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Reforming an Environmentally Friendly Talent Training Model in the Virtual Teaching and Research Laboratory
ABSTRACT 
The construction of an ecological civilisation in China and the proposal of the “dual-carbon” goal have led to new requirements and challenges for the cultivation of environmentally friendly talent. It is imperative to construct a virtual teaching and research room with the goal of cultivating environmentally friendly and economically friendly talent to carry out relevant education and teaching activities. This paper introduced the construction goal, construction content, construction path, expected results and characteristic innovations of the environmentally friendly talent training model reform of the virtual teaching and research laboratory at the University of Science and Technology Liaoning. This study provides a reference for cultivating increasingly environmentally friendly talent and helping the construction of ecological civilisations and sustainable development in China. 
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1. INTRODUCTION
 Green waters and green mountains are golden mountains and silver mountains, respectively. The importance of ecological civilisation has become increasingly prominent. In particular, the proposal of the “dual-carbon” goal has demonstrated the Chinese government’s determination to actively address climate change and take the path of green and low-carbon development (Bie 2024). This reflects China's initiative to assume its international responsibility to address climate change. This has led to new requirements and challenges for the cultivation of environmentally friendly talent (Acevedo-Duque et al. 2022; Umair et al. 2023). The increasing agenda of environmental management and the increase in studies on the subject have also revealed the necessity for institutions to adopt green practices (Bal & Bulgur, 2024). DALILA is an example of collaborative projects between multiple higher education institutions (from Europe and Africa) and local institutions that promote interdisciplinary approaches to address climate change and green energy transitions in the curricula of universities. DALILA designed new courses on green energy and renewable energy connected to the core curricula in engineering and economics departments in African Universities, sufficient to prepare students to make the necessary decisions in their daily lives to address sustainability challenges both in technical and socio-economic perspectives (Zacchia et al., 2022).To follow these trends, it is imperative to construct a virtual teaching and research room with the goal of cultivating environmentally friendly and economically friendly talent to carry out relevant education and teaching activities 
 ADDIN EN.CITE 
(Fu 2023; He 2023; Bratton 2018; Xu et al., 2024)
.
 The environmental management teaching team of University of Science and Technology Liaoning has joined forces with 15 teachers from different disciplines, such as business administration, materials and metallurgy, civil engineering chemical engineering, mining engineering, economics and law, innovation and entrepreneurship; more than 20 domestic universities; and more than 10 and 7 enterprises to jointly explore the concept of “professional management”. Education + environmental education" environmentally friendly talent training model to create an education system and a teaching and research community with the coordinated development of the east and the west, interdisciplinary specialization, the integration of theory and practice, online and offline integration, and the synergy of the virtual and the real (Zhou et al., 2021). We
 will contribute to the training of increasingly environmentally friendly talent and jointly help the implementation of China’s ecological civilisation construction and sustainable development strategy.
2. CONSTRUCTION GOAL
 Focusing on the fundamental task of cultivating people by morality, guided by the new concepts of “morality and industry”, “morality first and profession-oriented”, and “cultivating talents with family and country feelings, possessing professional knowledge-quality-ability and adapting to the times”, with the goal of “environmentally friendly talent that is in high demand”, we
 will create a new type of grassroots teaching organization in the “smart +” era that features online and offline integration and the coordinated development of virtual reality (Ren & Na, 2023).
 The teaching and research laboratory aggregates faculty, innovates teaching and research forms, collaborates and shares, extensively carries out education, teaching research and exchange activities in the “cultivation of environmentally friendly talent”, strengthens cross-professional, cross-school and cross-regional teaching and research exchanges and cooperation, and promotes environmentally friendly talent (Usman et al., 2023). We
 should conduct research and exploration on training methods and promote collaboration among majors, disciplines, schools and enterprises to jointly create a high-quality teaching resource library, an excellent teaching case library and a high-quality teacher training resource library to promote interconnection and sharing. Therefore, we
 will comprehensively enhance the teaching and education ability of teachers at different levels and from different regions, especially the western region, and enhance the ability of teachers to deeply integrate modern information technology with education and teaching, laying a solid foundation for improving the quality of talent training and contributing to the improvement of colleges and universities across the country. In particular, the cultivation quality of environmentally friendly talent in colleges and universities in the central and western regions is contributing.
