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Abstract. Against the backdrop of rapid technological development and the
steady advancement of China's modernization drive, there is an increasingly ur-
gent demand for high-level, application-oriented, and interdisciplinary talents in
the field of support engineering. As a key bridge connecting higher education and
industry needs, professional master's education relies on practical teaching as the
core carrier to achieve its talent training goals. However, current practical teach-
ing of professional master's programs in support engineering faces prominent is-
sues, including inadequate adaptability of the curriculum system, lack of appeal
in practical teaching, insufficient practical teaching conditions, and outdated
teaching models. To improve the training quality of these professional masters,
this paper proposes targeted reform paths from four dimensions: optimizing cur-
riculum system design, improving practical teaching content, constructing a col-
laborative teaching mechanism, and integrating two types of educational links.
These reforms aim to transform practical teaching from "cognitive internship" to
"hands-on practice" and from "knowledge input" to "output of innovative capa-
bilities and post competence", providing a reference for the practical teaching
reform of related professional master's programs.
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1 Introduction

With the iterative upgrading of modern technologies, the transformation and optimiza-
tion of educational models, and the continuous improvement of job competency re-
quirements, higher standards have been set for the knowledge structure, practical abil-
ities, and innovative literacy of talents in the engineering field. Professional master’s
education takes cultivating professional talents who meet job needs and solve practical
engineering problems as its core mission, among which practical teaching is the key
support to achieve this goal. The training quality of professional masters in engineering
is directly related to the exertion of talent efficiency, the development of scientific and
technological undertakings, and the technological innovation and sustainable progress
of related industries. However, the traditional practical teaching system has gradually
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revealed incompatibility with the talent training needs of the new era, requiring urgent
systematic reform.

In-depth analysis of the shortcomings and bottlenecks in the practical teaching of
professional masters in engineering and exploration of scientific and effective reform
paths are not only the inherent requirement for improving the training quality of pro-
fessional masters in engineering but also an important measure to serve national con-
struction and industrial development and assist in the implementation of the strong
country strategy, which has important theoretical value and practical significance.
Through the reform of practical teaching, it is possible to promote the precise connec-
tion between talent training and job needs, and deliver more high-quality application-
oriented and interdisciplinary talents to the engineering field.[!]

At present, domestic research on the reform of practical teaching for professional
masters has achieved certain results. Some universities have proposed optimization
schemes for teaching models such as "university-enterprise cooperation" and "project-
driven" for professional masters in engineering. However, research on practical teach-
ing targeting the distinctive major of engineering is relatively scarce.’’) Most existing
studies focus on superficial adjustments to the curriculum system, lacking systematic
exploration of the advanced nature of practical teaching content, the coordination of
teaching mechanisms, and the connection of educational links, which is difficult to meet
the special needs of the training of professional masters in this field.

2 Problems Existing in the Practical Teaching of Professional
Master in Engineering

Cultivating high-level, application-oriented, and interdisciplinary talents is the core
goal of professional master’s education, and the construction of the curriculum system
and the development of practical teaching are the key supports to achieve this goal.s!
Currently, with the continuous improvement of talent competency requirements driven
by the development of engineering majors, a series of problems incompatible with the
training goals have gradually emerged in teaching practice, seriously restricting the im-
provement of talent training quality. Specifically, there are obvious shortcomings in
multiple links such as curriculum system setup, practical teaching implementation, and
teaching model adaptation, which urgently require systematic sorting out and targeted
optimization.

2.1  The Curriculum System is Difficult to Adapt to Talent Training Needs

Students come from diverse backgrounds, including in-service personnel with work
experience and fresh undergraduate graduates lacking practical experience. However,
the curriculum setup does not fully consider the differences in knowledge foundation,
job needs, and abilities of different students, resulting in a "one-size-fits-all" phenom-
enon. The curriculum system still focuses on traditional single-system engineering,
conventional operation management, and technical support courses, lacking in-depth
and expanded courses such as systematic engineering capabilities oriented towards the
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overall engineering system, efficiency-oriented comprehensive services, and system
operation optimization. Some courses are offered randomly based on availability, with
low differentiation from undergraduate content, making it difficult to reflect the ad-
vanced and practical requirements of the postgraduate level.

