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Abstract. Take engineering certification as an opportunity, benchmark the en-
gineering certification standards and find out the problems and shortcomings of
the major. With the goal of talent training and graduation requirements combined
with repositioning, the curriculum system setting and the reform of practical as-
pects of engineering education, the talent training program model of mechanical
and electronic engineering majors is carried out to establish a new model of "stu-
dent-centered", "goal-oriented" and "continuous improvement" result-oriented
talent training.
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1 Introduction 

The implementation of professional certification of engineering education is a key task 
of the Ministry of Education during the 13th Five-Year Plan period, which is not only 
helpful to promote the professional development of higher education institutions, but 
also to improve the quality of talent training [1]. The core concepts of engineering ed-
ucation professional accreditation standards mainly include three aspects: student-cen-
tered education concept, goal-oriented education system and quality view of continuous 
improvement, which guide teachers' daily teaching activities with the achievement of 
students' training goals and graduation requirements, and students' performance is the 
focus of the success or failure of engineering education [2]. China's current engineering 
education talent training system is established in the process of traditional industriali-
zation, the scale of engineering education is huge and the number of engineering stu-
dents is large, and mechanical and electronic engineering is a traditional engineering 
specialty, so in the background of professional certification of engineering education, 
the traditional talent training mode of mechanical and electronic engineering does not 
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fully meet the requirements of training innovative talents. Therefore, in the context of 
OBE, it is also very urgent to study the innovative talent training mode of mechanical 
and electronic engineering that can meet the requirements of professional accreditation 
standards, reflect international substantial equivalence, and have distinctive character-
istics. 

2 Problems of traditional engineering talent training model 

In China, in the education of higher education institutions, the traditional mechanical 
and electronic engineering majors take the training of applied technical students as the 
main goal, and the practical teaching sessions are mostly based on theoretical teaching, 
with hands-on skills and technical applications as the supplementary practical teaching 
system, which is difficult to adapt to the needs of innovative and applied talents training 
required by enterprises [3]. 

2.1 Unclear positioning of course objectives 

Compared with the 0BE education concept under the requirement of "New Engineer-
ing", the curriculum system and course objectives in the traditional engineering teach-
ing concept are plan-oriented and emphasize faithful execution. At present, driven by 
the integration of industrial structure, many engineering colleges and universities real-
ize that the focus of university education is on "education" rather than "teaching"[4], 
and the curriculum settings are gradually diversified, but the curriculum system is still 
the same and lacks core courses. However, the curriculum is still homogeneous and 
lacks core courses, which cannot fundamentally solve the problem of "emphasizing 
theory rather than practice", and the curriculum structure still focuses on basic theoret-
ical knowledge, which makes it difficult to connect courses. In addition, the class size 
is large, the teaching method is teacher-centered, the teaching is divided into different 
subjects, students compete with each other, and the learning style of students is mainly 
receptive learning and mechanical memorization, and students can only passively ac-
cept the requirements of teachers. But there are many problems, and it is difficult to 
teach all students in a centralized way, which is not conducive to the personalized de-
velopment of students as emphasized in the background of "New Engineering". 

2.2 Lack of innovative practical links 

In traditional engineering education, there is a lack of innovative practical teaching 
links, and innovation education cannot be fully integrated into the teaching of profes-
sional courses. At present, many institutions of higher education do not pay enough 
attention to the role of practice, and there are fewer practical training bases and so on, 
which cannot really cultivate students' practical ability and creative ability, and the in-
novative consciousness cannot be better explored in practice, but can only stay in 
books. Therefore, students' graduation design also lacks practical experience and expe-
rience, which makes the gap between students' graduation design and real problems 
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exist to a certain extent. Teachers are also to blame for the lack of students' awareness 
of innovation ability. In addition to teaching students professional basic knowledge, 
professional teachers should understand the importance of innovation ability in today's 
society according to the current development of the industry, and some teachers lack 
the ability of engineering practice and "duck-fill" teaching. Teachers do not know the 
actual situation of production deeply enough, which leads to the lack of practical teach-
ing links, and naturally students are not enthusiastic enough to meet the needs of inno-
vative talents training. 

2.3 Single evaluation method 

The traditional education concept talent training process is evaluated in a single way, 
with knowledge-oriented, paper-and-pencil tests as the result and summative evalua-
tion. Teachers focus on the evaluation results rather than the learning process of stu-
dents, and define students' ability by the results, which limits students' opportunities for 
success. Besides, students may lack self-efficacy in the learning process, and reduce 
their interest in learning, and the lectures are mostly theory-based, which is inevitably 
boring and tedious. As a result, students are not strong in both theoretical knowledge 
and practical ability when they enter the enterprise. In addition, the evaluation system 
of some engineering colleges and universities lacks continuous improvement links and 
the positioning of talent training objectives is not clear, which leads to the inability to 
reasonably evaluate the achievement of students' learning outcomes in all aspects and 
makes it difficult to cultivate innovative and applied talents. 