3. CONSTRUCTION CONTENTS AND CONSTRUCTION PATHS
 The teaching and research laboratory combines the environmentally friendly talent training mode to jointly carry out teaching and research activities, teaching research, teaching resources, teacher training and other activities to form an education mechanism from theory to practice, school-school integration, and school-enterprise integration. The main paths followed for Jane Eyre's yoghurt and its contents and construction are as follows:
3.1 Regularly carry out teaching and research activities
This mainly includes the following: first, research and establishment of verification themes related to the cultivation of environmentally friendly talent and the assignment of a person in charge; second, online teaching and research activities with clear themes are held once a month; and third, offline teaching and research activities are held once every semester. The contents include new concepts, new thoughts, new methods, and new paradigms for the cultivation of environmentally friendly talent and implementation plans and research plans for the in-depth integration of “professional education + environmental education”. At the same time, we will jointly create high-quality classrooms, based on the national first-class course “Environmental Business Studies” and on the basis and model, to create a course group, “professional courses + environment”, related to the training model of environmentally friendly talent and to develop dual-teacher classrooms, digital classrooms and hybrid classrooms. Flipped classrooms and other demonstration classrooms.
3.2 Jointly carry out teaching research
This mainly includes the following aspects. First, teaching seminars are held regularly. The contents include the in-depth integration of “professional education + environmental education”, major construction + environment, curriculum ideology and politics, teaching content, teaching methods, teaching methods, assessment methods, teaching evaluation, etc. The first is the collaborative application for teaching projects, including various teaching reform projects, the Ministry of Education’s excellent ideological and political education projects, first-class courses, ideological and political demonstration courses, etc.; the third is the collaborative writing of monographs, education reform papers, and research related to the cultivation of environmentally friendly talent. report, etc., to condense and promote research on the cultivation of environmentally friendly talent.
3.3 Build a high-quality teaching resource database
This mainly includes, first, the collaborative construction of professional training programs, syllabi, and knowledge maps for the cultivation of environmentally friendly talent; second, the construction of a textbook library by collaborating with each member unit to compile a “professional + environment” according to the professional characteristics and regional characteristics of the school. series of professional textbooks, teaching videos, electronic courseware, and examination questions; the third is the construction of the case database, which cooperated with the member units to compile the case collections of “professional + environment”; the fourth is database construction, which cooperated with the member units to collect and organize the cases based on the majors of the majors. Relevant green and low-carbon laws and regulations set relevant institutional provisions. Fifth, practical teaching resource construction involves the collaborative construction of experimental projects and training projects to form shared teaching resources that can be cross-cut, referenced, and promoted.
3.4 Teacher training should be conducted regularly
The national first-class course of “Environmental Management”, the national ideological and political education boutique projects, the provincial teaching teachers, the ideological and political demonstration teaching team of the course, and the famous ideological and political teaching teachers of the course are played to carry out teacher training in an orderly manner: first, to carry out various courses. The teacher training of the member units involves in-depth integration of “professional education + environmental education”; the second is the development of teacher training on the environmentally friendly talent training model and the implementation plan of curriculum teaching; and the third is training on the improvement of teaching methods and the teaching ability of “professional education + environmental education”. The fourth is special training for college teachers in the western region to achieve the radiation of teaching experience and teaching results to the west and to contribute the wisdom and strength of college teachers to the construction of an ecological civilisation and the realisation of the “dual carbon goal.”
4. EXPECTED OUTCOMES AND FEATURED INNOVATIONS
4.1 Expected results

 Through the above construction paths, the virtual teaching and research room is expected to achieve the following outcomes:
First, the number of schools, enterprises and teachers participating in virtual teaching and research should be increased. The number of member units, the number of enterprises and the number of teachers will gradually increase to 50, and the number of enterprises will gradually increase to 300, so that more college teachers can participate in professional education and the environment. In the process of in-depth integration of educating people.
