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Abstract: With the background of digital intelligence age, I will research about what kind of technological progress and talent 
demand is changing with measurement & control tech and instrument. Literature review, case studies, comparison etc., are used 
to explore systematically new demands placed on cultivating professionals due to digitization/intelligence. The study suggests 
that anchored in industry education integration a brand new interdisciplinary and practice driven training model needs to be set 
up through improving curriculum system innovating teaching method building practical platform and enhancing teacher's 
competence. Findings show that it helps improve students’ engineering practical skills as well as their creativity and overall 
ability to deal with complicated cross-disciplinary problems which can give some ideas for theory and practice related to 
educational changes in universities when it comes to measuring and controlling technologies and instruments. It would make our 
graduates more marketable. 
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1. Introduction 
We are now in a period of rapid development in digital and 

intelligent technologies, commonly referred to as the ‘Digital-
Intelligent Era’. New-generation information technologies, 
such as big data, the Internet of Things, cloud computing and 
artificial intelligence, are developing rapidly and becoming 
increasingly integrated, gradually changing the global 
industrial landscape and the way society operates [1]. These 
developments have created new business models and 
operating modes, while also bringing new opportunities and 
challenges for technological upgrading and innovation in 
traditional industries. Against this background, the field of 
measurement and control technology and instrumentation, 
which serves as the ‘eyes’ and ‘nerves’ of industrial 
production and scientific research, is also undergoing 
important changes in its development [2]. Technological 
iteration and upgrading require measurement and control 
systems to be no longer merely data collectors, but rather 
intelligent analyzers of information and aids in decision-
making, rapidly evolving towards intelligence, networking, 
high precision and real-time operation [3].  

The discipline of measurement and control technology and 
instrumentation is a comprehensive field characterized by the 
high degree of interdisciplinary integration of information 
technology, electronics, optics, precision engineering, 
computer science and control engineering; it forms the 
cornerstone of the modern industrial system and the national 
science and technology innovation system [4]. Its scope of 
application is extremely broad, ranging from precision 
machining and quality inspection in high-end manufacturing 
to pollutant analysis and early warning in environmental 
monitoring; from advanced diagnostic equipment and vital 
signs monitoring in the healthcare sector to aircraft 

measurement and control and remote sensing in the aerospace 
sector-all of which rely on the core support provided by 
measurement and control technology and precision 
instruments. The level of development in this field is directly 
linked to national scientific and technological progress, 
industrial upgrading and even economic competitiveness. 
However, compared with the rapidly evolving technological 
demands and industrial transformations of the Digital-
Intelligent Era, higher education currently lags behind in 
cultivating application-oriented talents in the field of 
measurement and control technology and instrumentation, 
and faces numerous severe challenges [5]. Traditional 
training models tend to focus more on theoretical knowledge 
and the development of individual skills. However, problems 
still exist in curriculum design, teaching methods, practical 
training platforms, and the connection between university 
education and industry needs. As a result, some graduates 
may find it difficult to fully meet the requirements of the new 
era, especially in interdisciplinary knowledge integration, the 
application of cutting-edge technologies, and innovative 
practice [6]. 

With the continuous development of digital and intelligent 
technology, it becomes more crucial to comprehend the new 
demands for the education of applied talents in the 
measurement and control technology and instrumentation 
fields at universities. It is also necessary to investigate the 
training approaches and practical forms which can meet these 
requirements [7,8,9]. Therefore, this research concentrates on 
the present problems in talent training and analyzes the 
potential directions for educational reforms, talent growth and 
the enhancement of training effectiveness. The purpose is to 
offer helpful guidelines for producing high-quality, applied 
engineering and technical experts who are capable of adapting 
to and participating in industrial transformation. 
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2. Characteristics of the Digital-
Intelligent Era and Their Impact on 
the Training of Talent in 
Measurement and Control 
Technology and Instrumentation at 
Higher Education Institutions 

The Digital-Intelligent Era represents more than the 
development of a single technology. It involves the 
integration of new-generation information technologies, such 
as the Internet of Things, cloud computing and edge 
computing, with data and artificial intelligence playing an 
increasingly important role. This era is generally 
characterized by data-driven applications, intelligent 
development, cross-sector integration and rapid technological 
change. For the field of measurement and control technology 
and instrumentation, these developments are changing the 
existing technological framework and also bringing new 
requirements for the talent development system. 

