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Abstract

Cultivating innovative talent in fluorescence analysis is imperative for future scientific
research and industry. This necessitates a commitment to the integration of research
and education, optimized training methodologies, enhanced faculty development,
diverse teaching approaches, and the promotion of inquiry-based learning. This paper
focuses on the cultivation of innovative talents in fluorescence analysis, analyzes the
current training status, explores the existing problems and their root causes, and
proposes strategic talent training schemes. The aim is to ensure that the concept of
integration of science and education runs through the entire talent training process in
the field of fluorescence analysis, thereby promoting technological innovation and
application popularization.

Keywords

Integration of Science and Education; Fluorescence Analysis; Talent Cultivation;
Technological Innovation.

1. Introduction

As a higher education concept, the integration of science and education organically combines
scientific research with educational activities, cultivating high-quality talents through high-
level scientific research practice with talent cultivation as the core content and focus. It has
gradually become a key priority in the construction of world-class universities and first-class
disciplines.[1] One of the eight key priorities for building 'Double First-Class' universities and
developing leading disciplines is to deepen the integration of science and education.[2]

Fluorescence analysis research has developed rapidly, with numerous universities, research
institutes, and enterprises dedicated to studies in areas such as fluorescent labeling, fluorescent
probes, and fluorescence analysis instruments. In the new era of rejuvenating the country
through science and education, the integration of science and education is an important
approach to realizing the integrated development of science and technology, education, and
talent. Therefore, the cultivation of innovative talents in the fluorescence analysis major in
universities under the guidance of this concept is particularly crucial.

2. Analysis of the Current Status of Cultivating Innovative Talents in
Fluorescence Analysis

2.1. Demand Analysis for Talents in Fluorescence Analysis

Fluorescence analysis technology is widely applied across various fields, including university
research, medical care, environmental monitoring, and agriculture. Beyond mastering a solid
theoretical foundation, students must develop comprehensive abilities in instrument operation
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and maintenance, quality control awareness, and knowledge of relevant regulations.
Meanwhile, teamwork is essential in fluorescence analysis work, and effective communication
serves as the foundation for successful teamwork. In the face of the increasingly sophisticated
and diverse requirements for talent capabilities within the industry, students ought to keep
themselves informed of technological development trends, align with the actual needs of the
industry, and consistently update their knowledge reserves to adapt to the rapidly evolving
technological environment. This also reflects the key position of fluorescence analysis in
scientific research and industry, as well as its important role in serving national science and
technology strategies.

2.2. Analysis of Talent Training Modes in Fluorescence Analysis

Fluorescence analysis is a laboratory-based technology, and laboratory skills training is an
indispensable part of learning fluorescence analysis. However, current curricula at some
universities are oversimplified, focusing merely on instrumental operation rather than
comprehensive understanding. Instead, universities should provide more detailed training,
including the experimental principles of instruments, details of sample preparation for
different types, data collection and analysis, as well as specific operations and daily
maintenance. To enhance students' comprehensive scientific research capabilities, university
training modes should encourage students to independently carry out research projects or
practical topics, guiding them to apply theoretical knowledge to solve practical scientific
research problems. This will effectively improve their ability to address real-world issues and
innovative thinking, helping students better understand the application of fluorescence
analysis technology in practical scenarios.

3. Practical Necessity of Cultivating Innovative Talents in Fluorescence
Analysis under the Concept of Integration of Science and Education

3.1. Inevitable Requirements for Fluorescence Analysis under Modern
Analytical Conditions

With the rapid progress of science and technology, fluorescence analysis technology has been
continuously innovated, with new instruments, new probes, and new algorithms emerging
successively. An overreliance on rote knowledge transmission, at the expense of practical
competency development, risks leaving graduates ill-prepared for the demands of the modern
workplace. Therefore, it is imperative that academic curricula are continually updated to
remain synchronous with technological advancements and the practical application needs of
the industry. Enhancing hands-on laboratory training and expanding industry-academia
collaborations are crucial strategies to bridge the gap between theoretical knowledge and
practical industrial applications.

