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Abstract. High-quality engineering education is a key driver of technological leadership and economic 
development in leading countries worldwide, including China. The study analysed contemporary 
approaches to the innovative development of engineering education, addressing adaptation to the 
challenges of the new economy. The dual education initiative, which integrates theoretical learning 
with practical experience, was emphasised. This approach aims to train highly qualified engineers 
capable of meeting the demands of innovative development and implementing groundbreaking 
solutions. The study aimed to identify the pedagogical conditions and specific features of training 
future engineers in China’s vocational education institutions. Methods of analysis, synthesis, and 
generalisation were employed to systematise the findings. The study highlighted key issues in 
professional training, including passive learning processes, limited opportunities for intercultural 
communication, and insufficient integration of project-based learning. The role of collaboration with 
enterprises in development of practical skills among students was emphasised. The study identified 
essential pedagogical conditions that contribute to effective training of engineering personnel: the 
use of modular learning, the implementation of information and communication technologies, a 
focus on independent learning, and the expansion of practical training opportunities. The prospects 
for an interdisciplinary approach in curricula were discussed, emphasising its role in fostering 
creative and critical thinking. The study demonstrated that engaging international partners in the 
educational process can significantly enhance education quality. The practical significance of the 
study is determined by underlining of ways to improve the training of engineers in vocational colleges. 
The findings can be utilised to develop educational programs that integrate theory with practice, 
enhancing the competitiveness of graduates in the international labour market
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Introduction
Engineering potential forms the foundation of 
economic success and technological leadership 
in the modern world. China demonstrates a stra-
tegic approach to developing vocational educa-
tion, particularly in engineering training, which 
underpins its leading role in the global economy. 
However, the country’s educational system faces 
significant challenges, including a passive ap-
proach to learning, insufficient implementation 
of active methodologies such as project-based 
learning, and limited opportunities for intercul-
tural communication. These issues hinder the 
development of critical and innovative thinking, 
which are essential for modern engineers (Liu et 
al. , 2023). In the context of the identified prob-
lems, it is necessary to supplement them with 
such problems as the lack of legislative regula-
tion of the rights and obligations of enterprises 
and colleges in the process of training future en-
gineers and the low level of the image of voca-
tional and technical education.

T.  Hao & M.  Pilz  (2021) noted the positive  
impact of international educational exchanges 
and collaboration with enterprises in enhancing 
students’ practical skills and intercultural com-
petence. The authors explored the international 
cooperation of Chinese technical colleges with 
colleges and enterprises in other countries. Their 
proposed international exchange plan includes 
both the “import” and “export” of resources. The 
authors emphasise that vocational colleges 
should integrate advanced educational resourc-
es, high-level engineering knowledge borrowed 
from foreign vocational colleges, actively or-
ganise student participation in international ex-
changes and overseas internships, and support 
Sino-foreign cooperative projects related to en-
gineering education.

A study by F.  Wang  (2020) underscores the 
need to reform curricula by incorporating prob-
lem-oriented and experimental methods. The 
author suggests that vocational colleges should 
review their educational methodologies, up-
date course content, and focus on implementing  

problem-based, project-based, case-based, and 
research-oriented teaching methods. In addition 
to fundamental technical knowledge and skills, 
interdisciplinary knowledge should be empha-
sised. Moreover, interaction between instructors 
and students should be further promoted and 
evaluation methods should be reformed to en-
sure a student-centred engineering education 
model. The author considers the above recom-
mendations for expanding cooperation between 
enterprises and colleges, introducing innovative 
methods and learning tools to be the main issues 
on which both participants in the educational 
process and the government, business circles, and 
scientists should focus their attention.

According to M. Barak et al.  (2024), integra-
tion of natural sciences and mathematics into the 
methodology of practical tasks should be a core 
principle of engineering education. Therefore, 
engineering students should acquire knowledge 
both passively and actively to solve real-world 
practical problems in the future. Additionally, 
R. Neves et al. (2021) emphasised that engineer-
ing education and active learning are intrinsical-
ly linked. Furthermore, the U.S. National Science 
Foundation highlighted that engineering edu-
cation should encourage close interaction with 
industry and incorporate project-based learning 
(PBL) pedagogies (Liu et al., 2023). Actively acqui-
sition of knowledge will contribute to profession-
al development, but the use of natural sciences in 
methodology as a main principle is an exaggera-
tion. In terms of collaboration between vocational 
colleges and enterprises, H. Guo & M. Pilz (2020) 
advocated for providing on-site practical oppor-
tunities for students, suggesting “approximately a 
year of training in a corporate environment”. Dur-
ing the implementation of training programs, en-
terprises assign engineers as instructors to over-
see student participation in research projects. 
Companies collaborating with vocational colleges 
are expected to engage in the talent training pro-
cess and establish joint mechanisms that encom-
pass curriculum design, shared objectives, course 
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content, implementation procedures, and qual-
ity assessment systems (Fedoreiko  et al.,  2022).