2.1. Characteristics of the Digital-Intelligent 
Era and the Requirements of 
Measurement and Control Technology 

The Digital-Intelligent Era can be understood as a process 
in which the physical world is first represented through digital 
technologies, and large amounts of data are then analysed, 
learned from and used for decision-making and optimisation 
through intelligent methods. The results of this process can in 
turn be applied back to the physical world. In areas such as 
Industry 4.0, smart manufacturing and smart cities, the role of 
measurement and control technology is also changing. 

1. From ‘perception’ and ‘measurement’ to ‘cognition and 
decision-making’. Traditional measurement and control 
technology mainly focuses on the accurate acquisition, 
transmission and display of parameters. In digital and 
intelligent systems, measurement and control terminals, such 
as smart sensors, are not only used as data sources, but can 
also perform functions including data pre-processing, feature 
extraction and local intelligent decision-making. For example, 
a smart vision inspection system can capture product images 
and then use embedded AI algorithms to determine in real 
time whether the product meets the required specifications, so 
that corresponding sorting actions can be carried out. 

2. Demand-driven transformation.These changes are 
promoting the development of measurement and control 
technology towards greater intelligence, networking, high 
precision, reliability, miniaturisation and integration. At the 
same time, the industry’s requirements for talent are also 
changing. Companies increasingly need professionals who 
can not only operate traditional instruments and carry out 
standardised tests, but also understand intelligent algorithms, 
process large amounts of data, design intelligent measurement 
and control systems, and solve complex interdisciplinary 
engineering problems. This places higher requirements on 
interdisciplinary application skills and innovative problem-
solving abilities. 

2.2. The Impact of digitalization and 
Intelligence on the Discipline of 
Measurement and Control Technology 

The development of digitalization and intelligentization is 
bringing changes to the discipline of measurement and control 

technology, rather than simply adding new technologies to the 
existing system. These changes can mainly be seen in the 
following two aspects: 

1. Deep integration at the technical level. The convergence 
of big data and artificial intelligence requires modern 
measurement and control systems to possess robust data 
mining and intelligent analysis capabilities. This implies that 
the design of instruments must take into account the 
embedding of data interfaces, computing chips and 
algorithmic models, making ‘software-defined instruments’ a 
prevailing trend. For example, a spectrum analyser is no 
longer merely an assembly of hardware circuits; its 
performance depends to a large extent on internal processing 
algorithms and user-configurable analysis functions. Internet 
of Things (IoT) technology has transformed measurement and 
control systems from isolated nodes into vast network 
ecosystems, requiring professionals to master knowledge of 
sensor networking, communication protocols and edge 
computing. Cloud computing, meanwhile, provides unlimited 
computing power for the storage, sharing and in-depth 
analysis of vast amounts of measurement and control data, 
making remote measurement and control, as well as 
collaborative experiments, possible. 

2. The advanced evolution of instrumentation and 
equipment. The instruments and equipment themselves are 
becoming increasingly intelligent and multifunctional. An 
advanced oscilloscope may integrate multiple functions such 
as spectrum analysis, protocol decoding and waveform 
prediction, while offering user-friendly interaction via 
touchscreens and intelligent systems. This requires operators 
not only to understand the principles of electronic 
measurement, but also to possess software operation, data 
management and basic programming skills in order to fully 
utilise the equipment’s potential. The rising technical barriers 
have directly heightened the demands on professionals’ 
comprehensive technical competence. 