3 Innovative talent training model incorporating OBE concept 

With the basic principle of training innovative talents and meeting graduation require-
ments; from the construction of curriculum system, innovative teaching platform, fac-
ulty team, and continuous improvement of evaluation, the system of training innovative 
talents is oriented to achieve the target results, and teachers' teaching, students' learning, 
scientific research and competition are closely linked and mutually promoted. The de-
tails are shown in Fig 1 below: 
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Fig. 1. OBE teaching concept of mechanical and electronic engineering professional talent 
training system. 

3.1 Classroom reform 

Based on the problems existing in traditional engineering disciplines on the classroom 
teaching reform was carried out, with an emphasis on open teaching in a result-oriented 
manner. With the reverse design in the direction of objectives, the course teaching ob-
jectives are constructed based on the external evaluation of multiple factors such as 
employers, enterprise professions, experts in the industry and employment of previous 
graduates, combined with the internal evaluation of multiple factors such as teachers in 
charge of the class, professional leaders, school and college supervisors and recent 
graduates, under the satisfaction of students' graduation requirements (Fig 2). Integrate 
the existing teaching resources in school, embed the case teaching, project teaching, 
discipline competition content and technology innovation seminar based on practical 
application into the teaching of basic courses and professional core courses of mechan-
ical and electronic engineering, and provide targeted teaching to achieve the personal-
ized development of students emphasized under the new engineering discipline. 

The training of talents should be built on the teaching of professional courses, the 
curriculum of engineering majors, combined with the education of core courses, rea-
sonable professional settings as well as curriculum arrangements. While emphasizing 
theoretical knowledge training, we should pay more attention to the development di-
rection as well as the development characteristics of the major, according to the current 
situation of industry development, combined with the development of the local indus-
trial economy, to achieve harmony and unity with the industry, and cultivate students' 
innovation and practical ability. 
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Fig. 2. Course system development process 

3.2 Practice innovation platform construction 

Increase open experiments, establish corresponding centers for students' innovative ex-
perimental activities, assign relevant professional instructors, and strengthen financial 
security. Improve the innovation education system and increase the practical aspects of 
the curriculum. It is integrated by the internal teaching experiment center, engineering 
training center and university-enterprise cooperation internship base, mainly for stu-
dents of different grades, and gradually carry out the progressive practical training of 
"engineering cognition - skills training - comprehensive practice engineering innova-
tion" in stages and levels, focusing on cultivating students' engineering awareness, en-
gineering practice and innovation ability [5]. 

Academic research and innovation is the soul of innovation and entrepreneurship 
education, which can promote students' awareness of technological innovation and cul-
tivation of engineering application ability by intervening in teachers' research projects, 
and improve teachers' "double teacher" quality and ability, so as to meet the learning 
needs of innovative and entrepreneurial talents. 

Internship work of university students is an important part of the teaching program 
of higher education institutions, and it is a key link for students to combine theory and 
practice and develop their comprehensive ability [6]. In order to avoid the formal de-
velopment of the internship base, the connotation construction of internship base inside 
and outside the school of applied colleges and universities is first of all a precise starting 
point, and the cultivated applied innovative talents should have solid professional the-
ories, strong innovation consciousness and professional and technical abilities, and can 
immediately adapt to the work positions of enterprises and solve the current problems 
of enterprises in engineering technology, etc. A series of abilities and technologies. 
Secondly, according to its own actual situation, on the basis of adhering to the principle 
of win-win development between the school and the government, enterprises and soci-
ety, to achieve a multi-win situation. 

Vigorously integrate social resources, cooperate with enterprises to set up substitute 
training classes, explore a new mode of training innovative and entrepreneurial talents 
with professional characteristics, and establish a deep-level cooperative education sys-
tem between schools and enterprises by jointly formulating talent training programs, 
jointly implementing the training process, jointly building "dual-teacher" teachers, 

Research on the cultivation mode of innovative talents             1049



 

 

jointly developing scientific research projects, and jointly promoting students' employ-
ment and entrepreneurship. The system is to establish an in-depth collaborative educa-
tion system between schools and enterprises. Through the "embedded" teaching mode, 
the content of enterprise culture, professional technology, market demand and enter-
prise management is embedded into the teaching process, which transforms from a sin-
gle professional knowledge learning to a multifaceted development of learning 
knowledge, practical application, understanding the industry and expanding horizons, 
which can help students clearly understand innovation and entrepreneurship, find en-
trepreneurial opportunities and identify entrepreneurial risks, and effectively improve 
students' understanding of innovation and entrepreneurship, It can help students clearly 
understand innovation and entrepreneurship, find entrepreneurial opportunities, iden-
tify entrepreneurial risks, effectively enhance students' innovation consciousness and 
entrepreneurial ability, and pave the way for students to understand market demand 
information for entrepreneurship. (As shown in Fig 3) 

 

 

Fig. 3. Innovative education platform. 