A review of relevant studies revealed that the 
development of professional skills among future 
specialists in engineering fields at vocational 
colleges in China remains insufficiently explored. 
Existing research often focuses on the cultural 
and national characteristics of China’s vocational 
education system, narrowing other educational 
contexts, including the technical aspects of Chi-
nese vocational education. Analysis of current 
teaching methodologies in vocational colleges 
and the lack of practical frameworks has made 
it difficult for researchers to identify best prac-
tices for training future engineers under the dual 
education system. The study aimed to identify 
pedagogical conditions that enhance the quality 
of training future engineers in China’s vocational 
education institutions. The main objectives were 
to analyse key issues in contemporary engineer-
ing education, examine existing approaches to 
addressing these challenges, and develop recom-
mendations for improving educational programs. 
The scientific novelty of this work lies in identify-
ing practical mechanisms for implementing dual 
education, which ensures an effective combina-
tion of theory and practice. The study’s findings 
were aimed at improving curricula through the 
integration of innovative pedagogical methods, 
including modular and interdisciplinary learning, 
as well as fostering collaboration between col-
leges and enterprises.

Materials and Methods
To achieve the objectives of this study, several 
sequential stages were carried out to examine 
the challenges and specific features of training 
engineering personnel in Chinese vocational 
education institutions. The applied methods al-
lowed for obtaining new scientific results aimed 
at improving the educational process. The first 
stage involved a theoretical analysis of scientif-
ic literature and regulatory documents related 
to engineering education in China. In the pro-
cess of research, scientific publications on the  

development of engineering education in China, 
the introduction of dual education and the for-
mation of pedagogical conditions for the devel-
opment of engineering talents, were investigated, 
namely: Journal of Vocational Education & Train-
ing, Prospects and Challenges, Journal of Philos-
ophy of Education, Journal of Education & Work, 
Research in Comparative & International Educa-
tion, Advances in Social Science, Education and 
Humanities Research. An analysis of regulatory 
documents regulating the development of voca-
tional technical education in China was conduct-
ed. Methods of analysis and synthesis were used 
to systematise information on existing pedagog-
ical approaches, key challenges, and prospects 
for the development of dual education. Particu-
lar attention was devoted to innovative teaching 
methods, such as project-based learning, modular 
approaches, and the integration of interdisci-
plinary courses. Also were used the interpreta-
tive-analytical method for conceptual analysis of 
scientific literature; content analysis of regulatory 
documentation to determine the main directions 
of engineering education in China; methods of 
theoretical generalisation to formulate general-
ised conclusions and substantiate practical rec-
ommendations.

The second stage included a comparative 
analysis of educational practices, particularly 
internships for students in cooperation with en-
terprises and the implementation of research 
projects. This involved examining models of 
collaboration between vocational colleges and 
enterprises, including the creation of corporate 
clubs and innovation research centres. This stage 
made it possible to identify effective practices 
that contribute to developing students’ profes-
sional competencies. The third stage evaluated 
the implementation of active learning methodol-
ogies. The use of problem-oriented and modular 
approaches in curricula was analysed. Methods of 
modelling and forecasting were employed to de-
velop recommendations for adapting these meth-
odologies to the contemporary requirements of 
engineering education: improving legislative 
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regulation of interaction between enterprises 
and colleges, completing the institutional reform 
of vocational education, expanding international 
cooperation, and others.

Results and Discussion
Directions for the development 
of engineering talent in China
Engineering talent fuels a wide range of sectors, 
from traditional manufacturing to cutting-edge 
technologies. Its development has led to the 
rapid expansion of China’s high-tech industries 
and its subsequent dominance in manufactur-
ing and infrastructure. According to X.  Liu  et 
al.  (2023), key strategic sectors reliant on engi-
neering talent in China are:

1. Manufacturing: China stands as the world’s 
largest manufacturing hub, accounting for over 
28.7% of global output in 2023. This achievement 
would have been impossible without the signif-
icant number of engineers specialising in me-
chanical, electrical, and industrial design.

