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Abstract

Universities play an important role in personnel training, in the context of
“transformation”, the practical teaching ability of university teachers in the
new era needs to be improved to cultivate qualified compound applied tal-
ents, university-enterprise collaboration is an effective way. This paper sum-
marizes the measures and achievements on this topic, and analyzes the prob-
lems encountered in the process. Through in-depth field investigation and
communication with enterprises, an innovative mode of deep universi-
ty-enterprise collaboration is proposed to effectively improve teachers’ prac-
tical teaching ability. It is intended to provide reference for other universities
with similar situation.
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1. Introduction

In 2021, the Ministry of Education and other six departments issued “Guidance
on strengthening the construction and reform of university teacher team in the
new era”, the guidance “encourages universities and large or middle sized enter-
prises and institutions to co-build training bases for teachers, supports the ex-
change and integration of professional teacher of universities and the talent team
of industrial enterprises, and improve teachers’ practical and innovation ability”.
In January 2018, the CPC Central Committee and The State Council issued
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“Opinions on comprehensively deepening the reform of teacher team construc-
tion in the new era”, and it pointed out that “it’s necessary to explore the estab-
lishment of application-oriented undergraduate evaluation standards and high-
light the cultivation of corresponding professional competence and practical ap-
plication ability”. In 2017, “Some Opinions of the General Office of the State
Council on Deepening the integration of Industry and Education” pointed out
that deepening the integration of industry and education as well as promoting
the organic convergence of education chain, talent chain, industrial chain and
innovation chain are the urgent requirements for promoting the supply-side
structural reform of human resources. Under new circumstances, it is of great
significance to comprehensively improve the quality of education, expand em-
ployment and entrepreneurship, promote economic transformation and up-
grading, and cultivate new drivers of economic development. With the deepen-
ing of comprehensive reform in the field of education in China, local colleges
and universities have begun to transform. Universities serve as the main entities
for talents cultivation, under the background of transforming to the applied un-
dergraduate education, the improvement of teachers’ teaching ability has be-
come an important part of the reform and development of colleges and universi-
ties, which needs careful analysis and research (Ding, 2019). In order to become
competent to train applied talents with practical ability in the new era, university
teachers should have both solid theoretical foundation and industry work expe-
rience or professional technical ability (Wang, 2016).

At present, most teachers in universities have not received systematic training
on teaching skills, and their teaching experience is relatively weak. In fact, most
young teachers started teaching career right after graduation from colleges or
universities without in-depth industry working experience (Zhou & Huang,
2021). For example, in new energy science and engineering major, the propor-
tion of teachers with enterprise work experience is only about 22 %. This leads to
the phenomenon of poor hands-on ability of teachers in practical teaching, and
often appears inadequate in solving practical engineering problems; some teach-
ers lack the ability to transform professional theoretical knowledge and practical
experience into teaching content, and it is difficult for them to guide students to
solve practical problems occurs in enterprises. At the end, it cannot meet engi-
neering education’s high requirements on professional teachers’ practical teach-
ing ability. There are many measures to improve teachers’ practical teaching
ability, the most effective way is to deeply promote university-enterprise colla-
boration (Zheng, 2017). Besides university teachers’ own experiences, the issue
of lacking practical teaching ability also lies in other factors: such as the imper-
fect teachers’ training mechanism, the lack of industry-university-research com-
bination mechanism for teachers, the low enthusiasm of enterprises, and teach-
ers’ insufficient attention to improve their practical ability (Qiu, 2019).

The realization of university-enterprise collaboration requires government,
universities and enterprises to increase support and coordination at the same

time to ensure the implementation of improving teachers’ practical ability under
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school-enterprise collaboration mechanism. Government plays a vital role in this
collaboration, it can increase subsidies to colleges and universities and formulate
preferential policies to better ensure and promote implementation of school-

enterprise collaboration (Gao, Zhao, & Cui, 2018).

2. Research Contents and Methods

In view of the above problems, this paper explores the mode of deep collabora-
tion between universities and enterprises to improve teachers’ teaching and
practical ability, with the aim of contributing to the improvement of teaching
quality and cultivating qualified talents for the country. Specific research
processes are shown in Figure 1. After analyzing the current situation of policy
orientation and the new requirements for teachers’ practical ability and the
problems encountered during improvement of teachers’ practical teaching abili-
ty, this paper summarizes the existing practices and achievements, and analyzes
the problems encountered in the implementation process. In the form of inves-
tigating and visiting relevant enterprises and scientific research institutes, the
combination point of school-enterprise collaboration is explored from the pers-
pective of colleges and enterprises, so as to propose the innovative mode of
school-enterprise collaboration.

3. Measures and Achievements of Our College during the
Process of Improving Practical Teaching Ability through
School-Enterprise Collaboration

3.1. Actively Establish “Mutually Beneficial and Win-Win”
Collaboration Relationships with Enterprises

Taking the new energy science and engineering major as an example, horizontal
projects were initiated with enterprises to establish connection and strengthen
communication and collaboration. In 2018, our college collaborated with an

of teachers’ practical teaching ability

!

