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Abstract

The article concentrates on the analysis of modern innovations and development trends in the
transport system from the global perspective. It looks at the main consequences the introduction of such
technological advancements will have for society as a whole emphasizing the required changes in the
transportation industry and transport technology professionals™ knowledge and skills. The paper aims to
draw a parallel between the innovative development tendencies in transport technologies and the state of
professional training of bachelors majoring in specialty 275 “Transport technology” at Ukrainian
universities. The study is based on the following methods: structural and system analysis, systematization,
comparison and synthesis of information sources, experience, and achievements in this field, as well as
pedagogical design for modeling the possibilities of applying the obtained results in the national educational
practice. The article highlights the main transport technology development trends (computerization as well
as the development and implementation of technological solutions that make transport more environmentally
friendly, energy-efficient and cost-effective, stepping up the requirements for industry employees®
professional training); the state of transport technology bachelors™ training at the institutions of higher
education in Ukraine is identified as satisfactory; it is carried out in the direction of knowledge formation
and development of skills mostly in traditional transport-related disciplines. However, the training content
should be complemented by courses in information technology and innovative transport systems and
processes.
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Introduction. In recent years, the transport industry, as a tool for achieving economic, social and
other goals set by society provides basic conditions for its activity. On the one hand, the emergence of
innovative technology contributes to the public's higher daily activity performance level resulting in
improved living standards. On the other hand, innovative technology is reformatting the transportation
industry with speeds and scales that are difficult to understand. Transportation systems of tomorrow will be
electric and highly automated, connected via BigData, shared, used on demand and even more. Ideas evolve
quickly from introduction, research and development, diagnostics to initial and, finally, mass
implementation. According to forecasts, the pace of innovation will only accelerate over time (Muzira &
Quiros, 2018). Consequently, it is difficult to fully anticipate how transportation procedures can be changed
in the nearest future. However, it is beyond argument that the rapid introduction of transport logistics
provisions based on industry digitization according to the world-class requirements, strict regulations on
motor vehicle emissions, world globalization processes and the globalization of transport systems and
procedures as well as freight traffic within regions, states and continents result in the need to provide this
industry with competitive professionals capable of both the creation of and the performance of duties in a
high-tech transportation logistics system exercising real management and control.

The basis for studying and solving the issues of theoretical and methodological foundations underlying
“Transport technology” professionals’ training (specialty 275) are the findings and outcomes of famous
scientists™ studies in different education directions such as new technology development and introduction
(A. Vorkut (1986), R. Khabutdinov and O. Kotsiuk (1997), H. Prokudin et al.(2013), M. Zaionchyk (2010),
D. Benson and J. Whitehead (1990), etc.), formation of transport systems and transport support (V. Beljaev
(2014), T.Vorkut (2002), M. Dmytrychenko et al.(2007), D. Zerkalov (2006), A. Pasichnyk (2018),
L. latskivskyi (2007), E. Havrylov (2005), etc), integration of methods, forms, techniques and content
(H. Danalakii and A. Khabiuk (2017), T. Yelina (2017)), etc. The existing research findings contribute to the
implementation of the integrative approach to training and its quality improvement. However, little attention
has been paid to the problem of future transport technology bachelors™ professional training at higher
technical education institutions in the conditions of transport innovation development. Thus, scientific papers
focused on the study of this area, updated requirements for future specialists’ professional competency in the
conditions of society digitalization are of considerable scientific interest.

The paper aims to establish a correlation between the main innovative trends in the transportation
industry all over the world and the way transport technology professionals are trained at higher education
institutions in Ukraine. This goal is achieved through the following objectives: first, to give a general
overview of current innovations and trends in transport and what their implementation will bring to transport



systems and economy in general; secondly, based on these findings to identify development priorities in
transport technology professionals’ training at higher education institutions.

The research methodology is based on such theoretical methods as the system-structural analysis,
systematization, comparison and generalization of the relevant sources, best practice, experience in education
and in the field as well as pedagogical design to project the obtained findings onto the existing model of
transport technology professionals’ training.