As disciplinary boundaries become increasingly indistinct, merely mastering specialized
knowledge of fluorescence analysis is no longer adequate to meet the long - term needs of
career development. An increasing number of universities are emphasizing interdisciplinary
education, encouraging students to participate in comprehensive scientific research projects,
leave the classroom, and improve their ability to solve complex problems. Moreover, the
cultivation of modern fluorescence analysis talents should focus on constructing a diverse
knowledge system, broadening international outlooks, strengthening environmental
protection and safety awareness, and developing a comprehensive knowledge structure. Only
by effectively implementing these aspects can the industry be provided with professional
talents with sustainable competitiveness.

122



Scientific Journal Of Humanities and Social Sciences Volume 7 Issue 12, 2025
ISSN: 2688-8653

3.2. (Classic Function of Higher Education

Talent cultivation is a classic function of university education, a systematic educational project
characterized by distinct goals, planning, and organization. Established as early as the era of
classical universities, this function has been further strengthened in modern university
education with the changes of the times. The process of talent cultivation involves nurturing
individuals with knowledge, ability, ideology, and moral integrity.[3] This also provides a clear
direction for the cultivation of fluorescence analysis talents: relying on the integration of
science and education and innovative training modes to lay a solid foundation of disciplinary
knowledge and theoretical support for students, consolidate their professional skills, and equip
them with a strong professional foundation and in-depth field cognition. By supporting
students to engage in scientific research practice, universities can temper their research
methods, improve their scientific literacy and innovative thinking, and deliver high-quality
talents to both academic and industrial sectors.

4. Challenges in Cultivating Innovative Talents in Fluorescence Analysis
under the Concept of Integration of Science and Education

4.1. Difficulties in Interdisciplinary Cooperation

Fluorescence analysis involves chemistry, biology, physics, and other disciplines, requiring
collaboration among expert teams from different fields. However, interdisciplinary cooperation
also brings coordination and communication challenges. Due to differences in terminology and
methods across interdisciplinary fields, communication barriers are inevitable, and
coordinating courses and research plans among different disciplines may be difficult. This
necessitates interdisciplinary teaching as a comprehensive educational approach, requiring the
establishment of bridges to promote communication and interaction among experts from
various disciplines. This enables students to acquire innovative, interdisciplinary
comprehensive knowledge and skills competent for fluorescence analysis work. Achieving this
requires cooperation between educational institutions and scholars to break interdisciplinary
boundaries and realize effective collaboration.

4.2. Insufficient Educational Resources

In the cultivation of innovative talents in fluorescence analysis, the implementation of the
integration of science and education is hindered by the lack of educational resources.
Educational resources include laboratory equipment, educational technology, and educational
practice opportunities. Cultivating innovative talents in fluorescence analysis requires
advanced laboratory equipment to develop students' practical analytical abilities. However,
laboratory equipment is often expensive and requires maintenance, making it inaccessible to
all universities-posing a significant challenge for equipment provision. Additionally, adopting
advanced educational technologies to teach complex analytical methods and data processing
skills also faces issues such as insufficient funding and professional support.

4.3. Low Participation in Practical Teaching

Practical teaching is also a necessary approach to cultivating outstanding innovative talents in
fluorescence analysis. Nevertheless, currently, in the process of cultivating innovative talents
in fluorescence analysis under the integration of science and education, the phenomenon of low
proportion of practical teaching and insufficient student enthusiasm remains prevalent. On one
hand, traditional educational evaluation mechanisms tend to focus on students' theoretical
knowledge scores while neglecting the assessment of practical performance. This leads
students to prioritize grades over practical skills, resulting in insufficient awareness of the
importance of practical training. On the other hand, some instructors fail to fully understand
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the significance of practical teaching under the integration of science and education, or lack
sufficient teaching capabilities and training, making it difficult for them to guide students to
actively participate in practical sessions and classroom teaching. Therefore, instructors should
lead students in carrying out projects-especially individual or team projects related to
fluorescence analysis-allowing students to apply knowledge to solve problems, thereby
enhancing their practical abilities.

