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Abstract. The study aimed to determine the effectiveness of dual learning for training automotive industry 
professionals. Dual education combines theoretical training at an educational institution with practice at an enterprise 
in a ratio of 30-40% to 60-70%. This system is becoming an increasingly popular model of education. This is most 
relevant in industries that require highly skilled personnel. The automotive industry is one of the sectors where dual-
system education is central in training specialists who meet the current needs of the labour market. The study covered 
such key aspects as the analysis of the theoretical foundations of dual education (studying the models and advantages 
of this training system); the assessment of the state of dual education in the automotive industry of Ukraine; and the 
impact of dual education on the training of specialists. The study determined that dual education can be an effective 
method of training qualified specialists, including in the automotive industry. Graduates of dual education have 
better practical skills, higher employment rates and higher salaries than graduates of traditional programmes. The 
study also identified several factors that contribute to the effectiveness of dual education. This includes cooperation 
between educational institutions and businesses. It ensures that dual education programmes meet the current needs 
and demands of the labour market and are flexible and adapted to changing workplace conditions. A well-organised 
mentoring practice at the enterprise provides graduates with the necessary skills and knowledge. Participants in dual 
education programmes were more motivated, motivated for their future profession and career, and can choose or 
change their specialisation during practical work at the workplace. The study results can be used in the formation of 
educational programmes, improvement of educational and methodological support of higher education institutions, 
and development of pedagogical models for training automotive industry specialists
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INTRODUCTION
The issue of effectiveness of education is one of the most 
important for both applicants and employers. Formal ed-
ucation is the basis on which further higher education, 
including non-formal and informal education, is built. Ac-
cording to the NUS (New Ukrainian School) standards, the 
key skill of a graduate is the ability to learn throughout life, 
which allows them to adapt to changes in society. Scien-
tific and technological progress is developing rapidly, and 
some professions that were relevant 10 years ago are beco 
ming unclaimed in the labour market. Therefore, mod-
ern-day graduates have to change in a fairly short time, take  

additional training or even change their profession. In ad-
dition to the reasons mentioned above, global events such 
as the COVID-19 epidemic and the large-scale invasion of 
Ukraine by the Russian Federation in February 2022 have 
also made many adjustments. As a result, representatives 
of many professions have started working remotely, and 
combining several professions has become popular. As a 
result, theoretical knowledge has become even more im-
portant in practical application. 

Dual education was first introduced in Germany in the 
last century (Gonchar, 2021). Every year, about half of the  
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H. Lund & A. Karlsen (2020) analysed the relationship 
between vocational education and training institutions 
and industry, in particular the role of skilled workers in 
the introduction of technical innovations and, on the oth-
er hand, the improvement and adaptation of educational 
programmes to the needs of modern production. It is em-
phasised that the mismatch of educational material with 
the needs of industry has a negative impact on the quality 
of specialists. On the other hand, the innovations that stu-
dents work within the workplace are gradually being intro-
duced into the educational process. As such, the imbalance 
between the demands of the labour market and the supply 
of the education market is levelled. 

The experience of European and Eastern countries 
(Germany, Czech Republic, India, Turkey, China) is quite 
successful: most graduates who have studied in dual edu-
cation were employed, positively impacting the social and 
market economy of the country, shaping the competitive-
ness of both the individual industry and the economy as a 
whole. Therefore, the study of dual education implementa-
tion is closely related to economic issues: free competition 
in a particular profession significantly increases the pro-
ductivity of learning and the welfare of society. 

Therefore, the study aimed to address aspects of the 
effectiveness of the dual education system for training 
specialists in the automotive industry. Following this goal, 
the following tasks were set: to analyse the models of dual 
education in other countries (Germany, Austria, Switzer-
land), to determine the current state of dual education in 
the automotive industry in Ukraine, to study the impact of 
dual education on the employment of students, their pro-
fessional qualities and employment rate. 

MATERIALS AND METHODS
The study included an analysis of vocational and higher 
education institutions that train automotive professionals. 
A comparative analysis of the education systems operating 
in higher education institutions and vocational education 
institutions of Ukraine was conducted. Higher education 
institutions that provide dual-form education were ana-
lysed: Kryvyi Rih National University, National University 
of Zaporizhzhia Polytechnic, National University of Wa-
ter and Environmental Engineering, Volodymyr Dahl East 
Ukrainian National University, Ukrainian State University 
of Science and Technology, Kharkiv National Automobile 
and Highway University. In particular, the study used ana-
lytical data according to the Analytical Report on the Im-
plementation of the Pilot Project in Professional Higher 
and Higher Education Institutions for the Training of Spe-
cialists in the Dual Form of Education. 

The study included an analysis of regulatory and le-
gal documents, Regulatory and legal support for the im-
plementation of dual education (2023), which ensure the 
implementation and functioning of the dual education sys-
tem. The study analysed the Concept of training special-
ists in dual education, the peculiarities of its implementa-
tion, functioning and impact on several important sectors,  

graduates of basic education in Germany receive edu-
cation in the dual system. Most of them are employed at 
the companies where they studied. The prerequisite for 
the emergence of dual education was the need for voca-
tional training to meet the requirements of the constant-
ly changing labour market. In Ukraine, a pilot project on 
dual education lasted from 2015 to 2017 in vocational 
education institutions. The press service of the Minis-
try of Education and Science of Ukraine (MESU) reports 
that as of 1  January  2023, 27% of vocational and tech-
nical education institutions in Ukraine operate in dual 
mode, and 5% of students are trained in 117  professions 
(Trojan,  2023). Over a thousand enterprises were in-
volved in this system during the three years of piloting.