2. Infrastructure development: Chinese engi-
neers are responsible for some of the world’s most 
ambitious infrastructure projects, including the 

Belt and Road Initiative (BRI, 2023), which spans 
multiple continents and involves complex con-
struction, mechanical, and civil engineering efforts.

3. Telecommunications and electronics: Chi-
na’s leadership in 5G technology (through compa-
nies such as Huawei and ZTE) and its production 
of more than 50% of the world’s electronics un-
derscore its dominance in electrical and electron-
ic engineering.

4. Artificial Intelligence (AI) and IT: China is 
heavily investing in artificial intelligence, foster-
ing both research and practical applications. This 
effort is bolstered by a large number of expert en-
gineers specialising in areas such as data science, 
machine learning, and robotics.

5. Renewable energy and sustainability: Chi-
na’s engineers are at the forefront of renewable 
energy technologies, particularly in solar, wind, 
and energy storage. Their expertise is essential to 
the country’s plan to reach carbon neutrality by 
2060, rendering the engineers as key players in 
achieving that goal.

The distribution of engineers across various 
sectors is essential for understanding the breadth 
of China’s capabilities (Fig. 1).

Figure 1. Distribution of engineers by sector in China, 2023
Source: compiled by the author based on data provided by X. Liu et al. (2023)
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A crucial pillar of China’s engineering prow-
ess lies in its higher education system, which 
annually produces a vast number of engineering 
graduates. However, an equally important yet of-
ten overlooked aspect is professional training. 
Over the past decade, China has produced ap-
proximately 1.4-1.5  million engineering gradu-
ates annually, accounting for nearly one-third of 
the global total. This reflects China’s strategic fo-
cus on STEM education to ensure a steady supply 
of talent (Liu et al., 2023). Engineers operate in ar-
eas of high responsibility, making it imperative to 
shift the emphasis in the polytechnic education 
system from merely obtaining qualifications to 
fostering professionalism. This is critical to ensur-
ing the quality and reliability of technical tasks. 
Based on the professional engineer program as 
a comprehensive tool for detailing the require-
ments for the professional and personal qualities 

of specialists, a nomenclature of interdisciplinary 
knowledge, skills, and abilities is determined. This 
serves as the foundation for successfully perform-
ing tasks within a functional-labour complex, in-
corporating managerial, organisational, and tech-
nical components.

Pedagogical conditions for training 
future engineers in vocational schools in China
One of the essential pedagogical conditions for 
developing communicative competence in future 
engineers is the application of a learner-centred 
approach in education. This approach focuses on 
fostering dialogic interaction in learning and a 
dualistic approach to the form of the education-
al process. According to S. Wei  et al.  (2022), the 
preparation of future specialists in engineering 
professions requires specific pedagogical condi-
tions. Table 1 presents several key aspects:

Pedagogical conditions Meaning

Modular learning structure dividing the educational process into modules helps students better 
assimilate material and apply their knowledge in practice

Information and communication 
environment

creating an environment rich in modern information and communication 
technologies within professional colleges enhances effective learning

Independent learning emphasising the development of skills for independent learning and self-
education, which is particularly relevant in the context of distance learning

Practical orientation integrating practical classes and projects into the educational process 
allows students to apply theoretical knowledge in real-world scenarios

Table 1. Pedagogical conditions for training future specialists in engineering specialties

Source: compiled by the author

These conditions train future engineers to 
meet the contemporary demands of profession-
al activity. The primary challenge facing modern 
technical education in China, and other systems 
modelled after the Prussian style, lies in passive 
learning – a classroom-oriented approach cen-
tred on the teacher (Wei et al., 2022). This method 
involves students passively receiving information 
from educators to memorise for exams or tests. 
Such pedagogy causes numerous undesirable 
consequences, including inadequate practical 
experience, reduced motivation to learn, lack 
of critical thinking skills, and most significantly, 
suppression of innovative thinking. A review of  

scientific literature reveals various perspectives 
on addressing these challenges. For instance, 
T. Zhuang & X. Xu  (2018) argued that introduc-
tion of the foundational principles of “engineer-
ing education” can overcome the problem of 
passive learning in China’s vocational technical 
colleges. Regarding practice-oriented opportu-
nities, S. Wei et al.  (2022) proposed establishing 
educational centres within enterprises to serve 
as bases for engineering practice. These centres 
may function as workshops or incubation hubs to 
promote innovation and entrepreneurship. The 
authors stressed that at least 50% of future engi-
neers should participate in at least one practical  
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training program during their studies. Recent 
studies emphasise the importance of active learn-
ing methods and an interdisciplinary approach in 
engineering education. For instance, T.  Zhuang 
& X. Xu  (2018) also highlight the integration of 
natural sciences and mathematics into practical 
task methodologies, which fosters professional 
competencies. 

