;

to assess, monitor and formulate a system of professional

safety management.

3) Making judgments. Ability to perform scientific and re-
search and design works dealing with the problems of traffic,
passenger transportation and city logistics with particular at-
tention to smart cities.

4) Communication skills. The ability to relate and work in
groups, in a professional context both nationally and inter-
nationally, are taken into account throughout the course of
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study. Communication skills are first and foremost evaluated
during the checks on both the final exam and the courses
required by the curriculum. All the orientations promote ac-
tivities such as curricular internships, internships and pro-
jects (including interdisciplinary) in companies of products
and services, in which the student is placed in a position to
measure himself with interlocutors at different levels of spe-
cialization and with different cultural backgrounds.

5) Learning skills. The structure of the teachings and of
the other formative activities, foreseeing in most cases se-
minary components, of bibliographic research and planning,
makes the master's degree able to: read, understand and
use a scientific text (also not applicable to specific areas of
mathematics, physics and industrial engineering) at univer-
sity and post-university level; use reference manuals for the
practices in use in the different industrial realities concer-
ning specific problems; autonomously use manuals for the
use of software of different types and applications; proceed
autonomously to your professional and cultural updating;
undertake post-graduate studies.

The learning ability of the graduating student is verified
through the specific tests for the courses which, in their dif-
ferent modalities, therefore remain the essential tool for the
measurement of this capacity.

Studying process

In accordance with the Enrolment Conditions approved
by Ministry of Education and Science of Ukraine (Entrance,
2019), to be admitted to a Master’s degree course, students
must have at least a Bachelor degree. The procedure for ad-
mission to Master degree based on the students rating and
examination. Rating includes average grade according to Ba-
chelor diploma. Examination procedure includes two exams:
professional entrance examination in a specialty and foreign
language. The dates of admission procedure from July to Au-
gust, each year.

Department of Transport Systems and Logistics is owned
Laboratory “Ergonomic and Transport Problems” and “Infor-
mation Technologies” that students use during studying. The
classes are also held in the laboratory of “Automated Control
Systems on Transport” of NUUE.

The tutoring activity is one of the institutional tasks of pro-
fessors and researchers, as an integral part of their teaching
commitment aimed at guiding students' cultural education
and studying support. The tutoring activities are scheduled
by the Faculty at the beginning of each academic year. Each
student has a tutor, who can be consulted for evaluations
and general suggestions regarding the progress of the stu-
dent's study activities.

The achievement of the Master’s degree involves defence
of the thesis. Students begin to write thesis and defend in
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4th semester. Master thesis includes 24 ECTS. Before start-
ing to develop a thesis, student has to pass all modules of
Master programme and Specialised Pre-diploma Training.
For defence of the thesis student develops thesis on a topic
proposed by a professor of Transport Systems and Logistics
Department. The Master’s degree sessions are set by Head
of Educational and Methodological Department within the
time intervals set in the curriculum. Examination Commissi-
on for thesis defence consists of 5 representatives — at least
one external expert from industry, others are professors of
Department. Examination Commission process are public
and open for all stakeholders.

There are two options to finance students studying: go-
vernment payment (budgetary) and own student payment
(contract). For budgetary payment Ministry of Education
and Science of Ukraine offers different number of places
each year. Number of contracts from student are limited by
number of licences from Ministry of Education and Science
of Ukraine.

A unique opportunity of the project is the additional mo-
bility within the framework of the project both for students
and teachers, i.e. Special Mobility Strand. Students can
study for one full semester in the four involved programme
country universities. Thus, they will get acquainted with
the peculiarities of the educational process in EU univer-
sities, attend the class and pass the exams in accordance
with the agreed learning agreements as currently occurs
for EU students. This will significantly increase the level of
training of students and the professional knowledge of tea-
chers.

Equipment and material

There are categories of equipment and material that sup-
port students and teachers in providing studying and tea-
ching process:

e computers, software packages and peripherals equip-
ment;

¢ multimedia equipment which is going to be used for visu-

alization and direct presentation during auditorium clas-

ses;

special technical equipment which will be used during

practical training and laboratory works;

teaching materials which is up-to-date and support Mas-

ter/PhD students training;

special software which has been revised to improve the

quality of Smalog training.

Special software which has been revised to improve the
quality of Smalog training consists of:
e Statgraphics 18 Academic license;
¢ Visum Academic version for Educational and Commercial
Use;
e Anylogic University Researcher.
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To assess the environmental consequences the COPERT
and COPERT Street level (trial) program solution are used.
Also, the Ant-logistics software solution, which is used as a
tool for routing and modeling the movement of trucks, has
gained wider application.

Equally important are the books and pedagogical mate-
rials that includes:

e Urban Transportation and Logistics: Health, Safety, and Se-
curity Concerns;

e Public Transit Planning and Operation: Modeling, Practice
and Behavior, Second Edition;

¢ Modelling Intelligent Multi-Modal Transit Systems;

e Transportation Systems Analysis.

The basis for improving the content of the master's
program was the results of teachers' internships and free
access to the scientific databases Scopus and Web of Sci-
ence.

Employment opportunities

Large cities of Ukraine are in the stage of rapid develop-
ment of modern Intelligent Transportation Systems and
their implementation, so the transport industry is in urgent-
ly need of qualified specialists. Working places for gradua-
tes could be universities or scientific organizations, scientific
positions in communication, transportation, management,
state institutions, private companies, consulting etc. Tea-
chers’ positions in the institutions of higher education could
be a work opportunity, too. The detailed list of employment
opportunities is presented in Table 2.

In order to improve the employment opportunities at lo-
cal level of the Masters’ graduates, the academics from local
technical universities suggest focusing first on technical and
practical skills, on the use of innovative software program-
mes and on the international overview of the courses.

Conclusions

The paper presented the developing process implemen-
ted at O.M Beketov National University of Urban Economy
in Kharkiv. The implementation of Smalog Master program-
me will allow to update topics and methods of courses for
students with the most recent international experiences; to
update research topics in the field of smart transport and
logistics for cities with the most recent international expe-
riences; to involve teachers in the international research
networks.

Curriculum of Smalog Master programme will be basic
Master programme at Transport Systems and Logistics De-
partment of O. M. Beketov National University of Urban Eco-
nomy in Kharkiv, that will replace existing Master program-
me in Transport Systems.
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Table 2: Employment opportunities

Indicator Description
Positions that can be | director of a transport company, head of the transport department,
held by a graduate transportation manager, transport engineer, urban planning engineer,

traffic service manager, inspector, design engineer, new equipment and
technology introduction engineer other.

Possible place of work

public authority, department of infrastructure, transport enterprises,
research and design institutes, etc.

Areas of activity

the implementation of organizational and management activities in the
state transport administration, transport departments of local
governments and in transport enterprises of various forms of ownership.

Tasks that can perform

city logistics measures of optimisation, road traffic measures of
optimisation, passenger measures of optimisation, possession of the
regulatory framework for the functioning of the transport management
system, the economy and the principles of conducting commercial work
in transport, organizing the interaction of different types of transport, the
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basics of foreign economic relations.

Using the thorough knowledge, European and world expe-
rience in urban transport functioning, graduates of the pro-
gramme can be employed for key posts in transport for deve-
loping of sustainable transport system in Ukrainian cities.
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