The Scientific and Methodological Centre for High-
er and Professional Higher Education has developed the 
“Concept for the Development of Dual Education” (Reg-
ulatory and legal support...,  2023), methodological rec-
ommendations and tools for the implementation of dual 
education. However, according to researchers of dual ed-
ucation in Germany, for more effective implementation of 
the dual education system and cooperation with employers, 
it is necessary to develop an updated legislative framework, 
educational programmes and modern professional stand-
ards, modernise vocational education institutions, change 
the approach to the training of higher education teachers 
and the approach to education in general (Rindfleisch & 
Maennig-Fortmann,  2020). This will allow for the transi-
tion from traditional to non-formal and informal learning, 
as they make it possible to best utilise the creative poten-
tial and abilities of students, and to acquire key profession-
al and social competencies. Among the foreign researchers 
on the relevance of dual learning are R. Ermawati (2019), 
H. Ertl (2020), and K. Hähn et al. (2019), who considered the 
introduction of practical education in basic, secondary and 
vocational education institutions, as well as various aspects 
of dual education in the training of automotive specialists.

As such, R.  Ermawati  (2019) investigated vocational 
training in the context of the Industrial Revolution and 
new professional skills in the automotive industry, in par-
ticular, the effectiveness of teaching and the features of 
practice-oriented learning. It is emphasised that practi-
cal experience in the workplace is essential for successful 
employment and further career development. Mastering 
new technologies in practice affects the quality of educa-
tion and the final product of industry. Therefore, the tra-
ditional model of education, where most of the material is 
theoretical, is less effective than the dual form. K. Hähn et 
al. (2019) explored dual education as a process of transition 
from study to employment and outlined 20 cases from var-
ious industries, including the automotive sector. The study 
noted that the successful implementation of dual educa-
tion has improved the employment rates of graduates. In 
addition, industrial production reduces the cost of human 
resources. The successful interaction of all parties involved 
in dual education affects the development of the economy 
of the region and the country. 
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including educational, economic, professional and indus-
trial; analysed the Methodological Recommendations and 
the Toolkit for the implementation of dual education. The 
author analysed the impact of the dual form of education 
on the modernisation of the content of education follow-
ing the modern content of professional and occupational 
activities, establishing partnerships and cooperation be-
tween higher education institutions (HEIs) and employers, 
improving the quality of training of qualified personnel, 
increasing motivation, etc. 

The study examined the criteria and factors that in-
fluence the successful cooperation between higher educa-
tion institutions and automotive enterprises: the distance 
between the educational institution and production, the 
availability of appropriate curricula and educational 
methods, material and technical resources, the availa-
bility and number of specialities in which dual education 
is provided, the percentage of enterprises involved and 
the results of their interaction with educational institu-
tions, the specifics of the educational process, etc. The 
advantages and disadvantages of the dual form of edu-
cation in comparison with the regular form are studied. 
The factors and reasons that affect the effectiveness of 
the implementation and functioning of the dual form of 
education (for educational institutions, employers and 

students), as well as the dynamics of dual education in 
Ukraine over the 4 years of the pilot project on the intro-
duction of dual education are analysed. The experience 
of implementing dual education in Ukraine and in such 
countries as Germany, Austria, Switzerland, China, and 
India was analysed. The study addressed the peculiari-
ties of implementing dual education in these countries, 
in particular, the methodology for developing educational 
programmes and disciplines, the practice of concluding 
trilateral agreements between participants in dual educa-
tion and its results, and the specifics of training automo-
tive industry specialists.

RESULTS
The development of key competencies of students is en-
visaged and justified in the NUS (New Ukrainian School), 
but this system has been implemented in Ukrainian edu-
cation for only 7 years. That is, higher education does not 
introduce these competencies in a cross-cutting way but 
based on the specification and speciality. Citing data from 
the MESU press service, I.  Shevchenko  (2019) noted that 
175 higher education institutions use the dual education 
system (as of 01.01.2023), of which only one-third train 
automotive specialists. The number of students studying 
under this system is only 5% of the total number (Fig. 1).

Thus, it is possible to state that despite the dual form 
of education existing in Ukraine, this area is still underde-
veloped in practice for several reasons. In particular, only 
a part of higher education institutions provides educa-
tional services in the field of Industrial Engineering, and 
even fewer of them – do in the field of Automation and 
Instrumentation. The Faculty of Mechanical Engineering 
and Transport at Kryvyi Rih National University is a case 
in point. It trains specialists in the following specialities: 
131 Applied Mechanics, 133 Industrial Engineering, 274 
Road Transport and 275 Transport Technologies. Gradu-
ates of this faculty are practising engineers who can work 
at enterprises, institutions and various holdings in Ukraine 
and Europe in the automotive industry. The automotive 
production facilities operating in Ukraine were consid-
ered: ZAZ (Zaporizhzhia Automobile Plant), PJSC Eurocar 
(Zakarpattia region), Bogdan Corporation (with facilities 
in Cherkasy, Lutsk, Kremenchuk and Chernihiv), KrASZ 
(Kremenchuk Automobile Assembly Plant), LAZ (Lviv Bus 

Institutions not 
involved in dual 

education
73%

Institutions 
involved in dual 

education
27%

Institutions not involved in dual education Institutions involved in dual education

Figure 1. Institutions involved in dual education
Source: compiled by the author based on Analytical report (2023)

Plant), BAZ (Boryspil Automobile Plant), KhAZ (Kharkiv 
Automobile Plant), TATRA-Yug LLC (Kamianske, Dnipro 
region). Kamianske, Dnipropetrovsk region), Murovokury-
lovetskyi Machine-Building Plant (Vinnytsia oblast), Stryi 
Auto (Stryi Bus Plant, Lviv oblast) (Members of the Associ-
ation of Automobile Manufacturers..., 2022). 