Vocational training in engineering is a crit-
ical aspect of China’s technical workforce. While 
university education produces engineers with 
theoretical knowledge and research capabilities, 
vocational training programs develop technically 
skilled engineers ready to address practical prob-
lems immediately. This system was substantial in 
Chinese industrial boom and bridging the gap be-
tween theoretical education and industry needs. 
In China, vocational-technical schools have un-
dergone significant development. The country 
boasts over 10,000 vocational-technical schools, 
prioritising engineering subjects. These schools 
graduate hundreds of thousands of students an-
nually, particularly in fields such as mechanical 
engineering, electronics, automation, and IT. In 
2022, approximately 3.6  million students grad-
uated from vocational institutions specialising 
in technical disciplines, including engineering 
and related fields (Munkholm & Zhang Consult-
ing,  2024). Graduates of vocational institutions 
are typically prepared for immediate roles in the 
industry, whereas university graduates often fo-
cus on higher-level, research-based positions. 
However, both forms of education are increasing-
ly interconnected through collaborative programs 
between universities and vocational schools.

Chinese manufacturing sector heavily relies 
on professionally trained engineers and techni-
cians for operating and maintaining high-tech 
equipment, precision manufacturing, and auto-
mation. Vocational training programs in automa-
tion, robotics, and industrial engineering were 
central in industries such as automotive manu-
facturing, electronics, and consumer goods pro-
duction. Many graduates join companies, such as 
Foxconn, BYD, and Huawei, to work on assembly 

lines, maintain machinery, and program robotics. 
Chinese transition to renewable energy also de-
pends on professionally trained engineers spe-
cialising in the installation and maintenance of 
solar panels, wind turbines, and energy storage 
systems. The Chinese government aggressively 
promotes dual education to increase the number 
of engineers and technicians. Programs such as 
the Double First-Class Initiative and the Thousand 
Talents Plan are designed to develop world-class 
universities and attract top talent, while reforms 
in vocational education ensure that practical 
skills meet industry demands. The government 
incentivises students to pursue vocational educa-
tion through scholarships, state grants, and pref-
erential hiring programs (MOE,  2023a; 2023b).

In recent years, China has significantly pri-
oritised improving the quality and accessibility 
of vocational training programs. The Vocational 
Education Strategy for 2020-2035 is a long-term 
policy aimed at building a world-class vocation-
al education system by 2035. A central focus of 
this strategy is integrating vocational schools 
with high-tech industries to provide students 
with training in cutting-edge fields such as robot-
ics, automation, artificial intelligence, and green 
technologies (The State Council, 2025). China also 
runs specialised training and retraining programs 
for technical workers in specific industries, such 
as coal mining. These programs are designed to 
requalify workers for roles in emerging fields, 
including renewable energy and artificial intelli-
gence (CSE, n.d.).

Vocational and technical colleges in China 
actively incorporate advanced scientific achieve-
ments into their educational processes. To ensure 
the quality of vocational engineering education, 
these institutions develop full-time education-
al programs designed to prepare students for 
immediate employment in production envi-
ronments. Modern technical colleges combine 
classroom-based learning with hands-on indus-
trial training to bridge the gap between theory 
and practice. These institutions aim to provide 
a flexible and reliable educational process that  
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combines a strong theoretical foundation with 
practical tasks. The programs are structured to en-
able students to acquire professional skills within 
the shortest possible time frame (Wheelahan & 
Moodie,  2017). Curricula also include interdisci-
plinary courses in subjects such as economics, 
foreign languages, humanities, arts, and mu-
sic. These subjects are central in enhancing the 
professional competencies of future engineers. 
Foreign language education is also emphasised 
as it helps students develop vital communica-
tion skills for engaging in international business 
and professional exchanges. The breadth of pro-
fessional courses reflects the focus of Chinese 
vocational colleges on implementing modern 
technologies and methods in engineering edu-
cation. Most vocational and technical colleges in 
China prioritise practical training. To achieve this, 
government collaborates with industry leaders 
and innovative institutions, ensuring students 
receive real-world experience and guidance. An-
other common practice in China is the creation of 
corporate clubs in collaboration with vocational 
colleges and enterprises. Companies such as Sie-
mens, Schneider, PayPal, Huawei, and ZTE have 
established such clubs, which facilitate communi-
cation between colleges, enterprises, and univer-
sities. These organisations are central in fostering 
closer connections between education, industry, 
and innovation.