2.3. New Requirements for the Training of 
Talent in Measurement and Control 
Technology and Instrumentation in Higher 
Education Institutions 

In the face of the aforementioned profound technological 
and industrial transformations, the traditional talent 
development models adopted by higher education institutions 
have proven to be markedly ill-suited, giving rise to the 
following new core requirements: 

1. Competency restructuring: from‘single skills’ to 
‘comprehensive competencies’: The era of digitalization and 
intelligent technology requires graduates to possess a 
pyramid-shaped competency structure. The base of the 
pyramid consists of a solid foundation in traditional 
disciplines such as mathematics, physics, circuitry and signal 
processing; the middle section comprises the ability to 
integrate interdisciplinary knowledge, such as computer 
science (programming, data structures, algorithms), artificial 
intelligence (machine learning, deep learning) and network 
technology (the Internet of Things, communications); while 
the apex represents innovative thinking and the ability to 
solve complex engineering problems. Practical skills have 
been elevated to an unprecedented level of importance; 
however, ‘practice’ here no longer refers merely to simple 
instrument operation and verification experiments, but 
encompasses end-to-end, project-based practice covering 
system design, software development, algorithm 
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implementation, system integration and debugging. 
2. Paradigm Shift: From ‘Theory-Led’ to ‘Practice-Driven’: 

Traditional teaching models, such as ‘theory first, then 
experiment’ and ‘teacher-led’ approaches, may not be 
sufficient for developing students’ ability to deal with 
uncertainty and solve practical engineering problems. 
Therefore, greater attention should be given to ‘learning by 
doing’ and ‘learning through research’, with more emphasis 
on hands-on practice and technological innovation. Teaching 
activities can also be extended beyond conventional 
laboratories to virtual simulation environments, corporate 
project sites and interdisciplinary innovation workshops, 
allowing students to take a more active role in exploration and 
problem-solving. 

3. Thinking Innovation: From ‘Following a Set Procedure’ 
to ‘Innovative Exploration’: Standard answers and fixed 
procedures are often insufficient for dealing with complex 
intelligent measurement and control projects. 

Cultivating innovative thinking in students-encouraging 
them to dare to question, be bold in experimentation, be adept 
at identifying patterns in data, and be able to creatively 
propose solutions through technical means-has become one 
of the core missions of higher education in the Digital-
Intelligent Era. 

In summary, the characteristics of the Digital-Intelligent 
Era have profoundly influenced the technological evolution 
and industrial demands within the field of measurement and 
control technology and instrumentation, thereby sending a 
strong signal for reform regarding the objectives, content and 
models of talent development in higher education. How to 
systematically respond to these new demands and construct 
an entirely new talent development pathway has become an 
urgent task facing those working in higher education. 

3. Innovative Approaches to 
Cultivating application-oriented 
talents in Measurement and Control 
Technology and Instrumentation at 
Universities in the Era of 
digitalization and Intelligence 

In the face of the profound transformations brought about 
by the Digital-Intelligent Era, the Measurement and Control 
Technology and Instrumentation programme in higher 
education must undergo a systematic reform-encompassing 
both its substance and scope—to establish a pathway for 
cultivating innovative talent that is‘student-centered, 
competence-oriented and innovation-driven’. This pathway 
can be developed around four main elements: the curriculum, 
teaching methods, practical training platforms and the 
teaching staff. 

3.1. Optimisation and Innovation of the 
Curriculum Framework 

The curriculum framework provides the basic structure for 
talent development. To better respond to the needs of the 
Digital-Intelligent Era, traditional disciplinary boundaries 
should be gradually reduced, while a more open and 
interdisciplinary curriculum structure is developed. 

Cutting-edge and interdisciplinary content: Existing course 
content should be updated in line with recent technologies, 
standards and industry cases. New course modules can be 
introduced, such as ‘Python and Intelligent Data Analysis’, 

‘Applications of Machine Learning in Measurement and 
Control’, ‘Intelligent Sensors and Internet of Things 
Technology’, ‘Embedded Artificial Intelligence’ and ‘Cloud-
Edge Collaborative Computing’, so that students can become 
familiar with the main technical tools used in the Digital-
Intelligent Era. Meanwhile, more interdisciplinary content 
can be incorporated into the curriculum, including computer 
science (e.g. data structures and algorithms, embedded 
operating systems), automation (modern control theory), 
artificial intelligence (computer vision, deep learning) and 
electronic communications (wireless sensor networks). This 
will help the students to gain a wider range of knowledge and 
enhance their ability to solve problems involving knowledge 
from various fields.  