Summarize the initiatives and achievements in the
collaboration between university and enterprises
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Through horizontal Through the mode of “pre-job||Through the participation of enterprises
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electric power enterprise on horizontal project, in which teachers’ team of new
energy science and engineering mainly compiled training textbooks for compa-
ny’s new and transition employees (from thermal power to wind power). Teach-
ers’ team have integrated and combed a large number of wind power generation
system related information through several field investigations, data collection at
the work site, and communication with front-line staff. Seven textbooks about
operation and maintenance of new energy stations have been compiled, covering
basic theories as well as operation and maintenance knowledge required by wind
farms and photovoltaic power stations.

The experience above is a very valuable opportunity for each member of our
project team to accumulate practical experience. Teachers personally expe-
rienced the daily work of the wind farm, observed the operation and mainten-
ance of the unit on the spot, and have an overall understanding of all aspects of
the wind turbine’s operation. After completing the project, teachers’ theoretical
knowledge of wind turbines becomes more solid, and the combination with
practical work is further improved. Furthermore, teachers learned new things in
the new energy industry and updated existing knowledge. In view of the problem
that enterprises are not enthusiastic about school-enterprise collaboration or
teachers’ presence in plants. It is very important to actively explore the mutually
beneficial and win-win collaboration mode. Enterprises live on production and
profit, a collaboration mode would more likely become long-term if enterprises

could improve and promote themselves while serving the society.

3.2. Exploration of School-Enterprise Collaboration Mode Based
on Pre-Job Training

Restricted by internship sites and production nature of enterprises, student
graduation internship of new energy majors enrolled from 2011 to 2013 was
mainly based on observation, supplemented by safety training of enterprises and
partial operation and maintenance knowledge explanation of wind turbines. The
formation of such a model, mainly due to considerations of security issues and
the special nature of the enterprise, as well as the time arrangement of the in-
ternship, it’s inconvenient to arrange students for “post” internship. This in-
ternship model was deviated from the real meaning of production practice,
which leads to unsatisfactory results. To solve the problem, we put forward the
“pre-service training” mode of production practice starting with students
enrolled in 2014. Under this model, students can participate in the actual work
of wind farms and experience the actual situation of operation and maintenance.
They can also learn the practical application knowledge of the ticketing process
of power operation and the equipment area that needs special attention during
daily inspection and regular maintenance. As seen from scene photos of practice
training in Figure 2, the internship places and equipment were provided by col-
laboration enterprises with certain charges. Qualified students in the internship
will be issued with training certificates. So far, a total of four sessions of 200 stu-

dents have benefited from this practice mode, which leads to unanimous external
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Figure 2. Practice training site.

praises. The counterpart employment rate of graduates increases year by year
and it has continuously reached more than 85% for 3 years. Although this train-
ing model is designed for undergraduate practice courses, it can also help teach-
ers achieve the goal of improving practical ability by taking turn to lead students’
practice courses. This model can not only lay a good foundation for students in
future work, but also provide favorable conditions for teachers to better combine
theory teaching with practice (Sun, Yan, & Zhen et al., 2020).

In addition, the college has also signed school-enterprise collaboration agree-
ments with a number of electric power enterprises. These enterprises can pro-
vide off-campus cognitive practice bases for students with new energy majors.
For example, Longyuan Electric Power Co., Ltd. and Beijing Jingneng Electric
Power Co., Ltd. all have wind farms in Huitengxile, Inner Mongolia, teachers
and students from our college can visit and study the plants at any time.

3.3. Inviting Enterprise Engineers to Participate in Teaching and
Scientific Research

Our college introduced policies, including financial support, to encourage en-
terprise engineers to teach part of professional courses, which is a new teaching
mode. Course details will be discussed and determined by the teaching and re-
search section, and senior engineers with enriched practical experience from re-
levant enterprises in the industry will be invited to complete 2 - 4 class hours of
teaching. While conducting lectures to students, enterprise engineers will also
drive university teachers who have participated in the training courses of enter-
prise technology to combine enterprise-level engineering practice projects with
course practice. This helps university teachers integrate the implementation of
practical engineering projects into daily teaching activities, research projects and
technical discussions, eventually improves practical guidance capabilities of
university teachers.