2.2 Insufficient Attractiveness of Practical Teaching

In terms of curriculum setup, due to the lack of equipment, the number of practical
projects is obviously insufficient. Coupled with the limitations of venues and practical
conditions, only the most basic cognitive and verification practices can usually be com-
pleted, which fails to stimulate students’ enthusiasm for exploring the unknown. Stu-
dents are in a passive state of accepting arrangements during practice, lacking subjec-
tive thinking and initiative.” In addition, in terms of curriculum arrangement, most
teachers and students ignore the important role and status of practical courses, consid-
ering them dispensable. The proportion of assessment scores for practical courses is
small, and even some practical courses only assess scores based on attendance and
practical reports, which does not inspire students’ understanding of the importance of
practical courses and also affects the effect of practical teaching.

2.3 Shortcomings in Practical Teaching Content and Conditions

The core courses for professional master’s programs in engineering have specific re-
quirements for practical class hours, but engineering management courses lack appro-
priate practical content, making it difficult to meet this standard.’) Some practical
teaching has degenerated into simple skill training, disconnected from talent needs;
some visits and studies are mere formalities, lacking substantive content. In addition,
the insufficient practical teaching platforms and environments are difficult to support
the development of advanced and comprehensive practical projects, restricting the cul-
tivation of students’ comprehensive abilities. !

2.4 Inadequate Support from Traditional Teaching Models

Under the traditional "classroom + laboratory" model, classrooms focus on theoretical
teaching, with students passively accepting knowledge; laboratories emphasize simple
verification of knowledge, lacking application-oriented and innovative practical pro-
jects.”l This model lacks targeted on-the-job practice environments and large-scale
comprehensive practical projects, resulting in insufficient cultivation of students’ com-
prehensive application capabilities and innovative expansion capabilities, which is in-
consistent with the training goals of application-oriented and interdisciplinary talents.
The emergence of the aforementioned problems stems from the deep-rooted con-
straints of traditional educational concepts, the practical limitations of insufficient re-
source allocation, and the institutional barriers of ineffective systems and mechanisms.
In essence, the core contradiction in the practical teaching of Equipment Support Engi-
neering for professional master's degree programs lies in the structural mismatch be-
tween the talent cultivation supply side and the industry demand side. On one hand,
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there is an urgent demand for high-quality applied talents in the equipment support
field; on the other hand, there exists the cultivation dilemma of graduates requiring
prolonged job adaptation periods and lacking sufficient competence in solving practical
engineering problems. This contradiction has become particularly prominent today,
amid the accelerated iteration of equipment technology and the profound transfor-
mation of support models, compelling profound, systematic, holistic, and collaborative
reforms in practical teaching.

Therefore, it is necessary to research and explore the curriculum and practical teach-
ing of professional masters in engineering in response to the needs of educational de-
velopment, which is of great significance for improving the training effect of profes-
sional masters in engineering.

3 Reform Paths for the Practical Teaching of Professional
Master's Programs in Engineering

3.1 Optimize Curriculum System Design and Construct a "Two-Way
Coupling" Model

The curriculum design for professional master's students should not only meet the needs
of cultivating interdisciplinary and application-oriented talents but also reflect the com-
prehensiveness and advancement of knowledge, enabling professional master's students
to possess a solid cultural foundation and a reasonable knowledge structure. The cur-
riculum should be oriented towards practical application and the ability to solve practi-
cal problems, focusing on job demand-driven development. In the curriculum system
design for professional masters, a combination of the ADDIE (Analysis-Design-Devel-
opment-Implementation-Evaluation) model and backward design method can be
adopted, combined with the demonstration and adjustment of the college's curriculum
system, to establish a core curriculum system with "two-way coupling" between stu-
dents' current ability status and training goals. By analyzing students' ability shortcom-
ings and evaluating existing teaching conditions, training goals are decomposed into
distinguishable ability items, and curriculum modules are reversely matched based on
these ability items. Meanwhile, consideration is given to making up for students' ability
shortcomings and the constraints of existing teaching conditions, ultimately construct-
ing a comprehensive professional curriculum system that progresses from basic theo-
ries to cutting-edge technologies and then to engineering applications.