Instead of the conventional structure which is ‘basic 
courses-specialized courses- practical courses’, our program 
will adopt a modular structure including ‘fundamental 
modules + specialized modules + project-based practical 
modules'. The fundamental modules mainly concentrate on 
the students’ mathematical, physical and professional 
backgrounds. The specialized modules, like intelligent 
instrument design, industrial big data analysis and machine 
vision inspection, enable the students to choose according to 
their interests and future careers. The project-based practical 
modules can be set up throughout the whole learning process, 
ranging from small course projects to large integrated projects, 
so that the theoretical studies can be more closely related to 
engineering practice.  

Our teaching approach is based on practical and output-
oriented, where more emphasis will be put on the practical 
applications by decreasing the part of abstract derivation and 
increasing the design-oriented and comprehensive 
experimental activities.Problem-Based Learning and Project-
Based Learning will be applied in teaching, and the evaluation 
will not only include the written examination but also the 
project reports, system demonstrations and solution designs. 
Thus, more importance will be paid to the students' ability to 
apply what they have learned to real engineering problems.  

3.2. Innovation in Teaching Methods 
Teaching methods serve as a bridge to achieving course 

objectives; it is necessary to change from ‘teacher-centered 
instruction’ to ‘student-centered inquiry’, thus inspiring the 
students’ intrinsic motivation to learn and their potential for 
innovation. Flipped Classroom and Blended Learning: By 
using online courses, short videos and virtual simulations, the 
knowledge transmission is shifted to before class, while the 
classroom time is used for in-depth discussions, analysis of 
complicated problems, collaborative inquiries and practical 
project works. The teacher's position changes from that of a 
lecturer to that of a planner, helper and organizer, leading the 
students to build their own knowledge frameworks actively 
and significantly improving their ability for autonomous 
learning and critical thinking. 

Project-Driven and Practical Teaching: Project-based 
learning is adopted as the core teaching method. From 
foundational projects in the first year to final-year graduation 
projects, a tiered system of projects is established, with 
progressively increasing complexity. Project topics should, as 
far as possible, be derived from real-world challenges faced 
by enterprises or cutting-edge research topics, such as 
‘Design of an AI-based System for Detecting Surface Defects 
in Components’ or ‘Development of a Multi-parameter 
Measurement and Control System for Smart Greenhouses’. 
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Through training throughout the entire project process, 
students are not only able to integrate the knowledge they 
have learnt but also hone soft skills such as project 
management, teamwork and communication. 

Online Education and Virtual Experiments: Vigorous 
efforts are being made to develop and utilise virtual 
simulation teaching platforms and Massive Open Online 
Courses and Small Private Online Courses (MOOC/SPOC). 
Virtual experiments can overcome the constraints of time, 
space, equipment and consumables, enabling students to 
safely and cost-effectively carry out high-risk, high-cost or 
macro/micro-scale experiments (such as the disassembly and 
assembly of precision instruments, or the simulation of 
measurement and control in complex industrial processes). 
The blended learning model, combining online and offline 
elements, provides students with personalised and ubiquitous 
learning pathways, thereby enhancing the flexibility of 
teaching. 

3.3. The Development and Optimisation of 
Practical Teaching Platforms 

Practical training platforms serve as crucibles for honing 
students’ engineering skills; it is essential to establish a 
modern practical training ecosystem that ‘integrates virtual 
and real-world elements, fosters internal and external 
collaboration, and features a multi-tiered, progressive 
structure’. 

1. Platform for Deep Integration of University-Industry 
Collaboration: Moving beyond the traditional model of 
internship bases, we shall establish joint laboratories, industry 
colleges and collaborative innovation centres with enterprises. 
By introducing real production lines, testing equipment and 
engineering projects from industry, students will be able to 
participate ‘hands-on’ in the entire process—from 
requirements analysis and solution design to system 
integration, testing and acceptance. We shall appoint industry 
engineers as mentors to jointly supervise student projects and 
graduation projects, ensuring a seamless alignment between 
talent development and industry needs. 