Second, an environmentally friendly talent cultivation teaching and research team that integrates interdisciplinary and school-enterprise talent should be created. A high-level teaching team and research team with in-depth integration of “professional education + environmental education” with member units were co-established, and each member unit was jointly applied for 2 education reform projects at or above the provincial level and for 2 teaching reform achievement awards. He participated in 5 education reform projects for each member unit and supported 6 colleges and universities in western China to carry out research on the course teaching mode, talent training mode, assessment and teaching evaluation mode, etc. Teaching reform and research.
 Third, an education resource library for environmentally friendly personnel training that can be used for reference and sharing should be created. We will work with each member unit to create a digital teaching resource library that has the deep integration of “professional education + environmental education”, and we will strive to publish 2 relevant textbooks, 2 case collections and 2 collections of materials and compile the materials of the teaching exchange activities organized every year into this manual for use by member units.
 Fourth, an education, teaching and research base for the reform of the environmentally friendly personnel training model should be created. An education teaching research base that effectively integrates the four functions of each member unit in teaching, teaching research, teacher training and personnel training is formed. Teacher training and related teaching seminars are regularly organised every year to contribute to the cultivation of more and better quality environmentally friendly talent.
4.2 Characteristic innovation
 The main innovations of the virtual teaching and research laboratory of the environmentally friendly talent training model reform include the following:
The first aspect is the concept innovation. Guided by Xi Jinping's thought on ecological civilization and taking its own responsibility to work together to promote sustainable development and build a community with a shared future for mankind, the teaching and research laboratory has set the goal of cultivating high-quality and environmentally friendly talent and has integrated ecological civilization education and environmental education on the basis of professional education to provide cultivated builders and successors of the socialist cause with a solid professional foundation and a strong sense of environmental responsibility to contribute.
The second aspect is model innovation. An education paradigm with the deep integration of “professional education + environmental education” has been created. Relying on University of Science and Technology Liaoning, we have cooperated with other universities and enterprises at home to create an education system that deeply integrates environmental education with different disciplines and has created “management + environment”, “economy + environment”, “materials + environment”, and “chemical industry + environment”. “Mining + environment” is the first of its kind in education, and the school has comprehensively carried out teaching and seminars on the training objectives, teaching models, teaching methods, teaching resources, and assessment methods of environmentally friendly talent to build an education that includes multidisciplinary integration, school-school integration, and school-enterprise integration. paradigm to achieve the in-depth integration of moral education and knowledge education, and the true unification of talent education and talent education.
 Third, ideological and political innovation. The “systematised, accurate, and modernised” ideological and political education has been realised. In-depth curriculum ideological and political work has been carried out, and the “matrix corresponding to the teaching content and curriculum ideological and political elements” has been designed according to different majors to achieve the “systematisation and precision” of curriculum ideological and political affairs. In the areas of social practice, seminars, internships, and assessments, the ecological thought of civilization has been implemented, and in the “era of modernization”, the curriculum ideology and politics have been truly moisturized and silent, and the education goal of “educating talent for the party and the country” has been achieved.
 Fourth, system innovation. An ecological teaching and research system of “undergraduate and master collaboration, teaching and research interoperability, and internal and external linkage” has been established. The “environmentally friendly talent cultivation” of the teaching and research laboratory should extend from undergraduates to graduate students and from on-campus to off-campus. "Eco-friendly teaching team", "Environmental management research institute", "ECO environmentally friendly research association", etc., to achieve "the interoperability of teaching and scientific research" and strengthen the "linkage" construction of internal and external teachers and internship training bases to build a new ecological teaching and research system.
 In the context of “smart +”, the construction of high-quality virtual teaching and research rooms supported by digitization is a task that the Ministry of Education and the Liaoning Provincial Department of Education attach great importance to. College teachers need to take active action and join the construction of virtual teaching and research rooms to contribute to environmental friendliness in China. The cultivation of innovative talent contributes to the wisdom and strength of universities.
5. CONCLUSION
This paper introduces the construction goal, construction content, construction path, expected results and characteristic innovation of the reform of the environment-friendly talent training mode of the virtual teaching and research laboratory in the University of Science and Technology Liaoning. It provides a reference for training more and more environment-friendly talents and promoting the construction of ecological civilisation and sustainable development. There are also some shortcomings in this study, such as the lack of more detailed data-based case studies. We will collect more detailed case data in our
 future research, and then propose a more targeted reform model for environmentally friendly personnel training.
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