Differentiated and tiered cultivation shall be implemented targeting students from
diverse educational backgrounds. For in-service students with frontline work experi-
ence, emphasis shall be placed on strengthening their cultivation in equipment system
support theory, cutting-edge technology application, and management innovation ca-
pabilities, facilitating their transition from experience-based support to scientific sup-
port. For fresh graduates, preparatory practice modules such as equipment support cog-
nitive internships and typical equipment disassembly practices shall be added to com-
pensate for their deficiency in engineering practical experience. Meanwhile, a dynamic
curriculum update mechanism shall be established, whereby course content is updated
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annually in accordance with new technologies, methodologies, and models in the equip-
ment support field, and cutting-edge achievements such as intelligent equipment sup-
port, predictive maintenance, and big data fault diagnosis are promptly integrated into
teaching to ensure that course content remains in sync with industry development.

3.2  Improve Practical Teaching Content and Build Advanced Practical
Platforms

According to the characteristics of core courses, construct diversified practical plat-
forms oriented towards advanced competency cultivation and carry out project-based
experimental practice. Coordinate the joint teaching and training resources of universi-
ties, research institutes, and enterprises to build a practical teaching platform system of
"on-campus laboratories + research institute R&D centers + enterprise job positions".
Strengthen the advanced nature and connection of practical teaching content, reduce
simple skill training and formalized visits and studies, and increase comprehensive and
innovative practical projects to ensure the precise connection between practical teach-
ing and talent needs.

3.3  Construct a "Trinity" Collaborative Teaching Mechanism

Based on goal-setting theory and focusing on students' ability training, an integrated
teaching model of education-use-industry integration is explored, and a "trinity" cur-
riculum teaching linkage mechanism of "universities + factories/institutes + enter-
prises" is constructed. This mechanism connects the ability training path of students
from theoretical learning to project practice and then to on-the-job application. Univer-
sities are responsible for theoretical basic teaching and training program design, facto-
ries/institutes provide R&D practice platforms and technical guidance, and enterprises
create on-the-job practice environments and practical engineering problems, realizing
the in-depth integration of theoretical teaching, practical training, and job needs. Re-
garding the specific operational mechanism, a tripartite joint cultivation steering com-
mittee can be established to collaboratively formulate training programs, design prac-
tical projects, and evaluate cultivation quality. A "dual-tutor system" should be imple-
mented, whereby university supervisors are responsible for theoretical guidance and
academic quality control, while supervisors from research institutes and enterprises
oversee practical instruction and on-the-job mentoring. Joint practical teaching bases
should be established to create realistic practice scenarios integrating equipment re-
search and development, fault diagnosis, and effectiveness evaluation, enabling stu-
dents to refine their ability to solve complex engineering problems through authentic
engineering projects.

3.4 Integrate Professional Master's Education with On-the-Job Education

Both postgraduate education and in-service education play important roles in talent de-
velopment. However, at present, there is a lack of organic connection and overall con-
sideration between the two, resulting in problems such as waste of teaching resources,
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overlapping courses and teaching content, duplicate teaching objects, and low training
efficiency. Exploring the integrated cultivation of professional degree postgraduate ed-
ucation and in-service education can give full play to the two advantages of postgradu-
ate education focusing on innovative competency cultivation and in-service education
focusing on job competency cultivation. By integrating the two types of resources and
constructing an interconnection mechanism, the path from innovative competency cul-
tivation to on-the-job competence is opened up, thereby continuously improving the
quality and efficiency of talent training.

4 Conclusion

This paper addresses the problems existing in the practical teaching of professional
masters in engineering, such as inadequate adaptability of the curriculum system, lack
of attractiveness in practical teaching, insufficient teaching conditions, and outdated
teaching models, and proposes reform paths from four dimensions: curriculum system
optimization, practical content improvement, collaborative mechanism construction,
and educational link integration. In the future, it is necessary to further consolidate the
joint efforts of universities, research institutes, and enterprises, continuously optimize
the allocation of practical teaching resources, strengthen the process management and
quality evaluation of practical teaching, and constantly improve the new practical teach-
ing ecology oriented towards "hands-on practice" and "competency output". This will
cultivate more high-level, application-oriented, and interdisciplinary talents for the en-
gineering field and provide solid talent support for industrial construction and develop-
ment.
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