4.4, Social Demands

Society's demand for innovative talents capable of solving complex practical problems and
leading future development is more urgent than ever. For example, in the biomedical field,
facing the challenges of aging populations and public health crises, there is an urgent need for
fluorescent probes and new technologies for early diagnosis of major diseases (such as cancer
and Alzheimer's disease), high-sensitivity imaging, and targeted drug delivery monitoring. In
the field of environmental monitoring, with the deepening of the concept that "lucid waters and
lush mountains are invaluable assets,” the demand for real-time, on-line, rapid, and accurate
detection technologies for trace and even ultra-trace emerging pollutants in water, soil, and the
atmosphere is growing. In the fields of food safety and public security, fluorescence analysis
methods for on-site rapid screening of pesticide residues, biotoxins, explosives, etc., are crucial
for safeguarding people's lives and health and social stability. These complex social issues
cannot be addressed by relying solely on textbook knowledge and standardized experiments
under traditional teaching modes.

5. Strategies for Cultivating Innovative Talents in Fluorescence Analysis
under the Concept of Integration of Science and Education

5.1. Creating a Favorable Atmosphere for the Integration of Science and
Education

To foster a sound atmosphere for the development of the integration of science and education,
universities should formulate effective policies to promote the practice of this concept and
clarify educational goals to meet individual needs. It is essential to deepen the concept, unify
understanding, and strengthen the talent training mode of integrating science and education.
There is no one-size-fits-all model for this integration, nor is it a superficial form; instead, it
should be deeply integrated into every link of talent cultivation. The determination of
integration paths and methods should consider multiple factors such as the university's own
positioning, professional characteristics, and talent training programs to build distinctive
disciplines and majors. Universities should give full play to their brand advantages, solicit
cutting-edge topics and practical projects from enterprises, seek cooperation opportunities,
and enhance the adaptability and pertinence of cultivating students' innovative abilities.[4]
Meanwhile, they should provide high-quality education, including updated courses, practical
opportunities, and modern teaching modes, to support students and teachers in innovation and
entrepreneurship. Additionally, universities should offer entrepreneurial support and
resources, ensure academic freedom, and encourage students to carry out open scientific
research. They should also actively address social issues and serve society through scientific
research and education. Furthermore, universities should grant necessary autonomy to
teachers, establish a long-term development mechanism, form an employment orientation of
"those who are capable advance, those who are average make way," and motivate teachers to
enhance their educational enthusiasm and tap their potential. Teachers should clarify their
educational responsibilities, attach importance to students’ academic development,
continuously adjust teaching methods, and help students reconstruct and improve complex
interdisciplinary theoretical knowledge systems through practical operations.
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5.2. New Ideas for Cultivating Innovative Talents

Innovative talents should possess various related qualities and abilities such as innovation,
problem-solving, adaptability to change, critical thinking, learning capacity, communication,
collaboration, flexibility and adaptability, entrepreneurship, technological awareness, social
responsibility, global awareness, and self-directed learning. Equipped with these abilities,
innovative talents will stand out in various industries in the future and make positive
contributions to social and economic development.

In the field of fluorescence analysis, linking university talent cultivation concepts with the
principles of integrating science and education can promote the cultivation of innovative
talents. Higher education should be student-centered-a concept that is a practical requirement
for promoting students' all-round development, a specific embodiment of the people-oriented
scientific outlook on development in education, and a concentrated reflection of General
Secretary Xi Jinping's people-centered thought in the field of education. With the in-depth
development of educational modernization, the requirements for the development of modern
higher education are gradually increasing. A single teaching mode can no longer meet students'
development needs. Therefore, universities should formulate specific talent training programs
for the field of fluorescence analysis, highlight disciplinary advantages, and enable students to
closely integrate theoretical knowledge with practical experimental skills. Students need to
actively participate in laboratory work and scientific research to master the basic methods of
fluorescence analysis. In addition, the teacher evaluation system should be different from the
past-it should not solely rely on the number of papers published as the assessment indicator,
but comprehensively consider scientific research achievements, teaching quality, student
guidance, moral character, and work attitude. A multi-level talent training model and
mechanism can enable students to gradually gain in-depth understanding of the field of
fluorescence analysis, engage in scientific research at an early stage, and experience the charm
of research. In this way, universities can cultivate high-quality compound talents with a solid
theoretical foundation and practical operational skills, promote scientific research and
development in the field of fluorescence analysis, fulfill the important responsibility and
mission of cultivating high-quality professional talents, and thus meet the demand for
innovative talents in the industry and academic circles