Calculating the distance between Kryvyi Rih National 
University and the nearest production facility shows that 
the distance to Kamianske (TATRA-Yug) is 129 kilometres, 
and to Kremenchuk (KrASZ and Bogdan) is 200 kilometres. 
The other enterprises are located within 300-1000  kilo-
metres. Therefore, cooperation of an educational institu-
tion under the dual education system is possible only with 
two or three production facilities, and even in this case, 
the distance between them significantly complicates the 
situation. Thus, the distance between the educational in-
stitution and the institution where the practical part of the 
training takes place is a significant obstacle to the success-
ful implementation of dual-form education. In addition, 
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according to the results of the survey, there is a need to 
develop and improve the methodological framework, cur-
ricula, and trained teachers in higher education and voca-
tional education institutions. According to the analytical 
report on the results of the implementation of dual edu-
cation (which lasted from 2019 to 2022), in 2023, a total 
of 197 students received dual education. Of these, only 21 
were in the automotive industry. At the Kryvyi Rih National 
University, mentioned above, only 3 students received du-
al-form education in the field of Industrial Engineering in 
2022-2023 (Analytical report..., 2023). Notably, during the 
duration of the project, the number of dual-form education 
students increased from 441 to 553 in 2023. For objective 
reasons, their number was reduced in 2022, but the situa-
tion changed during the year. 

The results of a survey of higher education institution 
representatives as part of the pilot project showed that 
some educational institutions still do not see the differ-
ence between full-time internships and dual enrolment, 
even though an information campaign has been conduct-
ed throughout the project (Analytical report...,  2023). 
All institutions that participated in the survey on the 
benefits of dual-mode noted that it is an effective and 
efficient system compared to the traditional form of ed-
ucation. There is an increasing need for qualified spe-
cialists in the automotive industry (in particular, due to 
the consequences of military operations in Ukraine), but 
partnerships with higher education institutions are still 
not regulated. Due to these and other objective reasons, 
the introduction of the dual form of education has sev-
eral difficulties. It is the organisation of the educational 
process, as it must be aligned with both the individual 
study plan and the requirements and conditions of the 
employer, i.e. an individual educational trajectory must 
be developed. This requires additional negotiations (in 
the absence of a signed agreement) with employers. The 
survey of higher education institutions (as part of the 
project) showed that they lack developed methodologi-
cal recommendations from the Ministry of Education and 
Science of Ukraine, of which at the time of the survey 
(2023) there were only recommendations for specialists 
in agricultural educational institutions.

One of the reasons that hinder the use of the dual form 
of education is low student motivation. The number of dual 
enrolments for bachelor’s degrees was 197 and for master’s 
degrees – 356 (as of 2022-2023). This situation is caused 
by an insufficient information campaign that would allow 
to widely highlight the benefits of the dual education sys-
tem for students while presenting the industries interest-
ed in as many specialists as possible. However, difficulties 
also arise on the part of employers, who sometimes view 
students as full-fledged employees, forgetting the need 
for them to acquire theoretical knowledge (according to 
the dual education formula, 30% theory to 70% practice). 
In addition, some enterprises wanted guarantees that the 
student would remain employed at the enterprise after 
graduation, although they cannot demand such obligations 

under the law (Analytical report..., 2023).
Among the problems are those caused by the full-scale 

invasion of Ukraine by Russia. Several companies were 
occupied or have ceased to exist altogether. On the oth-
er hand, there is a great need for qualified specialists who 
could provide high-quality automotive services, restoring 
vehicles for the needs of the Armed Forces of Ukraine. Due 
to the hostilities, some teachers and students changed 
their place of residence – they became internally or exter-
nally displaced persons, and some enterprises were relo-
cated to other regions, which also had a negative impact 
on the implementation of dual education. There is also no 
updated full list of enterprises that are ready to work in 
the dual education format. For the same reason (martial 
law), distance learning was introduced in most education-
al institutions, and therefore the dual education process 
was absent, as most specialities cannot perform work tasks 
remotely (except for IT specialities). 

According to the results of the analytical report of 
the pilot project for the implementation of dual educa-
tion (Analytical report...,  2023), the employer response 
is as follows: out of 178 industrial facilities that cooper-
ated with educational institutions, 128 trained only one 
student, and only 5% of enterprises trained more than 
10 students. The percentage of automotive professionals 
trained in dual education is low. Employers also noted 
that dual education is the most successful and effective 
form of training and are ready to continue to cooperate 
with educational institutions in this area. At the same 
time, they noted that they prioritise quality over quanti-
ty (hiring fewer students but with more efficiency), as this 
greatly increases the competitiveness of the institution 
and meets the real needs of the labour market. Among the 
top 10 companies implementing dual education is a ma-
chine-building company (Krasnyansky JV Agromash LLC). 
However, regarding cooperation with the Kryvyi Rih Na-
tional University, which trains automotive specialists and 
was taken as an example, it is not possible as the distance 
between them is more than 500 kilometres. 

As a result of the analysis of the Concept of training 
specialists in the dual form of education and methodologi-
cal recommendations for its implementation, conducted as 
part of this study, it can be stated that a significant num-
ber of enterprises are interested in cooperation with high-
er and vocational education institutions in the dual form 
(Regulatory and legal support...,  2023). First, this solves 
their main problem – the shortage of qualified personnel. 
This is due to both the popularisation of the dual education 
system and the understanding of its prospects for all par-
ties (student – educational institution – employer). During 
the implementation of the pilot project, the participating 
companies were convinced that the dual form of educa-
tion is the most profitable and effective: it meets all the 
basic requirements of the labour market and the company 
itself, allows for significant time and resource savings in 
training truly highly qualified specialists without spending 
money and time on their retraining and allows the student 
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events of 2022 that influenced the course of the pilot pro-
ject on the implementation of the dual education system, 
and according to the results of the analysis, the initiators 
of cooperation agreements on dual education were mostly 
educational institutions (54%), and equally (23% each) em-
ployers and students, respectively (Fig. 2).