Results. The most urgent trends in the transport industry today, according to Markets&Markets
analysis, are the growing demand for electric vehicles, trucks, autonomous vehicles, electric /hybrid buses
and smart transportation solutions. Besides, improved Transport Technology is an important goal in
addressing the problem of better environmental performance, reducing greenhouse gas emissions and
economic development support. Analyzing the hottest trends and new solutions, we have identified some of
the fastest growing Transport Technology from 2019:

— A more powerful Global Positioning System (GPS) will change the traditional way of
communication. There is already a big difference between modern GPS devices and their earlier models.
GPS in the past had too little functionality — it could only calculate the approximate travel time to the
destination. Nowadays, GPS devices are more resource-intensive, and now they are performing the basic
travel and transportation scheduling functions. Some trucking companies already use GPS devices to adjust
and calculate the optimum travel route to use for fast delivery, taking into account weather conditions.

— A water-powered vehicle is a car that hypothetically receives energy directly from the water. Water-
powered cars have already become the subject of many newspaper and popular science magazine articles,
international patents, news coverage on television and websites. Just like it is the case with non-driver cars
that have become a reality, a water-powered car has long been tested by scientists, and as a result, it is soon
expected to be launched.

— Huge interest is generated around the high-speed rail network. Recently, South Korea has begun
constructing the maglev train that will operate at Incheon Airport. China is reported to be developing the
second train of such a class. It is planned that the maglev will carry passengers between Nagoya and Tokyo
(over 200 miles) in just 40 minutes. It will help reduce pollution, traffic jams and the number of road
accidents.

— The development of string transport theory, a set of attempts to model four fundamental interactions
— gravity, electromagnetism, strong nuclear force and weak nuclear force. The concept is based on the use of
a two-wheeler. This is a new low-cost transportation system that can move by water, through deserts, forests,
and mountains.

— Trains that will use the new magnetic rail systems — the Hyperloop train, which will travel at a speed
of 800 ml / h. Hyperloop is a vacuum-magnetic transport system in which capsules with passengers or with
cargo can move faster than modern passenger and transport aviation (Moayanda, 2019).

Generally speaking, we can conclude that transformations in transportation will lead to the emergence
of semi-automatic transportation systems, and accordingly congestion will be eliminated as the availability
of autonomous vehicles will reduce demand for private transport by 80%. Some foreign researchers (Datson,
2016; Kamargianni & Matyas, 2016) argue that, in the long run, innovative "explosive" technologies will
lead to the fact that individuals will have little interest in owning a car because mobility will be available as a
service (MaaS). Such a service will reduce travel and transportation time since these are new high-efficiency
modes of transport.

It is also envisaged that energy costs and emissions can be significantly reduced — these figures will
depend on how long it will take to introduce autonomous and electric vehicles in transport systems (Muzira
& Quiros, 2018). Innovative technology in transport and logistics sectors will “work™ towards the reduction
of bureaucratic and administrative costs involved in shipments from the manufacturer to the final importer —
today it is about 20% of the total container transportation costs.

An increase in the number of autonomous vehicles, as well as the introduction of MaasS, eliminates
possible restrictions on citizens' movement, which in turn will lead to greater urban sprawl and suburban
construction. Accordingly, there will be a need to build a more intelligent transport infrastructure that meets
new populations needs.

All these innovations will happen in the coming years or have already been used in passenger or cargo
transportation. It puts forward new requirements to shipping companies, freight forwarders, truck
manufacturing companies and fleet management to increase their efficiency.

Besides, the emergence of new technology, such as digital vehicles, IT-driven transportation systems
makes us vulnerable to cyber-attacks. That is, innovations, first and foremost, caused by the digitization of
society can, in the long run, cause problems in the automotive sector. First of all, it is a violation of workflow
confidentiality, incidents in transport system operation, etc.