3.3 Faculty development 

We train innovative teachers comprehensively in terms of practical experience, profes-
sional level and innovation level, regularly go into the practice of enterprises to help 
understand the R&D status of enterprises, follow the frontier issues with students as the 
center in order to find scientific research topics that are helpful to students, grasp the 
status of market demand for talents, condense the direction of scientific research, and 
understand the focus and direction of talent training. 

The teacher is a key factor in the realization of the OBE teaching philosophy. To be 
a good teacher should be proficient in both the theoretical knowledge of the profession 
and professional operational skills, when students encounter difficulties in their re-
search, use heuristic and innovative teaching techniques, and actively turn to other 
teaching concepts, leaving more opportunities for students to operate their own practice 
in order to solve realistic practical problems, establish spiritual and emotional 
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connections with students while also developing their inquisitive and creative abilities, 
and also Understand student creativity and ideas. Using encouraging praise to teach 
students according to their abilities, giving them the opportunity to learn to exercise 
and experience, stimulating their creative potential, and combining classroom 
knowledge teaching and innovative practical teaching into an integrated teaching model 
will make the probability of converting students' innovative theoretical results and sci-
entific research to business models much higher. 

3.4 Talent development evaluation 

The evaluation of talent training under the OBE concept is competence-oriented, com-
bined with classroom teaching reform, practical innovation platform construction and 
teacher integration after the background of engineering education certification, me-
chanical talent training system in our school after the application of mechanical engi-
neering professional practice, through the investigation and analysis of teachers, par-
ents, employers and students in thesis, patents, competitions and other aspects of the 
results achieved, qualitative evaluation is the main, quantitative evaluation The evalu-
ation is diversified, focusing on students' learning process and their ability to solve 
practical problems, and according to the feedback information, continuous improve-
ment is carried out to improve the weak links in the construction system, so as to better 
meet the requirements of the market and society for the professional talents through the 
problems found in the process of improving the training of talents, and to promote the 
improvement of the quality of the training of talents in mechanical engineering. 

4 Conclusion 

Since the concept of "New Engineering" was put forward, our mechanical and elec-
tronic majors have combined the OBE education concept to realize the combination of 
theory and practical innovation ability, following the logic of education and refining 
the direction of talent training, providing practical ideas for colleges and universities to 
cultivate high-quality talents in terms of training quality and training methods. Through 
the school level of talent training methods planning to the student level to implement 
the plan, so that students in the thinking of innovation effect is remarkable. Transform-
ing the concept of employment, promoting the transformation of scientific and techno-
logical achievements into actual production, contributing to the promotion of electro-
mechanical industries, and providing enterprises with engineering application talents 
that meet the development needs of the industry. 

Acknowledgement 

This work was supported by the Jilin Province Higher Education Association Project 
(JGJX2021C25), the Jilin Province Higher Education Association Project 

Research on the cultivation mode of innovative talents             1051



 

 

(JGJX2021D79), Special Supervisory Research Project of Jilin Provincial Education 
Science "The Fourteenth Five -Year Plan" in 2021(ZD21030). 

References 

1. Wang Y. Exploration of Talent Cultivation Mode in the Context of Engineering Education 
Accreditation and New Engineering - An Analysis Based on the Electronic Information En-
gineering Major of Guilin Institute of Aerospace Industry. Survey of Education. 2018;7:73-
5.[in Chinese] 

2. Zhou T, Liang P, Yi Y. A Preliminary Study on the Accreditation System of Engineering 
Education Programs in Local Undergraduate Institutions. Asia-Pacific Education. 2015:31. 
[in Chinese] 

3. Wu L, Wang Y, Yang L. Problems and optimization path of practical teaching in economics 
and management of independent colleges. Heilongjiang Education(Higher Educational Re-
search and Evaluation). 2019:55-7. [in Chinese] 

4. Wang X. Research on talent cultivation model of local engineering colleges based on OBE: 
harbin university of science and technology; 2019. [in Chinese] 

5. Li W, Song Y. Reform and practice of engineering awareness courses based on the back-
ground of engineering education accreditation. Heilongjiang Science. 2018;9:70-1. [in Chi-
nese] 

6. Wang W. Exploring the Innovative Model of "Internet+" Internship Workshop in High 
Schools. Jounnal of Higher Education. 2019:29-31. [in Chinese] 

 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
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