In recent years, students from our school have repeatedly achieved great re-
sults in the “National Undergraduate Renewable Energy Science and Technology

» o« » o«

Competition”, “Internet+”,

» o«

Challenge Cup”, “National Construction Colleges
and Universities Construction Technology Application Skills Competition” and
“Swell Cup Building Information Model Application Skills Competition”, which
also indicates students’ professional practice ability has been greatly improved

through cultivating teachers’ practical teaching ability.
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Our college is still exploring other avenues: 1) Establishing strategic partner-
ship with enterprises to strengthen deep collaboration in scientific research, in-
formation exchange, talent exchange and training, technology transformation
and other aspects to further build a suitable industry-university-research colla-
boration system; 2) Strengthening collaboration with other universities to jointly
build an industry-university-research collaboration platform. It has been learned
that enterprises can also secure government support when applying for major
special projects collaboratively with universities. On the other hand, through
joint application with enterprises, teachers from our college have presided over
major projects and key technology projects from the provincial Department of
Science and Technology, which provides a favorable platform for improving
university teachers’ scientific research and practical ability.

4. Preliminary Study on the Innovative In-Depth
University-Enterprise Collaboration Mode

The above content summarizes and sorts out the experience and achievements of
school-enterprise collaboration of new energy major in our college, which is of
great helpful to improve the practical teaching ability of young teachers.

At present, the main existing issues are: 1) Communication has been reduced
after completion of horizontal projects with enterprises, some programs did not
maintain long-term collaboration, and the collaboration mainly focuses on stu-
dents cultivation but lacks special training for teachers; 2) In terms of funding
for “pre-job training” based internship model, universities have been very hard
to bear the cost although enterprises feel the most discounted prices were of-
fered. Therefore, it is necessary to explore new ways of in-depth collaboration to
improve teachers’ practical ability while completing practical teaching.

After early phase investigation and communication, it was found that the dual
goals can be achieved by optimizing the existing collaboration mode of practical
training. At present, in addition to traditional production operations, many en-
terprises are also expanding their social influence and cultivating industry talents
through university-enterprise collaboration. During conducting external re-
search or leading internship activities, we learned that many enterprises have the
intention for vocational training. In order to solve the problem of improving
teachers’ practical ability while taking into account the training cost, it is preli-
minarily proposed that the school practice course, such as production practice,
can be linked to vocational skills identification after communication with a cer-
tain company. Through the development of detailed curriculum plans and com-
prehensive training of students’ practical ability, combined with professional qu-
alification certificate (electrician certificate, climbing certificate, etc.), the em-
ployment competitiveness of students could be enhanced. The implementation
strategy can be that the school provides the site and future management work,
and the enterprise assists in establishing the training base by providing training
equipment and technical support as well as maintenance and training services.

The school’s capital investment is mainly for purchasing equipment, and the
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training cost is borne by the enterprise. Teachers can also participate in corpo-
rate training and obtain corresponding training certificates. After the improve-
ment of teachers’ practical ability, students can be trained in the later stage, and
the problem of high cost of external practice course has also been solved. In this
way, although the initial investment is large, it can provide a long-term and sta-
ble platform for young teachers to improve their practical ability, communicate
and work with enterprise personnel from time to time, obtain the most cut-
ting-edge technology, and complete the training of students. This also reduces
the hurdles for teachers to go to enterprise for long-term training due to teach-
ing arrangements and personal reasons.

The ultimate goal of the above proposed collaboration mode is: applying for
special funding support from government after the collaboration has begun to
take shape, so as to achieve further development and realize the new mode of
university-enterprise collaboration, namely “industrial college”. This way, en-
terprises would actually involve in the personnel training team, especially to
promote the practical teaching ability of teachers in the school to a new level.
The Provincial Education Department would also give strong financial support
to schools for such collaboration models. Furthermore, enterprise influences
would be expanded gradually through collaboration, and ultimately greatly ben-
efit enterprise development. If social service contributions were outstanding, en-
terprises would be bound to be more easily supported by the government, vir-
tuous cycle forms. After operations become stable, it can also provide training
services for new employees and students in the whole region and even the whole
country, and supplement the shortage of wind power vocational training base in
Inner Mongolia.

5. Conclusion

This paper mainly takes the way of improving teachers’ practical teaching ability
under university-enterprise collaboration as the theme, analyzes the relevant
system of colleges and universities and teachers’ understanding of the improve-
ment of practical teaching ability, summarizes the role and influence of the uni-
versity-enterprise collaboration mode on the improvement of teachers’ practical
teaching ability, and reflects on the problems existing in the current cooperation.
On the basis of the above work, an innovative cooperation model is proposed. In
order to carry out in-depth cooperation with enterprises, it is necessary to start
with practical teaching cooperation, and gradually create conditions for the es-
tablishment of “industrial college” so that enterprises can deeply participate in
the whole process of talent training. In this process, teachers’ practical teaching
ability can be effectively improved, and favorable conditions can be created for
the improvement of students’ practical ability. Finally, it can provide services for
staff training in the new energy industry. Compared with the previous collabora-
tion mode, the advantages of this mode are that both sides are beneficiaries.
Universities have improved the strength of practical teaching and enhanced the

employment competitiveness of students. Enterprise visibility has been im-
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proved and can enjoy preferential policies of the government. Only by effectively
realizing the “win-win” of university-enterprise collaboration rather than blindly

seeking, can it be healthy and long-term development.
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