Researchers are now facing a problem of how to react to such modernization. This new era of
disruptive technology will require dramatic changes in regulation and, more importantly, will require
regulation to respond to rapid environmental changes (Muzira & Quiros, 2018). They offer some approaches
that should be addressed during the transformation period in the automotive industry:

—there is no need to spend large sums of money on assets that can become out of date too soon;

— it is worth incorporating available technology into projects (applications, open-source platforms,
drones, intelligent transportation systems);

— in order to keep up with the changes, it is necessary to prepare the corresponding legal framework;

— encourage countries to train professionals in future technology;

— to study other countries™ experience in taking advantage of technological innovations;

— future professionals’ training should be enhanced by the STEM approach integrating the areas of
science, technology, engineering, and mathematics. This position will become more critical in the
educational process than ever;

— establish research cooperation with the private sector and educational institutions to drive
innovation.

So, as it can be seen both academics and practitioners in the field should be professionally trained and
prepared for above-described prospects in order to have the appropriate competences to pursue professional
activities under new conditions. The peculiarities of the future profession are a factor shaping the educational
process at higher education institutions. The latter should be aimed at the formation and development of
students™ personal qualities, required subconscious mind programming, the creation of a motivational basis
and the corresponding system of professional and personal values.

That is why, in order to avoid adverse effects, it is important to plan specialists™ training systems in
this field at higher education institutions. The search for organizational approaches to professional
competence development in workers who have already found employment is also a pressing problem. In
view of the above, this process is seen in integration with the development of competences the cultivation of
which is influenced by industry digitization, namely digital competences. In particular, the automotive
industry currently needs transport engineers capable of performing professional duties related to:

— organization;

— international, cargo and passenger transportation;

— freight forwarding, cargo handling, and customs operations;

— interaction of modes of transport;

— terminal, container, multimodal and intermodal transport;

— road traffic;

— ensuring the expansion of road network traffic capacity, a reduction in the accident rates, improved
road safety, better environmental performance;

— management of traffic flows in cities;

— development of intelligent traffic management systems;

— carrying out control and audit work on transport;

— commercial work in transport;

— transport logistics (Ickosuu-JIoroupkuii &CeBocThsaHOB, 2015).

In other words, the transport system, as “a complex of different modes of transport involved in
transportation” (3epkanos, 2006), should be provided with highly qualified personnel ensuring its stability
and security. Considering transport technology professionals™ training at higher education institutions as
powerful investment, it can be argued that, in the long run, without such investments, it will be difficult to
provide safe and long-term maintenance of modern transportation systems.

So, the strategic task for Ukraine is to organize the professional training of highly qualified bachelors
in specialty 275 “Transport Technology” who will be able to implement and develop innovative technology
in the field of transport policy development. Excellent professional training will allow the improvement of
transport industry performance indicators which are safe and high-quality cargo and passenger transportation
organization under the conditions of Ukraine’s European integration in the EU.

Let us identify the factors characterizing the future specialist’s personality development at a higher
education institution. First of all, it is the formation of:

— individual professional motives;

— individual algorithms for solving professional problems;

— logical correlation of meaningful professional motives (interest in the profession, the need for self-
fulfillment) and adaptive ones (occupational prestige, financial gain, etc.) (Anekceesa, 2013).

With the introduction of innovative technology, the use of new materials, energy-efficient solutions,
digital networks and artificial intelligence, the choice of specialization in the transport sector for young
people will become more motivated.



In the information society, for transport technology professionals it is opened up new perspectives on
the use of digital tools for analytical three-dimensional information processing; organization of information
dissemination aimed at sharing knowledge and experience with the international community, getting new
insight into modern methods of transport management and more. Accordingly, they should be characterized
by such professional attributes as mobility and competitiveness, their ability to organize professional
activities with the integration of a wide range of competences and their adaptation given intensive scientific
development.

Their main professional qualities include a high level of fundamental and professional knowledge, the
ability to actively use innovation, the skills of advanced self-study. Hence the need for higher technical
education institutions™ educational paradigm guidance by digital society development and future professional
activity as well as interdisciplinary links is evident. That is why the training programs for specialty 275
“Transport Technology” should provide high-quality education and be systematically and logically
complemented by interdisciplinary programs.

In order to form the above-mentioned characteristics, there is a need to develop an adaptive system of
training, in which the leading role will be given to the scientific and methodological substantiation of the
theoretical and methodological foundations of its functioning.