2. Virtual Laboratories and Smart Laboratories: Invest in 
the construction of a virtual simulation centre for 
measurement and control technology, and develop or 
introduce high-fidelity virtual instruments, virtual equipment 
and virtual production lines. Meanwhile, physical 
laboratories will be intelligently upgraded and equipped with 
smart instruments, industrial robots, data acquisition systems 
and edge-computing gateways, to create smart laboratories 
capable of simulating modern smart factory environments, 
thereby enabling interactive verification between the physical 
and digital worlds. 

3. Interdisciplinary Innovation Practice Bases: Establish 
maker spaces, innovation workshops or future technology 
laboratories open to the entire university. Students majoring 
in measurement and control are encouraged to team up with 
peers majoring in computer science, automation, mechanical 
engineering and even design and art to participate in 
interdisciplinary innovation competitions or entrepreneurial 
initiatives under the guidance of supervisors. This 
environment greatly stimulates students’ innovative thinking 
and cultivates their ability to collaborate and lead within 
multidisciplinary teams. 

3.4. Teacher Development and Teaching 
Research 

Teachers are the key implementers of educational reform, 
and the enhancement of their capabilities is a decisive factor 
in whether innovative approaches can be successfully 
implemented. 

Strengthening the ‘dual-qualified’ teaching workforce: 
Establish institutionalised mechanisms to encourage and 
support teachers to undertake regular training and 
secondments in enterprises, participate in technological 
research and development and problem-solving, accumulate 
cutting-edge engineering experience, and apply this to their 
teaching. At the same time, actively recruit or appoint highly 
skilled professionals with extensive practical experience from 
the industry as part-time faculty members to deliver specialist 
courses, deliver lectures or provide practical guidance, 
thereby optimizing the composition of the teaching staff. 

Ongoing technical training and academic exchange: 
Establish a regularised teacher training system, organising 
specialized training sessions, workshops and teaching 
seminars centered on new technology fields such as artificial 
intelligence, big data and the Internet of Things, to help 
teachers update their knowledge base. Teachers can also be 
encouraged to take part in academic conferences and teaching 
seminars in China and abroad, so that they can stay informed 
about recent developments in their fields and improve their 
ability to carry out teaching innovation. 

Incentives for Teaching Research and Reform: A dedicated 
teaching reform fund can be used to support staff in carrying 
out teaching research focused on student learning outcomes 
and in exploring new teaching models and assessment 
methods. Teaching achievements, textbook development and 
course construction can also be included in professional title 
evaluation and performance appraisal. This can provide 
stronger incentives for teachers to participate in teaching 
reform and help build a teaching team with solid professional 
knowledge, practical experience in modern educational 
technologies, and a sustained interest in both research and 
teaching. 

4. Challenges and Countermeasures in 
the Training of application-oriented 
in Measurement and Control 
Technology and Instrumentation at 
Universities in the Era of 
digitalization and Intelligence 

Although the Digital-Intelligent Era has brought 
unprecedented opportunities for the training of professionals 
in the field of measurement and control technology and 
instrumentation, and has charted a course for reform, higher 
education institutions still face numerous severe and 
structural challenges in their day-to-day operations. A clear 
understanding of these challenges and the formulation of 
practical and feasible solutions are key to ensuring that 
innovative training pathways can be effectively implemented 
and yield tangible results. 

4.1. Challenges Faced 
1. There is still a gap between talent development and 

industry needs, while the updating of teaching content often 
falls behind technological development. In the era of 
digitalization and intelligent technology, new technologies 
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are developing rapidly, but syllabuses, course content and 
textbooks in higher education usually require a longer time to 
be updated. As a result, differences may arise between ‘what 
is taught in universities’ and ‘what is used in industry’. In 
many universities, teaching still focuses mainly on traditional 
measurement and control principles and instrument operation, 
while emerging technologies such as big data analysis, 
artificial intelligence algorithms and cloud platform 
development have not yet been fully integrated into the 
curriculum. At the same time, some universities lack flexible 
mechanisms for responding to changes in industry trends and 
talent requirements, so training programmes may not be 
adjusted quickly enough. This can make it more difficult for 
graduates to adapt directly to practical work after entering 
companies and may increase the need for further training. 

