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Abstract: This paper focuses on the international cooperation pathways of leading specialized universities in China
during their internationalization process. By analyzing the inherent characteristics and external challenges of specialized
universities, combined with global trends in educational cooperation, this study systematically examines innovative models
of Sino-foreign cooperation in joint education programs, research collaboration, and talent cultivation. The paper particularly
examines practical cases from China University of Geosciences (Wuhan) and other institutions, analyzing typical
cooperation paradigms such as the “Four Universities + Four Enterprises” model, China-US “4 + 0” cultivation, and China-
Russia bachelor-master integrated programs. Based on effective domestic and international experiences, the study proposes
strategic recommendations for establishing standards alignment, resource integration, and quality assurance systems tailored

to the Chinese context, aiming to provide references for similar institutions to enhance their international education levels.
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1. Advantages and disadvantages of specialized universities

Specialized universities typically refer to higher education institutions with prominent advantages in specific
disciplinary fields, forming distinctive educational characteristics. Compared to comprehensive universities,
specialized universities possess inherent advantages in resource concentration and disciplinary focus, while also
facing unique challenges due to their limited disciplinary coverage . In-depth analysis of these characteristics
helps clarify the strategic direction for international cooperation of specialized universities.

1.1. Advantages of specialized universities

The core advantage of specialized universities first manifests in resource concentration and professional depth.
Due to the focused allocation of educational resources on advantageous disciplines, specialized universities can
develop complete disciplinary systems, advanced experimental facilities, and high-level faculty teams in specific
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fields . Taking China University of Geosciences (Wuhan) as an example, leveraging its long-term accumulation
in geological sciences and resource environment fields, the university has taken the lead in establishing the
“China-Uzbekistan College for Elite Engineers,” focusing on areas such as green mining exploration and
development, to build an international, innovative cultivation system for excellence engineers *.

Secondly, specialized universities possess significant brand recognition and industry influence. Within
specific fields, specialized universities typically establish long-term, close cooperative relationships with relevant
industries and enterprises. For instance, Eindhoven University of Technology (TU/e) in the Netherlands maintains
deeply integrated collaborations with high-tech industry leaders in its surrounding Brainport region, such as
ASML and Philips. Through this partnership model, senior industrial researchers are regularly incorporated into
university teams as adjunct professors, bringing real-world industrial challenges directly into research agendas
and academic programs. This systematic integration ensures both educational content and scientific research
maintain cutting-edge relevance and practical applicability.

Thirdly, specialized universities have flexible organizational structures and rapid response capabilities.
Compared to comprehensive universities with complex disciplinary structures, specialized universities have
more streamlined internal management systems and can respond more quickly to technological advancements
and industrial changes. The “Jiangsu University of Science and Technology Mordovia Joint Institute” established
through cooperation between Jiangsu University of Science and Technology and Russian Mordovia State
University was efficiently advanced from consensus to approval, becoming the first Sino-Russian cooperative

education institution in Jiangsu Province to achieve bachelor-master integration and dual-degree cultivation.

1.2. Disadvantages of specialized universities

Compared to comprehensive universities, the most obvious disadvantages of specialized universities lie in
disciplinary singularity and resource limitations. Narrow disciplinary coverage may lead to deficiencies in
students’ interdisciplinary perspectives and knowledge integration capabilities, while also restricting research
potential in cutting-edge interdisciplinary fields "'

Secondly, specialized universities face challenges of limited visibility and resource attractiveness in the
internationalization process. Except for a few world-leading specialized universities, most specialized institutions
have limited global recognition. Research indicates that in the international cooperation networks of China’s “985
Project” universities, partners are mainly concentrated in technologically developed countries like the United
States, with relatively limited attractiveness to institutions in other regions.

Furthermore, specialized universities face particular difficulties in coping with comprehensive ranking
pressures. Current mainstream university ranking systems tend to favor comprehensive universities with broad
disciplinary coverage, making it difficult for specialized universities to secure advantageous positions in rankings,
thereby affecting their competitiveness and discourse power in the international education market (Table 1).

Table 1. Comparison of advantages and disadvantages of specialized universities

Dimension Advantages Disadvantages
Disciplinary Layout Disciplinary focus, professional depth Narrow coverage, interdisciplinary limitations
Resource Allocation Resource concentration, efficiency priority Limited total resources, difficult to balance
Brand Influence High recognition within the field Limited global visibility
Organizational Structure Streamlined structure, rapid response Insufficient scale, weak carrying capacity
International Cooperation Precise alignment in professional fields Insufficient comprehensive competitiveness
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2. The necessity of strengthening international cooperation for specialized
universities

In today’s increasingly interconnected world, strengthening international cooperation has transformed from an
“option” to a “necessity” for leading specialized universities. Particularly against the backdrop of accelerated
technological revolution and industrial transformation, single institutions or individual countries find it difficult
to independently address complex global challenges, making international cooperation a strategic choice for
specialized universities to break through development bottlenecks and enhance global influence.