It is important for a highly-skilled workforce to develop a secure and sustainable transportation
system. Without such investments, not only will it be difficult to provide safe and long-term maintenance of
modern transport systems but many jobs will also remain vacant increasing the unemployment rate.

According to estimates, in the coming decades, transportation systems will undergo dramatic
transformations as a result of transit systems becoming more high-speed, the dynamic scale-up of subway
services, the improvement of highways and ports. It is important to note that all of these aspects are taking
place alongside the ever-increasing pace of digitalization, including artificial intelligence.

This leads to the need for training transport technology professionals that will be able to perform
professional activities at a high level in the context of transport innovation, using modern information
technology and developed foreign countries™ successful practical experience.

Having given an overview of the main trends in the transportation industry, let us now have a look at
what is taught to future professionals at higher education institutions comparing how education content keeps
up with the recent developments in the transportation industry.

To outline the training content, let's analyze the Bachelor's degree course scheme offered to students
majoring in "Transport Technology (Road Transport)" of National University of Life and Environmental
Sciences of Ukraine (2019).

The content of the training is divided into cycles — general, special (professional) training and other
types of activities. The first two cycles are further subdivided into compulsory and elective courses. The total
number of ECTS credits is 240.

Analyzing the content component of the compulsory block in the first cycle, it can be easily noticed
the physical and mathematical focus of its disciplines (21 credits), it is also offered “Foundations of System
Theory and Management” (8 credits), and subjects in law (8 credits).There is 37 credits in total. The largest
number of ECTS credits is assigned to the courses necessary to equip students with important mathematical
modeling and forecasting skills, taking into account the stochastic nature of the industry. The elective
component in the first cycle is devoted to philological subjects (12 credits), historical and cultural studies (9
credits), philosophy (4 credits), social studies (7 credits), fundamentals of health and safety (3 credits) as
well as physical education (4 credits) totaling to 36 credits. Taken together, all these subjects constitute the
humanitarian educational process component.

One hundred-seventy credits are allocated for the special training cycle. Compulsory disciplines
included in this unit are focused on transport technology and are comprised of 125 ECTS credits. The largest
number of credits is allocated for “Information systems and technology”, “Cargo transportation” — 8 credits,
as well as “Passenger transportation”, “Research on operations in transport systems”, “Fundamentals of the
theory of transport processes and systems” — 7 credits, “Interaction of the modes of transport”, “Foundations
of transport economy" — 6 credits each. The smallest number of 3 credits is given to “Transport trasology”,
“Operational Properties of Roads and Structures”, “Transport Planning of Rural Territories”, “Safety of
Vehicles”, “Organization of International Transportation”. 45 credits are allocated for the elective
component of the block, all disciplines have a profession-related nature (the largest number of credits is
given to “Vehicle performance”, “Vehicle maintenance” ), some of them reflect the specificity of the
institution’s specialization — transport technology in agro-industrial and environmental industries. Other types
of training include 34 credits of practical and scientific components.

Discussion. Based on the educational content analysis results, we can conclude that transport
technology bachelors™ training priorities mostly lie in the formation of knowledge and cultivation of skills in
traditional subjects and a number of profession-specific aspects. At the same time, the training system for



such specialists, despite meeting the basic needs of the industry, still needs constant modernization to make it
fit in the above-described changes and provide students with the necessary background to be ready to carry
out professional duties working with innovative technology.

Accordingly, safe and sustainable transport systems require transport professionals of a new class who
have advanced-level skills and cover a variety of activity fields. New paradigms, such as smart mobility and
“mobility as a service” require transport industry professionals to develop additional skills in such areas as
advertising, PR, psychology, marketing, behavioral sciences, etc. Thus, the knowledge of law, marketing,
management, economic and business development are increasingly becoming crucial for the construction of
vehicles, making "timely" transport decisions, the efficient organization and maintenance of optimal freight
corridors, efficiency improvement and a rise in the living standards.