2. Investment in high-quality practical teaching resources 
is still insufficient, and the development of practical platforms 
needs further improvement. Talent cultivation in 
digitalization and intelligentization depends greatly on 
suitable practical environments. However, building 
intelligent practical platforms that are close to real industrial 
settings, such as industrial-grade smart production lines, high-
end intelligent instruments, industrial Internet of Things (IIoT) 
platforms and cloud computing resources, usually requires 
considerable financial support. Some universities have 
limited funds for laboratory construction, while existing 
equipment may be outdated or unable to support the practical 
teaching requirements of modern intelligent measurement 
and control systems. Virtual simulation experiments can help 
supplement physical experiments, but developing high-
quality and interactive virtual simulation resources that reflect 
real industrial scenarios also requires considerable investment 
and technical support. As a result, students may still have 
limited opportunities to experience practical environments 
that are close to real industrial sites. 

3. Teaching staff lack sufficient engineering practical 
capabilities and knowledge of emerging technologies, which 
hinders the transformation of teaching methods. Teaching 
staff are at the heart of educational reform. However, within 
the current teaching workforce, many staff members 
graduated from research-oriented universities and received 
traditional academic training; they lack first-hand experience 
of working on the front lines of industry. Consequently, they 
do not possess a sufficiently in-depth understanding of the 
pain points, implementation processes and latest 
developments regarding the application of digital and 
intelligent technologies in real-world industrial scenarios, 
making it difficult for them to effectively deliver practice-
driven, project-based teaching. At the same time, when faced 
with emerging technologies such as artificial intelligence and 
big data, some faculty members suffer from outdated 
knowledge structures and a lack of motivation or ability to 
learn new technologies independently. This results in them 
being ‘reluctant to teach, unable to teach, or unable to teach 
in depth’, making it difficult for them to fulfil their key 
responsibility of cultivating students’ digital and intelligent 
capabilities. The evaluation system for faculty members 
generally ‘prioritises research over teaching’; in particular, 
the lack of incentives for teaching reform and the 
enhancement of engineering practice capabilities further 
exacerbates this contradiction. 

4. Institutional and systemic barriers to interdisciplinary 
integration and management. The cultivation of digital and 
intelligent talent emphasises interdisciplinary integration, 

requiring the breaking down of barriers between faculties and 
disciplines to achieve in-depth convergence of fields such as 
computer science, artificial intelligence, automation and 
electronic engineering. However, under the current university 
management system, resource, administrative and evaluation 
barriers persist between different faculties. Course sharing, 
mutual recognition of credits, the appointment of teaching 
staff across departments, and students taking courses outside 
their own disciplines all face significant administrative 
resistance. Organising a genuinely interdisciplinary teaching 
team, launching a high-quality interdisciplinary course, or 
jointly establishing a shared practical training platform often 
requires overcoming enormous coordination costs. 
Consequently, interdisciplinary education largely remains at 
the conceptual level and is difficult to implement in a 
thorough and systematic manner. 

4.2. Measures and Recommendations 
To effectively address the challenge of the disconnect 

between talent development and industry needs, it is essential 
to establish a demand-driven, dynamic adjustment 
mechanism centered on the integration of industry and 
education. Higher education institutions should proactively 
forge strategic partnerships with leading enterprises and 
renowned research institutes in their sectors, jointly 
establishing advisory committees for programme 
development to enable industry experts to participate deeply 
in the entire process of formulating talent development plans, 
designing curriculum frameworks and evaluating teaching 
quality. At the same time, a ‘course–project–competition’ 
linkage mechanism should be established, transforming real-
world corporate project cases and technical challenges into 
course design, final-year project topics and subject 
competition content. Through initiatives such as ‘bringing 
industry projects into the classroom’ and ‘promoting learning 
through competition’, we can ensure that training standards 
remain closely aligned with cutting-edge industry demands, 
thereby achieving the dynamic and immediate integration of 
cutting-edge technologies into teaching practice. 