According to the analytical report of the pilot project, 

to adapt to the production process much faster (as well as, 
to the team, which contributes to the development and 
improvement of communication between employees, the 
ability to work in a team, jointly solve complex problems, 
be proactive and responsible), to innovative technolo-
gies that are being introduced faster than the educational  
programme of the educational institution. Addressing the 

Educational institutions Employers Education applicants

Figure 2. Initiators of the agreement on dual enrolment
Source: compiled by the author based on Analytical report (2023)

in the first years of the dual form of education, mainly 
technical and engineering, and agricultural enterprises 
were invited to cooperate. However, in the following years, 
medical institutions, pre-school and school education in-
stitutions, representatives of medium and small business-
es, city councils and even military units employed the prac-
tice. This shows that the dual form of education is effective 
in all industries. To make it easier to use, the MESU has de-
veloped a Toolkit for implementing dual education, which 
provides step-by-step instructions for all participants (stu-
dents  – educational institutions  – employers) (Tools for 
implementing..., 2023).

Students who were also interviewed as part of the pilot 
project noted that dual education is not only a source of 
additional knowledge, but also a motivation to build a suc-
cessful career, and improve the quality of education (as the 
vast majority of respondents noted that offline learning is 
less productive than online learning), and an opportunity to 
receive financial rewards (including salaries from the com-
pany and certain types of bonuses and incentives). Among 
the reasons why students switched to dual education, the 
main one is financial, as well as gaining practical experi-
ence and the opportunity to have a job immediately after 
graduation. Competition in the labour market also con-
tributed to the transition to dual education, as it allowed 
students to gain practical experience in the workplace and 
had many more advantages in employment than ordinary 
graduates. Among the shortcomings identified during their 
studies, students mentioned a significant gap between the-
ory and practice, which they were able to overcome thanks 
to the dual form. In addition, with dual education, students 
were able to use their study time much more efficiently, as 
the distance learning mode, adopted by many institutions, 
allowed them to devote some of their time to practical 
training. When analysing their experience of dual educa-
tion, students say that it allows them to work in their field 
of study, while other students have to change their profile 

or retrain over time to meet the needs of the labour market. 
It is also noted that the outdated material and technical 
base of educational institutions do not contribute to bet-
ter learning, as the equipment and facilities of enterprises 
have long been more modern and more accessible for inno-
vation. Therefore, most respondents – students – believe 
that the dual form of education is much more effective, and 
promising and provides real practical experience. That is 
why 91% of students plan to stay working at the company 
where they received their practical education. 

During the first years of the dual education system, 
only a small proportion of students (less than 50%) planned 
to work at an enterprise after graduation, but after 2022 
the situation changed dramatically: two-thirds of students 
(74%) continued to work at the enterprise after graduation. 
Even though in some cases the company and the educa-
tional institution were in different cities, students planned 
to change their place of residence to continue cooperation 
with the company. This is also evidence that dual education 
is an effective means of addressing many issues in both ed-
ucation and the labour market. One of the biggest advan-
tages of dual education is the opportunity to gain practical 
experience with further improvement. For example, elec-
tric and hybrid cars were developed in European countries, 
while Ukrainian manufacturers do not produce these types 
of cars. There are many owners of cars with electric motors 
in Ukraine, therefore the demand for their maintenance is 
also high. Practice at automotive companies provides an 
experience that would be impossible in an academic the-
oretical setting. Accordingly, students emphasise the need 
to digitise the educational process, which will significantly 
improve the legal side (trilateral agreements), as well as the 
production and educational ones. 

The results of the analysis of the experience of intro-
ducing dual education in Ukraine and abroad (in countries 
such as Germany, Austria, and Switzerland) showed that 
the effective implementation of this system in the auto-
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zerland, the dual education system is successfully practised 
(Opushko, 2023; Kucher, 2023). Students not only acquire 
practical work skills but also complete course or diploma 
projects following employer requests. Such projects are 
paid for (and therefore the HEI has additional funds) and 
have an applied value, i.e., can be applied in practice. In 
Ukraine, dual education is implemented in several types: 
group and individual (e.g., Volodymyr Vynnychenko Cen-
tral State Pedagogical University). Group education is part 
of the educational programme and is included in the cur-
riculum. Individual education is formed following the ap-
plications of students themselves or requests from employ-
ers for a specific number of students. 

Given that the education sector is of particular impor-
tance among others (as it has to provide specialists for all 
other sectors, given the rapid changes in society), the in-
troduction of dual education is one of the most effective 
solutions for the successful development of the econo-
my and society as a whole. Compared to other countries, 
Ukrainian higher education institutions are at the stage 
of developing mechanisms of interaction and cooperation 
between educational institutions, employers and students 
(Dovgenko  et al.,  2021; Semenovska  et al.,  2023). Due to 
several objective reasons, the number of students study-
ing in dual forms decreased in Ukraine in 2022-2023 (Ana-
lytical report..., 2023). However, their number is gradually 
increasing. However, for the results of dual education to be 
truly high, this process needs to be continuous, as tech-
nologies are developing too fast, and the education sector 
must meet all the requirements of the labour market, con-
sidering innovative practices. 

Currently, there is no ongoing consultation and sup-
port of students’ projects by trade unions and enterprises in 
Ukraine, which negatively affects the organisation of train-
ing and the choice of future profession. According to the pi-
lot project report, only a small proportion of students said 
that mentors (supervisors) from the enterprise sufficiently 
advised on the production and educational process. In other 
cases, there was no consultation schedule, and contact be-
tween the mentor and the student or the HEI took place only 
when necessary. However, in some HEIs (Taras Shevchen-
ko National University of Kyiv, Kherson State Agrarian and 
Economic University), communication between represent-
atives of the institution and the enterprise was continuous.