Besides, we believe that transport technology bachelor’'s degree course schemes have to be
supplemented with such courses as ‘“Navigation and automation systems in the transport process”,
“Innovative technologies in logistics and transport”, “Fundamentals of cyber-security”, and a number of
technical disciplines aimed at the development of creative thinking. After all, in the context of a global
increase in the digitalization of society, namely its transport sector, the ability of specialists involved in this
field to innovate becomes a new factor in the development of motor transport infrastructure and an effective
way of overcoming the following problems: rapid depreciation of rolling stock and transport infrastructure;
mismatch of a technical and technological level of national transport and European requirements; low level
of customer service; insufficient use of the existing transit potential; insufficient use the country’s favorable
geographical location; a lag in the development of transport infrastructure, transport and logistics technology,
multimodal transportations, the level of containerization; high share of transport costs in the cost of
production, etc.

Such specialists” training should be carried out to cultivate knowledge and skills in:

— economics, marketing, geography, sociology, psychology, urban science;

— management — implementation of a set of measures aimed at the organization, ordering of transport
system elements; establishing relationships between such elements; making connections between transport
systems and external environment; coordination of transport system operation;

— control over transport system operation — vehicle and traffic management;

— rules of financing (system financing rules: toll roads, fuel tax, etc.);

— civil engineering and urban planning — transport network development;

— mechanical engineering and specialized applied science sub-disciplines — vehicle engineering;

— efficiency determination of a vehicle — striking a balance between polar opposite points: public
needs and financial gain.

We believe that in order to timely respond to the expected changes, the educational-professional
programs for bachelors™ training in the field of transport should:

— improve interdisciplinarity as a mandatory organizational and pedagogical condition of the training
system preparing professionals ready to work in multimodal transport systems;

— strengthen the link between science and practical activities — it is necessary to make more emphasis
on applied disciplines;

— take into account the cross-disciplinary nature of professional (special) courses in vertically
integrated educational institutions — it will allow developing professional competences holistically;

— develop cost-effective business models, concentrate on the implementation of transport as a service
and increase efficiency — to offer students more courses in marketing, business, economics, law and
psychology;

— create on a university-level basis employees™ continuous training with the use of digital technology;

— active use of professional software applications (electronic resources), information systems and
artificial intelligence systems in order to continuously increase the level of digital competences;

— facilitate the development of research projects in new areas such as new vehicles and materials,
autonomous vehicles and more.

Conclusions. Transport technology is a dynamic set of techniques and methods, for the movement of
goods and passengers that is currently subject to innovative changes. The main technological advancements
in the field are connected with ubiquitous digitalization and making transportation more eco-friendly,
energy-efficient and cost-effective. This creates the need to provide the transport industry in Ukraine with
modern specialists that should be characterized by an appropriate level of competence, which, in turn, will
improve the conditions for safe, convenient and continuous transport flows. To date, transport technology
bachelors™ training at higher education institutions is at a satisfactory level and is carried out in the direction
of the formation of knowledge and the development of skills in traditional disciplines — the theory of
transport systems and technical sciences; traffic management and vehicle management; transportation
economics, as well as in a number of field-specific aspects, etc. At the same time, the training system for



such professionals, despite meeting the basic needs of the industry, still requires constant modernization and
change. Currently, it is not centered around technological advancements. The educational content should be
enhanced with courses in IT and innovative transport technology, marketing and management. However,
devising such courses has to be preceded by a huge amount of work done by academic staff, scientists and
professionals in the field on analyzing foreign countries’ progressive experience, “borrowing” the most
efficient ideas, customizing these findings to Ukraine’s needs and putting them into practice.
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LI Jlebioo
THHOBAIIIT HA TPAHCIIOPTI SIK ®AKTOP MOJIEPHI3AIII IIJITOTOBKA
BAKAJIABPIB 3 TPAHCITIOPTHHUX TEXHOJIOI'T B YKPATHCBKHNX 3BO
Pe3rome