With regard to the development of practical teaching 
resources, it is necessary to build a modern practical platform 
system that ‘combines virtual and physical elements and 
undergoes iterative upgrades’ through diversified funding and 
innovative models. Efforts should be made to actively secure 
specialized government funding, attract corporate donations 
and social capital investment, and reduce construction costs 
through a model of jointly establishing and managing joint 
laboratories and internship bases. We must vigorously 
develop high-quality virtual simulation teaching resources 
and collaborate with enterprises to develop a series of national 
and provincial-level virtual simulation experimental teaching 
projects covering core areas such as intelligent instrument 
design and industrial big data analysis. At the same time, 
education-grade AI and IoT services provided by public cloud 
platforms, together with low-cost open-source hardware such 
as Raspberry Pi and Arduino, can be used to build flexible and 
scalable cloud-based experimental environments. These 
resources can help reduce the constraints of physical space 
and equipment and provide students with more opportunities 
for practical learning. 

To address the shortcomings in the engineering practical 
skills and new technology expertise of the teaching staff, it is 
essential to implement a systematic capacity-building 
programme that ‘combines recruitment with cultivation and 
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is incentive-driven’. The system for teachers to gain practical 
experience in industry must be strictly enforced; through 
initiatives such as ‘dual appointments between universities 
and enterprises’ and ‘visiting engineer’ programmes, a long-
term mechanism should be established to enable young 
teachers to undertake work placements in enterprises and 
participate in technological research and development. 
Regular staff training sessions and workshops centered on 
cutting-edge technologies such as artificial intelligence, big 
data and the Internet of Things should be organised, inviting 
technical experts from industry and leading academics to 
deliver specialized lectures. More importantly, reforms to the 
staff evaluation system must be deepened; the weighting of 
teaching achievements, educational reform projects and 
textbook authoring in professional title assessments and 
performance appraisals should be increased, and ‘teaching-
focused professor’ positions should be established to 
stimulate staff’s intrinsic motivation to engage in teaching 
reform and self-improvement. 

To remove institutional and systemic barriers to 
interdisciplinary integration, it is essential to innovate 
teaching management models and provide institutional 
safeguards for talent development. Interdisciplinary teaching 
centres or virtual teaching and research units, such as 
‘Intelligent Measurement, Control and Instrumentation’, can 
be established to coordinate teaching resources across 
different faculties. Credit recognition and course-sharing 
mechanisms can also be improved, with more flexible credit 
transfer policies encouraging students to take elective courses 
in other disciplines and allowing interdisciplinary projects to 
be included in the credit system. In addition, a ‘dual-
supervisor’ system can be introduced, in which each student 
is guided by an academic supervisor together with a mentor 
from industry or another discipline. This arrangement can 
support students in both academic study and practical project 
work and help interdisciplinary education be implemented 
more effectively. 

5. Conclusion 
The Digital-Intelligent Era has brought new opportunities 

and challenges to the field of measurement and control 
technology and instrumentation. The discussion in this paper 
shows that traditional talent development models need to be 
further adjusted to respond to technological development and 
industrial transformation. The proposed training pathway 
emphasizes industry-education integration, practice-driven 
teaching and interdisciplinary integration. Through the 
optimisation of the curriculum, innovation in teaching 
methods, the development of practical training platforms and 
the improvement of teaching staff, students’ engineering 
practical skills, innovative thinking and interdisciplinary 
problem-solving abilities can be further strengthened. 

In the future, higher education institutions can continue to 
strengthen cooperation with industry, promote the transition 
from ‘knowledge transfer’ to ‘competence development’, 
improve intelligent teaching resources and practical platforms, 

and develop more flexible interdisciplinary management 
mechanisms. These efforts can help cultivate high-calibre, 
application-oriented talent that better meets the needs of the 
Digital-Intelligent Era and supports the development of 
intelligent manufacturing and technological innovation. 
Future research can further evaluate the implementation of 
these training pathways and examine how they can be 
improved based on actual teaching outcomes. 
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