2.1. Urgent requirements of educational transformation in the intelligent era

The rapid development of artificial intelligence, big data, and other technologies has had a disruptive impact
on higher education models, requiring specialized universities to address educational paradigm shifts through
international cooperation. Al and data technologies are driving the transformation of academic research, and
scholars and research institutions need to master how to use data and artificial intelligence to conduct research
and enhance research impact ',

For specialized universities, international cooperation enables sharing intelligent education technologies,
jointly building new curriculum systems, and collaboratively researching teaching method innovations, avoiding
falling behind in the digital transformation process. The joint institute cooperated by Chongqing University
of Posts and Telecommunications and Russian Far Eastern Federal University offers majors such as Internet
of Things Engineering and Computer Science and Technology, deeply integrating the advantages of both
universities in the “digital intelligence technology” field to cultivate international talents meeting urgent national

strategic needs'®.

2.2. Intrinsic demand for resource optimization and capability complementarity
International cooperation provides important channels for specialized universities to obtain complementary
resources and enhance comprehensive capabilities. Research shows that cooperation between higher education
institutions and multiple sectors, such as industry and government departments, is crucial for promoting
innovation and sustainable development .

For specialized universities, “strengthening alliances” with international peer institutions can further
consolidate and enhance their distinctive advantages. For example, the “Jiangsu University of Science and
Technology Mordovia College” established through cooperation between Jiangsu University of Science and
Technology and Russian National Research Mordovia State University concentrates high-quality educational
resources from both institutions in fields such as photoelectric information and electronic information, creating
synergistic effects. Meanwhile, “‘complementary cooperation” between specialized universities and comprehensive

universities can compensate for deficiencies in general education and interdisciplinary research.

2.3. Important pathways for addressing global challenges and participating in global
governance

As global challenges such as climate change, public health, and sustainable development become increasingly
severe, specialized universities need to gather global wisdom through international cooperation to jointly seek
solutions. In the field of marine technology, research indicates that international cooperation is an important
organizational model for promoting technological innovation, and by building international cooperation
networks, the supporting and leading role of marine technology can be fully utilized.
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In addressing global challenges, specialized universities can play irreplaceable roles in international
cooperation networks by leveraging their professional advantages in specific fields. For example, China
University of Geosciences (Wuhan), with its professional advantages in geological sciences and resource
environment fields, can provide professional knowledge and solutions for global climate change research,

geological disaster prevention, and other issues ™.

3. Characteristics and experiences of international cooperation in world-renowned
specialized universities

Globally, numerous renowned specialized universities have achieved leapfrog development through innovative
international cooperation models, forming many referential regular experiences. In-depth analysis of these cases

provides important references for Chinese specialized universities in conducting international cooperation.

3.1. Deep integration model of Sino-foreign cooperative education
Sino-foreign cooperative education represents an important pathway for the internationalization of specialized
universities, demonstrating how specialized universities from different civilizational backgrounds can achieve
mutual benefits and win-win outcomes through deep integration. The cooperative education program between
China Agricultural University and Cornell University adopts a “4 + 0” cultivation model, where students can
receive international high-quality education domestically and obtain bachelor’s degrees from both universities
upon graduation

The characteristics of such cooperation lie in joint standard establishment and resource sharing. The China
Agricultural University-Cornell Program fully introduces Cornell University’s cultivation system and teaching
resources while integrating the traditional advantages of China Agricultural University, creating an international
cultural and educational environment for students. The curriculum design emphasizes general-specialty
integration and interdisciplinary approaches, focusing on building disciplinary categories and professional core
courses covering two major directions: Food Science and Engineering, and Food Quality and Safety.

3.2. University-enterprise collaborative transnational cooperation model

University-enterprise collaborative promotion of international cooperation represents an important innovation
in the internationalization of specialized universities. In the “China-Uzbekistan College for Elite Engineers” led
by China University of Geosciences (Wuhan), the “Four Universities + Four Enterprises” model was adopted
for joint construction and operation, focusing on talent cultivation and technological innovation cooperation in
fields such as green mining exploration and development, transportation infrastructure construction, and artificial
intelligence .