Cmamms npucesueHa auanizy CYHACHUX I[HHOBAYIL ma MeHOeHYill pPO36UMKY y MPAHCNOPMHIU
cucmemi, OCHOBHUX HACHIOKIB, WO iX Mamume 8RPOBAONCEHHA MAKUX IHHO8AYIll He auue 018 MPAHCNOPMHOL
eanysi (30Kkpema 6 acnexkmi Kaopoeo2o 3abesneuenis), a i cycnitbemea 8 yinomy. Mema cmammi noasieae y
B8CMAHOBAEHHT BIONOBIOHOCTI MIdC THHOBAYIUHUMY MEHOCHYIAMU PO3BUMKY MPAHCNOPMY Ma MEXHOI02il ma
cmanom npogeciinoi  nideomoexku cmyoenmis-bakanaepie 3a cneyianvhicmio 275  «Tpancnopmui
mexuonociiy y eimuusuanux 3BO. B ocnogy Oocniodcennss nokiadeni HACMYNHI Memoou: CMmpyKmypHo-
CUCMEeMHUIL AHATI3, CUCMEMAMU3AYIs, NOPIGHAHHA MA Y3a2albHeHHs THopMayiiHux ddxcepel, 00ceidy ma
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docsicHenv y yill cgepi, a maxoxc nedazociyne NPOEKMYSAHHS 3 MEMOI MOOETIOBAHHA MOJICIUBOCHEl
3ACMOCYBAHHS OMPUMAHUX De3YIbMamis y GIMYU3HAHIU OCGIMHIU npakxmuyi. Y cmammi uoxpemieno
OCHOBHI  MEHOeHYIl PO36UMKY MPAHCHOPMHUX —MEXHON02i  (Komn tomepuzayis i pospodka ma
68NPOBAONCEHHS MEXHOLOSIUHUX PilleHb, WO pOoOIAmMb MPAHCNOPM Oilbll eKONOIUHUM, eHepeoepdeKmueHuM
ma eKOHOMIYHO BUSIOHUM, 3POCMAHHA 8UMO2 00 NPOQeCilHOi nNi020MOBKY NPAYIGHUKIE 2aNy3i), 8USHAUEHO
cman Rni02omosKu 0axKaiaspié 3 MpAHCHOpmMHUX mexuoaoeit y eimuusuanux 3BO, wo, Ha cbo20oOHi,
3HAXOOUMBCA HA 3A008ITLHOMY PIGHI Ma 30IUCHIOEMbCA Yy HANPAMKY (QOPMYBAHH 3HAHL MA PO3GUMKY
HABUYOK 3 MPAOUYILIHUX OUCYUNIIH — Meopii MPAHCNOPMHUX CUCeM Ma MEeXHIYHUX HAYK, YAPAGIiHHA
O00POJICHIM PYXOM A YNPAGIIHHL MPAHCNOPIMHUMU 30C00AMU, eKOHOMIKU MPAHCNOPMY, d MAK0NC 3 pdy
2any3e6UX ACNeKmi@ MOWo, GUOKDPEMIEHO NEPCHEeKMUBHI HANpsaMU PO3GUMKY HIO20MOBKU MAtOYmMHIX
gaxisyis 3a cneyianvuicmio 275 — 6y10 6CMAHOBLEHO, WO 3MICH HABYAHHA CNI0 OONOBHIO8AMU KYPCAMU 3
iHGopMayitinux mexHoN02il ma IHHOBAYIUHUX MPAHCNOPMHUX CUCMeEM | NPOYecis, 8UBHAYEHO, W0 Po3pooYi
MAKux Kypcié noSUHHA nepedysamu 3HauHa poboma, nposedeHa HayKoGUMU NPAYIEHUKAMU, HAYKOBYAMU ma
npogecionanamu 3 auanizy npocpecusHozo 00C8idy 3apyOinCHUX KPAiH, «3ano3udeHHA» Halle(heKmusHiuux
i0eti, npUCMoCy8anHs Yux Hanpay8ars 00 nompeb Ykpainu ma 6miieHHs ix y dHCUumms.

Knrouosi cnosa: Oaxanaep, innosayii; cman ni02omoeKu; MeHOeHYil pPO36UMKY; MPAHCHOPMHI
MexHOoI0z.