The introduction of the dual education system in the 
world was associated mainly with technical specialities, 
but its use is also appropriate in other industries. As for the 
automotive industry, it is a dual form of education that can 
provide it with highly qualified specialists. A survey of rep-
resentatives of 164 companies as part of the pilot project 
showed a high interest of employers in cooperation with 
higher education institutions in the dual form of educa-
tion, as it can effectively address the problem of staff short-
ages and ensure the quality implementation and develop-
ment of innovations at the enterprise. The main advantage  
of the dual education system is that the company itself, in 
cooperation with the educational institution, can decide 

motive industry reduced the shortage of personnel, led to 
the improvement of the dual education programme in the 
automotive industry, and influenced the employment of 
students. As a result, changes in the overall state of the na-
tional economy were recorded. Thus, China’s experience 
shows that learning is highly effective when theoretical 
knowledge is combined with practical experience during 
the educational process. In this case, the outcome of the 
educational process (future specialists) correlates with 
the labour market and the needs of producers (employers). 
Since some German automotive companies have produc-
tion sites in China, Chinese educational institutions have 
been implementing the experience of German vocational 
training to train highly qualified automotive specialists. 
Thus, the advantages and disadvantages of both training 
systems were identified and the most successful educa-
tional practices for the implementation of dual education 
were combined. Chinese strategy of higher technical edu-
cation maximised practical experience while studying at 
an educational institution.

Improving competencies in the development of profes-
sional qualifications is part of the educational experience 
in India. When training automotive professionals, much 
attention is paid to the development and improvement of 
specific practical competencies. The peculiarities of the re-
gion (Southeast Asia) caused the need to improve the la-
bour market, raise living standards, and create a successful 
career. Therefore, improving the quality of vocational edu-
cation and key competencies of automotive professionals is 
a priority for higher and vocational education institutions. 
Ukrainian experience in implementing dual education is 
less than a decade old, while in other countries, it dates to 
a hundred years. For instance, in Germany, where the foun-
dations of dual education were laid in the late nineteenth 
and early twentieth centuries. The success of the training, 
in which 30% is theory and 70% is practice, has led to the 
spread of this experience to other countries. J.  Li  (2019) 
compares the experience of China and Germany in imple-
menting dual education, emphasising its high efficiency. 
The strong development of technology in both countries has 
led to changes in the education sector, and dual education 
can meet the needs of industry for qualified specialists who 
already have experience in production. In Ukraine, the func-
tioning of dual education is not as widespread as in other 
countries, and this is due to the peculiarities of the econom-
ic, educational and legislative spheres. However, despite 
the rather short period of implementation of dual educa-
tion, certain results are notable (Analytical report..., 2023).

Comparing the experience of implementing dual edu-
cation in Ukraine and European countries, Y. Dovgenko et 
al.  (2021) noted that Ukrainian higher education institu-
tions are just starting to work in this direction, as previ-
ously practical training of students was only possible in 
vocational education institutions. University students ac-
quired only theoretical knowledge, and after employment, 
they had to spend time acquiring skills at work, which in 
turn affected their competitiveness. In Austria and Swit-
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what knowledge and skills will be acquired during the learn-
ing and practical application process. In this way, employers 
can choose specialists with a specific profile that meets the 
requirements of production: this reduces recruitment costs 
and reduces the risk of getting an unqualified employee.

According to the Regulation on dual education, this 
form of education can significantly reduce the shortage of 
personnel caused by the demographic situation, as it ena-
bles students to consider themselves a full member of so-
ciety (receiving monetary rewards in the form of bonuses 
or salaries, contribution to the development of production, 
etc.) (Regulatory and legal support…, 2023). According to 
the results of a survey of dual education students, they are 
also interested in this form of education, as it provides an 
opportunity to study with further career development at 
the enterprise, receive money, highly qualified work, pro-
motion, etc. During the two years of the pilot project (2021-
2022 and 2022-2023), all dual-enrolled students (35 and 
27 people, respectively) signed a trilateral agreement and 
continued their studies in cooperation with enterprises. In 
addition, all surveyed students signed an employment con-
tract with an enterprise and held relevant positions (145 
positions in 2023). 96% of respondents (261 students) said 
that the dual form of education is the most effective and 
promising (Analytical report..., 2023). 

The largest number of students in dual education 
are in technical specialities (locksmiths, multi-discipli-
nary engineers, etc.). The transport system is particular-
ly in need of specialists who already have practical skills 
in production. Therefore, the automotive industry has a 
high need to cooperate with higher education institutions 
to implement dual education, as the final product and la-
bour productivity depends on both the level of theoreti-
cal training and the ability to apply it directly during the 
production process. The intensive development of tech-
nologies and innovations and their implementation in 
production in the automotive industry require specialists 
who can quickly adapt to production processes. The dual 
system is, in fact, a continuous education: from acquiring 
theoretical knowledge to applying, it in practice through-
out the entire training and after employment. 

According to a survey of students in the pilot project, 
the most difficult part was combining simultaneous study 
in two places: HEI and on-the-job training. To some extent, 
this is due to the lack of a well-established mechanism of 
interaction between the educational institution and the 
enterprise. However, most respondents (96%) are satis-
fied with the results of their dual education, and all stu-
dents plan not only to continue their studies in this form 
but also to cooperate with the company in the future with 
the prospect of career growth. Germany’s experience in 
implementing dual education shows that this system has 
resulted in the lowest youth unemployment rate in Europe 
(2017) (Rindfleisch & Maennig-Fortmann,  2020). Howev-
er, Ukraine is still in the process of transitioning to a dual 
system of education in vocational and higher education 
institutions, as it is difficult for HEIs to quickly reorient 

themselves to meet the needs of employers. 
Summing up all the above, the study established that all 

parties involved in the dual education system consider it an 
effective tool for solving several issues. With the develop-
ment and digitalisation of production processes, the auto-
motive industry needs even more specialists with practical 
experience in production. The constant changes and inno-
vations in this industry mean that the curricula of higher 
and vocational education institutions must be adapted to 
these changes. However, with all the shortcomings and dif-
ficulties faced by the project participants, the dual form of 
education has significant advantages over other forms (in-
ternships, training, work placements, etc.). If several legal, 
regulatory, and methodological issues are resolved, this 
form of education can become a leading one in the field 
of education and can overcome the imbalance between the 
demands and needs of the labour market and available spe-
cialists. Thus, according to the Concept of training special-
ists in the dual form of education, the effective implemen-
tation of this system will help to solve several important 
educational, economic, professional and industrial issues. 
These include modernising the content of education fol-
lowing the modern content of professional and occupa-
tional activities, establishing partnerships and cooperation 
between HEIs and employers, improving the quality of 
training of qualified personnel, increasing motivation, etc.