Engineering talent is in high demand in Chi-
na, prompting vocational colleges to address the 
needs of enterprises through practice-oriented 
education and the integration of industry into 
the learning process. Research groups are estab-
lished within colleges and enterprises to collab-
orate on scientific projects of mutual interest. In 
these projects, enterprise leaders and engineers 
act as mentors, conducting training sessions that 
help future engineers acquire essential profes-
sional qualities and skills. The creation of these 
research clubs brings an innovative dimension 
to partnerships between colleges and enterpris-
es. Entrepreneurial clubs not only reserve hu-
man resources for businesses but also provide a  

platform for enterprises and institutions to ex-
plore a dual education mechanism. Simultane-
ously, they offer vocational colleges opportuni-
ties to establish talent development programs. 
According to R. Guoyuan  (2025), the jointly es-
tablished innovation and research centres serve 
as crucial platforms for students to develop 
practical skills and an innovative mindset, facil-
itating the transformation of scientific research 
into business opportunities.

Internships are a key component of voca-
tional education in China. Most colleges require 
students to complete at least 10 months of in-
ternships, spread across three phases through-
out their studies. The first phase introduces 
students to the fundamentals of workplace 
structure, organisation, and operation. The sec-
ond phase, typically lasting three months, im-
merses students in basic production processes 
and workplace scenarios, during which they act 
as assistant engineers to gain in-depth practical 
experience (Stewart, 2015). Key trends in the de-
velopment of professional skills in Chinese tech-
nical colleges include:

 integration of innovative pedagogical 
methods. Techniques such as problem-based 
learning, team projects, and experiential learning 
foster professional thinking among future engi-
neers (Schmidtke & Chen, 2012);

 interdisciplinary educational approaches. 
Adapting knowledge from diverse fields, includ-
ing interdisciplinary ones, enhances creativity and 
logical thinking in developing professional quali-
ties for future engineers (Qu, 2024);

 application of new technologies in educa-
tion. The integration of online virtual platforms, 
artificial intelligence, and other technologies 
enhances creativity in engineering, improves 
knowledge retention, and enables more effec-
tive experiments. These technologies also ren-
der learning more engaging, offering opportuni-
ties for cultural exchange among students from 
different countries. Virtual platforms enable 
experiments and research in simulated environ-
ments, providing creative solutions without the  
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limitations of physical resources. Interactive ma-
terials encourage active student participation, 
making learning more dynamic (Chen et al., 2022; 
Bailey et al., 2024).

The implementation of a dual education 
approach in training engineers is supported by 
a robust regulatory framework. The Chinese gov-
ernment has adopted education strategies that 
encourage students to pursue technical disci-
plines (MOHRSS,  2012; Vocational Education 
Law,  2022). Additionally, the government has 
developed assistance packages for polytech-
nic colleges that integrate dual principles into 
their educational processes (The State Coun-
cil,  2022;  2023). Consequently, the implementa-
tion of the dual education system involves the 
combined efforts of the government, enterprises, 
and vocational colleges.

Recommendations for improving the quality
of training of engineering specialists in China
The training of engineering specialists in Chinese 
educational institutions should be based on cur-
rent trends and government initiatives aimed at 
improving the quality of education and its com-
pliance with the requirements of an innovative 
economy. The study determined that modern 
engineering students must first master all the 
components of professional culture. To train en-
gineers for high-tech industries and the interna-
tional market, China needs to further transform 
professional engineering education, addressing 
the issue of passive learning and the lack of inter-
cultural communication. Although active learning 
approaches such as dual education were widely 
studied around the world, their application in 
China is still in its early stages. In addition, ac-
cording to A. Koty  (2022), Sino-foreign joint ed-
ucation programs, which are designed as a core 
in promoting intercultural communication in 
China’s engineering education, are usually imple-
mented inefficiently due to the improper integra-
tion of active learning methods and the lack of an 
effective assessment system. The following rec-
ommendations can be used to achieve the above:

1. Strengthen scientific education from an 
early age: it is necessary for primary and second-
ary schools to strengthen scientific education to 
stimulate interest in engineering disciplines by 
introducing more comprehensive scientific pro-
grams, improving the qualifications of teachers, 
and integrating scientific resources into the ed-
ucational process.