This “university-enterprise collaboration, major project-driven” model ensures that talent cultivation is
directly anchored to the front lines of major overseas projects of Chinese enterprises, enabling local Chinese
students to “learn to fight on the battlefield” and face complex engineering challenges in international teams. This
cooperation not only promotes technical-level collaboration but also achieves soft connectivity at the rule level,
forming a new paradigm for cultivating excellence engineers that can lead globally.

3.3. Dual-supervisor model for teaching innovation

In terms of teaching model innovation, dual-teacher collaboration and cooperative education have become
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effective ways to improve talent cultivation quality. The China Agricultural University-Cornell Program
implemented a course dual-teacher system and “CAU + Cornell Research Dual-Supervisor System,” where
Chinese and American teachers jointly teach courses, learning from and complementing each other’s teaching
methods . Over four years, more than 60 Chinese teachers and 33 foreign teachers participated in the program’s
teaching.

This model also specially established the “Scientific Research and Innovation Literacy” course series, where
teachers from both universities conduct innovative, interdisciplinary exchanges and cooperation, jointly guiding
students in scientific research innovation training. Under the dual-supervisor system, students achieved fruitful
scientific research results, including 1 international award, 4 national awards, over 100 other awards, more than
20 high-level papers, and 3 national invention patent applications (Table 2).

Table 2. International cooperation models of specialized universities

Cooperation model Representative case Main characteristics Applicable conditions
Cooperative Education ~ China Agricultural University- “4+0” model, degree mutual C omp apble cducational
. . . . philosophies, complementary
Model Cornell Program recognition, curriculum integration

professional advantages

Four universities + four enterprises,

University-Enterprise China-Uzbekistan College for project-driven, industry-cducation

Matched university-enterprise

Collaboration Model Elite Engineers integration needs, major project support
China Agricultural University Joint supervision by Chinese and Sufficient faculty resources,
Dual-Supervisor Model Research Dual-Supervisor foreign teachers, research thinking smooth communication
System integration, cross-cultural guidance mechanisms

4. Pathway choices for international cooperation of Chinese specialized universities

Based on the analysis of international experiences and combined with China’s actual situation, Chinese
specialized universities should systematically promote international cooperation in strategic planning, talent
cultivation, scientific research collaboration, and brand building, constructing international development
pathways that suit their characteristics.

4.1. Improving strategic planning, constructing systematic international cooperation
framework

Chinese specialized universities should first plan international cooperation from a strategic height, constructing
a systematic framework for international education. In the cooperation process between Jiangsu University of
Science and Technology and Russian Mordovia State University, they accurately grasped the China-Russia
cultural exchange mechanism, successfully approved the university’s first Sino-foreign cooperative education
institution, which also became the first Sino-Russian cooperative education institution in Jiangsu Province to
achieve bachelor-master integration and dual-degree cultivation.

Specifically, Chinese specialized universities should adhere to systematic thinking and construct a
comprehensive pattern of international exchanges and cooperation. Universities should systematically design
international education work, clarify international development pathways, and improve international education
assessment mechanisms. Through university-wide “one game of chess” systematic design, promote the
construction of an international management system, improve the three-level international working mechanism

of university, college, and team.
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In strategic planning, Chinese specialized universities should pay special attention to relying on
advantageous disciplines and expanding cooperation networks. China University of Geosciences (Wuhan)
can leverage its professional advantages in geological sciences and resource exploration to establish strategic
partnerships with internationally leading specialized universities, while selectively conducting interdisciplinary
cooperation with comprehensive universities to compensate for its disciplinary singularity.

4.2. Innovating cultivation models, enhancing international talent cultivation capacity
Talent cultivation is the core function of universities. Chinese specialized universities should enhance students’
global competitiveness and cross-cultural adaptability by innovating international talent cultivation models.

On the one hand, the “internationalization at home” cultivation model can be promoted. The cooperative
education program between China Agricultural University and Cornell University adopts a unique “4 + 0”
cultivation model with a four-year academic system, where students can receive an international high-quality
education domestically. Based on the requirements of the Ministry of Education, this program integrates the
resource advantages of both universities’ food disciplines, actively exploring and constructing a multidisciplinary,
internationally distinctive talent cultivation system .

On the other hand, degree mutual recognition and joint degree programs should be actively promoted. City
University of Hong Kong and Columbia University in the United States jointly offer a dual bachelor’s degree
program. Students spanning 12 majors complete their first two years of study at City University of Hong Kong
before proceeding to Columbia University for the final two years. Upon graduation, students receive bachelor’s
degrees awarded by both institutions. This program provides students with cross-cultural learning experiences

and international academic resources.