DISCUSSION
The study demonstrated that dual education is a very ef-
fective model for training automotive specialists. Students 
studying in a dual programme acquire competencies that 
meet the real needs of employers. But the biggest advan-
tage is that they gain work experience directly in produc-
tion. This greatly enhances their competitiveness in the 
labour market and significantly increases their chances of 
finding a job. The results of this study correlate with the 
relevant results of studies conducted both in Ukraine and in 
foreign countries. H. Ertl & B. Hemkes (2019) analysed the 
German experience in implementing dual education, em-
phasising that it is the dual form of education that is most 
effective. Vocational education in Germany is an important 
factor in the transition from education to career. However, 
there is competition between educational institutions that 
provide only academic knowledge and vocational educa-
tion and training institutions that operate in a dual form. 
However, the latter have a significant advantage, as they 
provide many more opportunities for further employment. 
Similarly, in Ukraine, most students and employers empha-
sise that dual education is the most effective among others. 

T. Maier & S. Steeg  (2019) investigated the competi-
tiveness of dual degree students among others who re-
ceived only academic knowledge. A survey conducted 
among employers determined that positive practical ex-
perience gained through dual education is much more 
effective in increasing the chances of getting a job. Since 
the automotive industry is one of the fastest growing  
(in particular, the transition to new fuels requires a fun-
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study demonstrated that despite the existence of numer-
ous theoretical works and research papers on dual educa-
tion, there are still no developed curricula, methodological 
support, or forms and methods of interaction between ed-
ucational institutions and manufacturing enterprises. This 
affects the quality of specialists who are employed after re-
ceiving higher or vocational education.

This study focused on cooperation between the edu-
cation and production sectors. The results showed that 
in Ukraine there are almost no or only declarative pro-
grammes for the effective functioning of dual education. 
The same is stated in a study by M. Baitullah & W. Wagi-
ran (2019), which analysed cooperation between higher ed-
ucation institutions and the labour market. The researcher 
highlighted the strategy of educational institutions in the 
field of vocational education, namely the procedures, forms 
and assessment of learning outcomes for further coopera-
tion with industry. The study covered the administration of 
the educational institution, representatives of the employ-
ment service and heads of the HR department of the enter-
prise that cooperated with the educational institution. As 
a result of the interviews, the researchers concluded that 
the cooperation of the educational institution in this area 
began with a visit to the production site identification of 
needs, and analysis of the proposals that the institution 
could provide following the training profile and potential. 
In addition, the role of the teacher in the training of spe-
cialists was noted. In particular, the cooperation between 
the two parties took the form of training designed to im-
prove the skills of students in technology and science; syn-
chronisation and adaptation of curricula to meet the needs 
of industry; internships as an effective method of learning 
theoretical knowledge and the same time a means of feed-
back from industry representatives; tests and certification 
work; production fairs, etc. This study concluded that ef-
fective and timely cooperation between educational in-
stitutions (vocational and higher education) offering dual 
education and manufacturing enterprises has a significant 
impact on the development of the industry (in particular, 
the automotive industry) and the high competitiveness of 
both the students and the manufacturing facility. 

The issue of introducing dual education applies not 
only to vocational schools but also to higher education 
institutions. For instance, N.  Tastanbekova  et al.  (2021) 
addressed the aspects of using the dual form of education 
in higher education institutions. The study noted that this 
form of education raises students’ awareness of the spe-
cifics of professional activity. The author addressed the 
specific competencies of the student at different levels: 
from educational programmes to the production process. 
The study analysed the competence aspect of implement-
ing dual education, namely, from participation in scientif-
ic and practical conferences (where the academic compo-
nent is implemented) to solving specific production tasks 
(where the practical component is revealed). According to 
the author, the use of dual education in higher education 
institutions also affects the psychological aspect of em-

damentally new engine structure and other mechanisms), 
education must be adapted and modernised to meet the 
needs and demands of the industry.

One of the objectives of the study was to determine 
the role of higher and vocational education institutions in 
training automotive industry specialists. This was also em-
phasised by H. Lund & A. Karlsen (2020) that skilled work-
ers capable of implementing innovative technologies are of 
great importance in manufacturing industries. Their study 
substantiates the concept of interaction between industry 
and vocational education and training institutions. The 
analysis conducted by the researchers in two Norwegian 
production regions showed that the introduction of inno-
vative educational programmes (dual form) in vocational 
education and training institutions, adapted to both mod-
ern and future production, significantly affects the compet-
itiveness of manufacturers. The researchers emphasise the 
empirical component of the study, which demonstrates the 
theoretical concept of education modernisation, and em-
phasise the key role of qualified specialists in the effective 
implementation of the latest technologies in production. 
Ukrainian employers emphasise the important role of HEIs 
and vocational education in training specialists in the dual 
form, but the short time of dual education in Ukraine does 
not cause high employment results for students in this form.

In a monograph by S. Krone et al.  (2019), the success 
of students who studied in dual mode compared to other 
entrants was empirically investigated. The researchers an-
alysed several components, including subsequent employ-
ment, students’ competitiveness in job search, impact on 
salaries, etc. The study covered one year and identified the 
reasons why dual education students have an advantage in 
career development compared to regular graduates. These 
include high-quality intensive training, flexibility of forms 
and methods of education, and support of such students by 
training companies interested in the formation and devel-
opment of highly qualified specialists. The constant coop-
eration of employers, and their support of the educational 
institution at all stages of education, has contributed to the 
fact that both parties (the institution and the company) 
have benefited from the advantages. Such close interaction 
has a positive impact on the development of the region’s 
economy and the country, which in turn affects the quality 
of life, social development, etc. According to scientists, the 
dual form of education itself contains transitional models 
and structures that help modernise the education system. 
In Ukraine, it is still difficult to talk about the development 
of the regional economy, which is influenced by the intro-
duction of dual education, because the number of students 
studying in this form is quite small.