2. Strengthen cooperation between voca-
tional colleges and industry: the integration of ed-
ucation with production is a key element of engi-
neering training. Educational institutions actively 
cooperate with enterprises to provide students 
with practical experience and relevant knowledge 
that meet the needs of the labour market. Howev-
er, the results of the study demonstrated that the 
current government policy is uncertain and can-
not sufficiently influence the process of interac-
tion between enterprises and colleges. Therefore, 
the complexity of the relationship between voca-
tional technical colleges and enterprises requires 
further clarification of rights and obligations in 
the form of a strict legal framework and a system 
of rules. At present, the obligations of enterprises 
in conducting practical classes, their quantity and 
quality are not regulated, and there is no control 
over this area. Therefore, it is necessary to regu-
late this issue both at the legislative level and at 
the level of college-enterprise interaction. In ad-
dition, vocational training in the workplace must 
be prescribed in the form of regulations to make 
it more useful for both students and employers. 
It is necessary to create mechanisms and institu-
tions that effectively stimulate and mobilise the 
active participation of practitioners. It is worth 
codifying the obligations of enterprises to partic-
ipate in vocational education based on colleges. 
The process of institutional reform will transform 
a new management system.

3. Use of modern technologies in educa-
tion: to increase the efficiency of the educational 
process and prepare students for work in a mod-
ern technological environment, it is worth intro-
ducing digital technologies and innovative meth-
ods into the educational process.
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4. International cooperation: joint pro-
grams with foreign universities and student ex-
change allow to adopt best practices and improve 
the quality of engineering education.

5. Training of highly qualified teachers: it is 
necessary to provide vocational education institu-
tions with qualified personnel with scientific de-
grees in the field of engineering and technology, 
as this is an important factor for the quality train-
ing of students. In this case, it is worth not only 
conducting courses to improve the qualifications 
of teachers but also involving them in practical 
training in production.

6. Institutional reform of vocational educa-
tion: the author believes that the essence of in-
stitutional reform of this area of education is the 
promotion of decentralisation of management 
through system mechanisms, restructure the or-
ganisational functions of educational institutions, 
clarify the functional roles and responsibilities of 
each participant in the educational process, and 
introduce innovative working mechanisms into 
the college-enterprise relationship.

7. Increasing adaptability: vocational col-
leges need to quickly increase their adaptability 
in accordance with the establishment of a city-
wide education-industry consortium, which will 
allow them to better participate in new practices.

8. Stimulating government policies: politi-
cal incentives alone in the field of vocational edu-
cation cannot improve the reputation and attrac-
tiveness of the engineering profession in China. 
Therefore, the author believes that it is necessary to 
combine policies to improve the attitude towards 
qualified workers, form a decent level of wages for 
engineering majors, and implement social propa-
ganda measures in relation to vocational education.

9. Establishing a close connection between 
the socio-economic system and vocational edu-
cation: it is necessary to coordinate the special-
isation of the college with the industry, combine 
curricula and professional standards, coordinate 
the learning process with the production process, 
and provide an academic diploma together with a 
professional certificate.

In conclusion, enhancing engineering educa-
tion in China requires a multi-pronged approach 
encompassing strengthened early scientific edu-
cation, deeper industry-academia collaboration 
through a clear legal framework and incentivised 
participation, integration of modern technolo-
gies, expanded international cooperation, high-
ly qualified teaching staff, institutional reforms 
promoting decentralisation and adaptability, and 
stimulating government policies that improve the 
social standing and financial rewards of the engi-
neering profession. These combined efforts aim 
to address current shortcomings in passive learn-
ing and intercultural communication, ultimately 
aligning engineering education with the demands 
of a rapidly evolving, innovation-driven economy.