5.3. Expanding Diversified Teaching Modes for Professional Courses

The integration of research and education serves as a foundational strategy for enhancing
instructional quality and cultivating high-caliber talent in higher education. To bridge the gap
between theory and application in fluorescence analysis, educators should employ diverse
instructional strategies. These include leveraging multimedia resources, incorporating cutting-
edge research findings, and integrating hands-on laboratory experiments. Furthermore, the
latest scientific research achievements and practical applications can be used to more
accurately illustrate the role of fluorescence analysis in scientific research and practice. In
addition, micro-courses and online courses can be used to accurately teach fluorescence
analysis knowledge and demonstrate the operation process of fluorescence experiments. This
mode provides more flexible learning methods, allowing students to learn anytime and
anywhere with access to teachers. Interactive communication between students and teachers
can be achieved through live classes and Q&A sessions, enabling timely problem-solving and
consolidating knowledge mastery. The incorporation of rich multimedia resources (e.g.,
animations, videos) vividly demonstrates the practical significance of fluorescence analysis.
This multi-sensory approach enhances instructional clarity, boosts student engagement, and
ultimately improves knowledge retention. In summary, these innovative teaching methods and
means can effectively improve the quality of cultivating fluorescence analysis technology in
universities and produce a group of talents with a solid theoretical foundation and practical
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operational skills in fluorescence analysis technology. Finally, integrating social hot topics into
teaching-such as the wide application of fluorescence detection technology in detection and
vaccine preparation, and the practical role of fluorescence technology in detecting various
environmental pollutants in environmental monitoring-can provide students with practical
reference for innovation and practical operation in scientific research and future work.

5.4. Promoting Inquiry-Based Learning

Inquiry-based learning (IBL) refers to activities in which students, under the guidance of
teachers, select and determine research topics from study and social life, and actively acquire
knowledge, apply knowledge, and solve problems. As an innovative approach that breaks from
traditional teacher-centric frameworks, IBL is fundamentally student-centered. It aims to
cultivate a rigorous spirit of inquiry, comprehensive practical abilities in identifying and solving
problems, and a genuine passion for self-directed learning. In addition, teachers should actively
provide students with necessary resources and support, such as relevant literature,
experimental equipment, technical assistance, and timely feedback and guidance. Furthermore,
students are encouraged to share knowledge and experiences with peers, fostering the
development of critical communication and collaborative skills. This emphasis on active
learning aligns perfectly with the goals of modern educational reform, which prioritizes the
development of innovative and adaptable talents for a knowledge-based society. A key strength
of IBL is its flexibility; it can be effectively integrated with other pedagogical methods to create
a more dynamic and enriched learning experience. The benefits of IBL are reciprocal. While
primarily enhancing student outcomes, the process also provides valuable insights that inform
and refine teaching practices, establishing a virtuous cycle of continuous improvement in
educational quality.

6. Conclusion

Cultivating fluorescence analysis talents with innovative capabilities and professional literacy
is of profound significance for promoting technological development in this field and serving
social needs. By deepening the integration of science and education and promoting inquiry-
based teaching, it helps students shape innovative thinking and improve practical abilities,
enabling them to contribute to the development of the field while achieving personal growth.
The widespread implementation of the teaching paradigm integrating science and education
will reserve more future innovative forces for the field of fluorescence analysis and drive social
progress and technological innovation.
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