Similarly, the automotive industry in Ukraine is devel-
oping rapidly. Accordingly, there is a need for numerous 
specialists who can quickly navigate changes and ensure 
the process of creating and maintaining cars. However, only 
a small number of higher education institutions are ready 
to provide employers with highly qualified specialists with 
practical skills in the workplace for several reasons. The 
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ployment, as this model of education increases the level 
of motivation during study and employment, adaptation 
to the work process and mutual trust.

The results of this study coincide with the results of a 
study conducted by T. Viola (2020), which analysed inno-
vative teaching methods (including dual education) in the 
automotive industry. The surveys showed a rather ambigu-
ous attitude of students toward the dual form of education: 
some considered it too burdensome. However, employers, 
on the contrary, were interested in employees who already 
had practical experience when applying for a job. The study 
notes that the dual form can be combined with other inno-
vative forms, such as cooperative learning and internships. 
An analysis of cooperation with employers in the automo-
tive industry showed that they need qualified specialists 
capable of rapid adaptation, as this industry is one of the 
fastest growing and most innovative. Vocational and high-
er education institutions are usually limited to conducting 
laboratory classes that are detached from the realities of 
production. In other words, manufacturers want a well-es-
tablished system of cooperation with educational institu-
tions, because the efficiency and quality of production is 
directly proportional to the quality of employees’ educa-
tion. Therefore, according to the respondents (automotive 
employers), the main problem was the lack of awareness of 
students of production requirements. The low level of prac-
tical problem-solving in the workplace could not be com-
pensated for by a high level of theoretical knowledge. To 
overcome this problem, the company had to spend a lot of 
time, which in turn affected the overall production rate and 
volume. Therefore, effective cooperation between educa-
tional institutions and enterprises should be aimed at over-
coming these problems. This study also showed a mismatch 
between employers’ needs for highly qualified specialists 
and the ability of higher education institutions to provide 
such specialists. This is due to the lack of a well-estab-
lished procedure for students to gain practical experience 
within the dual form of education. In addition, there are 
other factors, such as the distance between the educational 
institution and the enterprise, non-adapted curricula, etc.

The study examined the benefits of a dual education 
system for training automotive professionals. The rapid 
development of technology and the automotive industry 
has led to a shortage of personnel with certain competen-
cies. The possibilities of dual education have a high poten-
tial for their training, although the dual education system 
is only beginning to be implemented in Ukraine. This is 
also highlighted by N.  Tkachenko & A.  Hrytsenko  (2023) 
emphasising that the main essence of the dual education 
system is the distribution of educational and practical 
tasks between the educational institution, enterprise and 
the state (labour market). According to the researcher, the 
benefits of dual education are provided to all participants: 
students, employers, and the state. However, as for the 
automotive industry, there are certain difficulties. Among 
them are objective reasons: unemployment, which is only 
growing in the context of a full-scale war, the prevalence 

of theory over the practice in educational institutions due 
to the peculiarities of educational programmes, and most 
importantly, the imbalance between the demand for jobs 
and the availability of graduates of certain professions (in 
particular, over the past decade, the number of applicants 
for IT professions, economics and the law has increased, 
but technical and engineering specialities are still in de-
mand in the labour market). According to N.  Tkachenko 
& A.  Hrytsenko  (2023), transport companies are now in 
need of specialists with modern competencies due to the 
increased demand of society for transport services, which 
has changed significantly. This includes the digitalisation 
of infrastructure (mobile applications, management, etc.), 
automation of various processes (from production to man-
agement), as well as the transition to robotic production, 
the introduction of autopilot systems, etc. Therefore, the 
professional development of students studying in the dual 
form takes place with the constant support of managers who 
are directly aware of all production processes and can teach 
them how to act in specific situations and on real equip-
ment, not in the laboratory of an educational institution.

The same aspects mentioned above are also empha-
sised by M. Pikula (2023) and O. Kravchenko et al. (2020). 
Scientists emphasise that the introduction of dual educa-
tion is a very effective means of training future automotive 
professionals. However, they note that in the 2021-2022 
academic year, only 7 students studied in the dual form of 
education at the National University of Water and Envi-
ronmental Engineering (Rivne). As mentioned above, the 
percentage of HEIs that offer dual education is quite small. 
Meanwhile, the automotive industry is in the greatest need 
of such specialists, as not only the design of motor vehicles 
but also maintenance and technical equipment are con-
stantly evolving and being updated. Computerised diagnos-
tics and programmes for managing production and man-
agement processes are becoming increasingly developed.

H. Lund & A. Karlsen (2021) noted that vocational ed-
ucation and training institutions play an important role in 
regional economic systems. Qualified specialists influence 
the introduction and development of innovative technol-
ogies in production. The same conclusions can be drawn 
from the results of this study. K. Grupp & C. Hindley (2021) 
discussed the advantages of dual education (practical 
training) over traditional forms. In particular, the study 
emphasises the effectiveness of learning, in which the 
practical application of knowledge prevails over theoretical 
knowledge. The study was based on a survey and interviews 
with students who had completed their bachelor’s degree. 
The survey results showed the high efficiency of dual and 
hybrid forms of education. A survey of students in Ukrain-
ian higher education institutions had similar results. 

 The results of the study by N. Jalinus (2021) demon-
strated that blended and integrated learning, which in-
cludes innovative approaches, increases the level of cre-
ativity, and flexibility of thinking and develops the key 
competencies necessary for a modern graduate to be 
successful in employment. This study has shown that em-
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ployer surveys on the implementation of dual education 
in Ukraine also show that dual education graduates are 
more successful in their future careers. R.  Kurniawan  et 
al.  (2021) and H.  Maksum  et al.  (2024) noted that the 
professional quality of automotive specialists trained ac-
cording to traditional models is not perfect. This results 
in a low level of employment of automotive workers. It is 
emphasised that it is practice-oriented training that can 
meet the requirements of employers for future graduates, 
including experience in the use of innovative technolo-
gies, practical skills in high-tech equipment, etc.