4.3. Building research networks, strengthening international cooperation, and innovation
effectiveness

Research collaboration is the core content of high-level international cooperation. Chinese specialized universities
should enhance scientific and technological innovation capabilities and international academic influence by
building international research cooperation networks.

First, implement disciplinary international influence enhancement plans and actively integrate them into
the global academic system. Universities should align with international disciplinary evaluation systems, strive
to cultivate more highly cited scholars, and enhance the international influence of academic achievements.
Scientometric analysis and research frontier identification can help institutions clarify their position in the global
research landscape, providing a basis for international cooperation strategies '

Second, aim at world technological frontiers and build collaborative research teams with world-class
universities and research institutions """, China University of Geosciences, through the Graduate Student
International Academic Exchange and Research Cooperation Funding Program, supports graduate students to
participate in international research cooperation, with destinations including the United States, Italy, the United
Kingdom, Germany, Japan, and other countries, covering multiple characteristic disciplines such as earth sciences
and energy.

Furthermore, cross-university research groups and virtual laboratories can be constructed. The key lies
in establishing institutionalized academic exchange mechanisms and resource-sharing platforms. This can be
achieved through joint applications for major international research projects, regular online seminars, and co-
developing and sharing large-scale research facilities and databases, thereby fostering profound synergy.
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4.4. Strengthening brand building, enhancing international influence and discourse power
Chinese specialized universities should strengthen their international education brand building, enhancing their
influence and discourse power in global higher education governance (Table 3).

On the one hand, leverage the resource advantages of Chinese universities to strengthen international
cultural education brand building. China University of Geosciences (Wuhan), through cooperation with multiple
universities and enterprises in Uzbekistan, established the “China-Uzbekistan College for Elite Engineers,”
building a core platform for high-level engineering talent cultivation and technological innovation radiating
Central Asia. This brand building not only enhances the university’s international influence but also creates
conditions for further international cooperation "*'.

On the other hand, actively participate in global education governance and export Chinese standards and
solutions "*"!. After introducing the core content of Cornell University’s food nutrition courses, the China
Agricultural University-Cornell Program, aiming to adapt to Chinese dietary culture, solve local health problems,
and connect with domestic industry needs, conducted “localization” transformation and integration from multiple
dimensions. This standard export represents an advanced form of deepened international cooperation and an

important way for Chinese specialized universities to enhance their international influence .

Table 3. International cooperation pathways and measures for Chinese specialized universities

Cooperation pathway Specific measures Expected outcomes

Improve the three-level international working Form systematic, sustainable international

Strategic Planning mechanism, construct a university-wide coordination .
cooperation framework
framework
Promote the “internationalization at home” model, Enhance students’ global competitiveness,

Tal Itivati . . . . .
alent Cultivation advance degree mutual recognition and joint degrees increase supply of international talents

Implement disciplinary international influence
Research Collaboration enhancement plans, construct transnational virtual
laboratories

Improve the scientific research innovation level,
enhance the disciplinary academic influence

Strengthen characteristic disciplinary brands, Enhance international discourse power, increase

Brand Building participate in global standard-setting global attractiveness

5. Conclusion

Against the backdrop of intertwined globalization and digitalization, international cooperation for leading
specialized universities has transformed from an optional strategy to an inevitable path 'Y, By analyzing the
advantages and disadvantages of specialized universities, this paper demonstrates the necessity of international
cooperation, summarizes the cooperation experiences of world-renowned specialized universities, and proposes
international cooperation pathways for Chinese specialized universities.

Research shows that specialized universities form unique advantages through resource focus but also face
development bottlenecks of disciplinary singularity and resource limitations ""*. In the context of the intelligent
era, specialized universities must break through development constraints and enhance global competitiveness
through strengthening alliances and complementary cooperation. Models such as Sino-foreign cooperative
education, university-enterprise collaborative cooperation, and the dual-supervisor system provide referential
models for international cooperation of specialized universities.

For Chinese specialized universities, international cooperation should be systematically promoted from
four aspects: improving strategic planning, innovating cultivation models, building research networks, and
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strengthening brand building. By constructing a university-wide “one game of chess” international cooperation
framework, promoting internationalization at home cultivation models, implementing disciplinary international
influence enhancement plans, and strengthening characteristic disciplinary brands, Chinese specialized
universities can continuously improve their internationalization levels and global influence.

Educational exchange is the most profound and enduring form of cultural exchange. Through high-quality
international cooperation, Chinese specialized universities can not only enhance their own educational levels and
international competitiveness but also contribute Chinese wisdom and solutions to the diversity and sustainable
development of world higher education, playing unique roles in building a community with a shared future for
mankind.
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