Conclusions
The study concluded that China addresses the 
need to develop high-quality technical educa-
tion to ensure their technological leadership in 
the world. The main strategic areas that currently 
require engineering talents are manufacturing, 
infrastructure development, telecommunications 
and electronics, artificial intelligence, renewable 
energy. Engineering talents in these areas come 
mainly from higher education institutions, but vo-
cational technical education is becoming increas-
ingly relevant. The main vector of the develop-
ment of vocational education in China is the shift 
in emphasis from obtaining appropriate qualifi-
cations to the formation of professional skills and 
readiness to begin performing professional duties 
immediately after graduation. 

The study established that the main prob-
lems in the development of vocational education 
are passivity of the educational process, insuffi-
cient level of practical classes in training, lack of 
image of vocational colleges and popularity of 
the profession in society, the closedness of the 
socio-economic system of China. The research 
has shown that the Chinese government, being 
aware of the importance of vocational educa-
tion and the role of engineering specialties in 
the development of the country’s economy, has  
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carried out several reforms in the field of voca-
tional education, including encouraging coopera-
tion between colleges and enterprises. The main 
pedagogical conditions that are currently formed 
in most vocational colleges in China are the 
following: modular and project-based learning, 
student-centeredness, practical training, inno-
vative and digital technologies, interdisciplinary 
courses, research clubs, trainings. The study de-
termined that Chinese dual system of education 
vocational technical education is being reformed 
through the interdisciplinary and student-cen-
tred approach.

The study provided the following recom-
mendations to improve the conditions for train-
ing engineering specialties: strengthen scientific 
education from an early age, strengthen cooper-
ation between vocational colleges and industry, 
including in terms of legislatively establishing 
the rights and obligations of enterprises and 
colleges in training future engineers in the form 
of a strict legal framework; develop regulations 
for practical classes, expand the boundaries of  

international cooperation, complete the institu-
tional reform of vocational education; involve 
teachers in practical training at the enterprise; in-
crease the level of social propaganda; coordinate 
the specialisation of colleges and industry. Further 
research could explore the long-term impact of 
implemented reforms on the quality of engineer-
ing graduates and their success in the workforce. 
It would also be valuable to conduct comparative 
studies with other countries to benchmark best 
practices in vocational engineering education 
and identify areas for further improvement in the 
Chinese context. Additionally, investigating the 
effectiveness of specific pedagogical approaches, 
such as modular and project-based learning, in 
fostering practical skills and addressing passive 
learning would be beneficial.
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Підготовка майбутніх інженерів у закладах професійної освіти Китаю
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Анотація. Якісна інженерна освіта є ключовим чинником забезпечення технологічного лідерства та 
економічного розвитку провідних країн світу, зокрема Китаю. У статті розглянуто сучасні підходи до 
інноваційного розвитку інженерної освіти, орієнтовані на адаптацію до викликів нової економіки. 
Особливу увагу приділено ініціативі дуальної освіти, яка передбачає інтеграцію теоретичного 
навчання з практичним досвідом. Такий підхід готує висококваліфікованих інженерів, здатних 
відповідати вимогам інноваційного розвитку та впроваджувати новаторські рішення. Метою 
дослідження було визначення педагогічних умов та особливостей підготовки майбутніх інженерів 
у професійних закладах Китаю. У роботі використано методи аналізу, синтезу та узагальнення для 
систематизації отриманих результатів. Проаналізовано ключові проблеми професійної підготовки, 
зокрема пасивність навчального процесу, обмежені можливості міжкультурної комунікації 
та недостатній рівень впровадження проектного навчання. Особливу увагу приділено ролі 
співпраці з підприємствами у формуванні практичних навичок студентів. У статті виокремлено 
основні педагогічні умови, що сприяють ефективній підготовці інженерних кадрів: використання 
модульного навчання, впровадження інформаційно-комунікаційних технологій, акцент на 
самостійне навчання студентів і розширення можливостей практичної підготовки. Розглянуто 
перспективи міждисциплінарного підходу в навчальних програмах, що сприяє розвитку творчого 
та критичного мислення. Показано, що залучення міжнародних партнерів до навчального процесу 
може значно посилити якість освіти. Практична цінність дослідження полягає у визначенні шляхів 
удосконалення підготовки інженерів у професійних технічних коледжах. Отримані результати 
можуть бути використані для розробки освітніх програм, які поєднують теорію з практикою та 
сприяють підвищенню конкурентоспроможності випускників на міжнародному ринку праці

Ключові слова: інженери; дуальна освіта; професійні коледжі; технічна освіта; проєктне навчання
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