The peculiarities of the implementation of dual edu-
cation were discussed by S. Suyitno (2022) and J. Witte & 
C.  Felser  (2019) in an analysis of experimental learning, 
during which students conduct research in practice: at au-
tomotive manufacturing enterprises, thus improving the 
theoretical knowledge gained in the educational institu-
tion. The practical application of knowledge was also dis-
cussed by B. Sudarsono (2020), emphasising the need for 
industrial practice in the training of automotive special-
ists. The study noted that this is how the necessary com-
petencies and skills of a highly skilled worker are formed. 
J.  Siswanto  (2019) and M.  Hernández-de-Menéndez  et 
al.  (2019) also addressed the topic, analysing the best 
practices of active learning and methods of implementing 
dual education experience. M. Nurtanto et al.  (2020) and 
V. Poschauko & E. Kreuzer (2024) highlighted the need to 
improve the competencies of automotive professionals, 
including throughout their lives.

The digital and technological transformation of work-
ing conditions leads to the formation of specific competen-
cies of students – future professionals – which are difficult 
to develop based on theoretical knowledge alone. Scien-
tists emphasise the importance of dual and continuous ed-
ucation for workers in technical industries, including the 
automotive sector. The results of this study also indicate 
that dual education is the most effective form of education 
for automotive professionals. Thus, dual education is ben-
eficial for improving the quality of education and further 
employment of graduates. However, its implementation 
requires support from the state, employers and education-
al institutions. The introduction and effective functioning 
of dual education can help Ukraine address the shortage 
of qualified specialists and increase the competitiveness of 
the Ukrainian economy in the global market.

CONCLUSIONS
Dual education, which is just beginning to be implemented 
and developed in Ukraine, is an effective means of training 
highly qualified automotive professionals. The ability to 

apply the theoretical knowledge gained at an education-
al institution without interrupting studies is a significant 
advantage of this system compared to others. According to 
surveys of the pilot project participants, the effectiveness 
of the dual form of education is confirmed by all three par-
ties: students, employers (business representatives), and 
higher and vocational education institutions. The grow-
ing demand for highly specialised professionals has led to 
qualitative changes in the education system, such as the 
introduction of dual education. The study determined that 
in Ukraine, only a fraction of enterprises cooperate with 
educational institutions to implement dual education, and 
the percentage of students enrolled in this form is also low. 
However, despite the difficulties faced by the participants 
in the pilot project, it can be concluded that dual education 
is a promising area in education. This is also evidenced by 
the growing trend in the number of participants (students 
and businesses) in dual education. However, there are still 
many aspects that need to be explored to make the results 
of dual education more effective. These include the devel-
opment of teaching and learning materials, financial and 
legal support from the state, systematic analysis of the 
quality of education, work with government officials and 
trade unions, development of a systematic approach to the 
implementation of dual education, work in secondary edu-
cation institutions (career guidance), creation of a database 
of vacancies and enterprises operating in dual form, etc.

The study had certain limitations: the inaccessibility 
of some data due to martial law, limited opportunities to 
communicate with students and representatives of enter-
prises, insufficient development of study programmes (in-
cluding individual educational trajectories – according to 
the survey of HEIs), lack of a feedback procedure between 
all participating parties, etc. With comprehensive support 
from the state, the Ministry of Education and Science of 
Ukraine, and employers for the implementation of the dual 
education system, the above problems can be eliminated. 
Prospects for further research may include improving the 
educational and methodological support of higher educa-
tion institutions, qualitative changes in educational pro-
grammes in line with innovative changes in society, devel-
opment of a regulatory framework and recommendations 
for the implementation of dual education.
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Ефективність дуальної освіти у підготовці
кваліфікованих фахівців в автомобільній галузі
Анотація. Метою дослідження було визначення ефективності функціонування дуального навчання для 
підготовки фахівців автомобільної галузі. Дуальна освіта поєднує теоретичну підготовку в навчальному закладі 
з практичною роботою на підприємстві у співвідношенні 30-40 % до 60-70 %. Така система навчання стає все 
більш популярною моделлю освіти. Найбільше цього потребують галузі, де потрібні висококваліфіковані 
кадри. Автомобільна промисловість  – один із секторів, де навчання за дуальною системою відіграє значну 
роль у підготовці фахівців, які відповідають сучасним потребам ринку праці. Проведене дослідження охопило 
такі ключові аспекти, як аналіз теоретичних засад дуальної освіти (вивчення моделей та переваг цієї системи 
навчання); оцінка стану дуальної освіти в автомобільній галузі України; вплив дуальної освіти на підготовку 
фахівців. Дослідження показало, що дуальна освіта може бути дієвим методом підготовки кваліфікованих 
фахівців, у тому числі й для автомобільної промисловості. Випускники, що навчалися за системою дуальної освіти, 
володіють кращими практичними навичками, мають вищий рівень зайнятості та заробітну плату порівняно з 
випускниками традиційних програм. Дослідження також визначило ряд факторів, що сприяють ефективності 
впровадження дуальної освіти. Зокрема це співпраця між навчальними закладами та підприємствами. Вона 
гарантує, що програми дуальної освіти відповідають актуальним потребам і запитам ринку праці, є гнучкими 
й адаптованими під зміни виробничих умов. Якісно організована наставницька практика на підприємстві 
забезпечує випускників необхідними навичками та знаннями. Як правило, учасники програм дуальної освіти 
більш мотивовані, мають чітке уявлення про свою майбутню професію та кар’єру, вони можуть обрати або змінити 
спеціалізацію протягом практичної роботи на виробництві. Результати дослідження можуть бути використані 
при формуванні освітніх програм, удосконаленні навчально-методичного забезпечення закладів вищої освіти, 
розробці педагогічних моделей підготовки фахівців автомобільної галузі
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