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Abstract: This study focuses on the cultivation mode of top-notch innovative talents and the 
development strategy of science education, aiming to explore the basic concepts, technological 
construction processes, and specific practices of innovative talent cultivation in science education. 
Firstly, the paper defines the scope of science education and analyzes the characteristic classification 
of science education information from the perspectives of science education sources and layouts. 
Secondly, a knowledge framework for science education was constructed, and the extraction mode, 
aggregation method, and acquisition method of science education information were explored. Finally, 
taking higher education institutions as samples, the integration practice of innovative talent 
cultivation mode and science education was elaborated in detail, including collecting sample 
information, extracting and summarising knowledge, and constructing information architecture for 
innovative talent cultivation. The research results indicate that the construction and practice of 
innovative talent cultivation models in science education are of great significance for improving the 
quality of education and cultivating top-notch innovative talents. 

1. Introduction 
In the globalization and knowledge economy era, top-notch innovative talents have become a key 

factor in enhancing national competitiveness. As an important way to cultivate innovative talents, the 
development strategy of science education and the choice of talent cultivation mode are particularly 
important. This study is based on science education, aiming to explore in depth the training mode of 
top-notch innovative talents, analyze the internal logic and strategies of developing science education, 
and how to implement these strategies in higher education institutions effectively. Firstly, this paper 
defines the scope of science education and analyzes the characteristics and classification of science 
education information, laying the foundation for subsequent research. Secondly, this paper constructs 
a knowledge framework for science education and explores the extraction mode, aggregation method, 
and acquisition method of science education information to reveal the technological construction 
process of innovative talent cultivation in the field of science education. Finally, this paper takes 
higher education institutions as samples and explores the integration practice of innovative talent 
training models and science education through empirical research, to provide theoretical support and 
practical guidance for the development of science education in China [1]. 

This study not only helps to deepen the understanding of innovative talent cultivation models in 
the field of science education but also has important theoretical and practical significance for 
promoting the reform of science education in China and improving the quality of talent cultivation. 

2. Basic Concepts for Talent Cultivation in the Field of Science Education 
2.1. Definition and Scope of Science Education Field 

Science education, as an important component of the education system, mainly involves natural 
sciences, engineering and technology sciences, and some humanities and social sciences. Its core goal 
is to cultivate students' scientific literacy, innovation ability, and critical thinking. The scope of 
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science education not only includes science courses in school education, such as physics, chemistry, 
biology, etc., but also includes various forms such as scientific experiments, technology competitions, 
and science popularization activities [2].  

The definition and scope of science education determine the fundamental concepts of talent 
cultivation. In science education, students not only need to master scientific knowledge and skills but 
more importantly, cultivate the methods of scientific inquiry and the ability of scientific thinking. 
This ability includes observation, questioning, hypothesis making, experimentation, analysis, 
reasoning, and communication, and is a fundamental quality essential for top-notch innovative talents. 
Therefore, talent cultivation in science education is about imparting knowledge, developing abilities, 
and enhancing qualities. 

2.2. Classification of Science Education Information and Characteristics 
2.2.1. The Perspective of Scientific Education Sources 

The main sources of scientific education information come from textbooks, experiments, teachers, 
and online resources. From the perspective of science education sources, science education 
information can be divided into the following categories: textbook information, experimental 
information, teacher information, and online resources. 

2.2.2. The Perspective of Scientific Education Layout 
From the perspective of the layout of science education, the characteristic classification of science 

education information mainly involves the following aspects. 
Curriculum design encompasses teaching methods, the allocation of educational resources, and an 

evaluation system for educational outcomes. Classifying science education information from the 
perspective of science education layout helps us understand and optimize the overall structure of 
science education, ensuring that science education can effectively cultivate top-notch innovative 
talents. 

2.3. Innovative Talent Cultivation Architecture and Unique Features of Innovative Talent 
Cultivation in Technology and Science Education 

Innovative talent cultivation architecture technology refers to a series of methods and techniques 
used to design and implement innovative talent cultivation plans. These technologies include but are 
not limited to curriculum design, teaching methods, evaluation systems, and resource integration. In 
science education, the unique aspects of cultivating innovative talents are reflected in the following 
aspects: integrating interdisciplinary resources, strengthening practical activities, advocating inquiry-
based learning, cultivating teamwork skills, paying attention to individual differences, and integrating 
the latest technological advances. The innovative talent cultivation architecture technology in science 
education aims to cultivate top-notch talents with high scientific literacy, innovation ability, and social 
responsibility through systematic educational design. Implementing these technologies and strategies 
is of great significance for improving the quality and effectiveness of science education and 
promoting the comprehensive development of students [3]. 

3. Construction Process of Innovative Talent Cultivation Technology in Science Education 
Figure 1 explains the schematic process of technology construction for cultivating innovative 

talents in science education. 
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Figure 1: Schematic process of technology construction for cultivating innovative talents in science 

education 

3.1. Construction of Scientific Education Knowledge Framework 
Constructing a scientific education knowledge framework is the foundation of innovative talent 

cultivation technology processes. This framework aims to systematically integrate scientific 
knowledge, ensuring that teaching content is both comprehensive and logical. The construction 
process includes the following key steps: identifying core knowledge areas, defining knowledge units, 
building a knowledge system, incorporating interdisciplinary elements, and updating and optimizing. 
The construction of a knowledge framework for science education provides clear teaching content 
and objectives, which helps ensure that students have both depth and breadth in learning scientific 
knowledge, and lays a solid knowledge foundation for cultivating their innovative abilities [4]. 

3.2. Information Extraction Mode for Science Education 
The science education information extraction model refers to the method of teachers and students 

extracting key knowledge and skills from educational information sources such as textbooks, 
experiments, and online resources during the teaching process. An effective information extraction 
mode is crucial for promoting students' understanding and memory. These modes typically include 
the following steps: goal setting, preview, and preview, in-depth reading and observation, note taking 
and summarization, application and practice, reflection, and evaluation [5]. 

The design and application of information extraction models for science education need to 
consider the cognitive and learning styles, and characteristics of teaching content of students. Through 
effective information extraction, students can more efficiently acquire and integrate scientific 
knowledge, laying the foundation for the cultivation of innovative thinking and problem-solving 
abilities. 

3.3. Methods for Aggregating Scientific Education Information 
3.3.1. Matching Strategy for Scientific Education Entities 

The aggregation of science education information involves effectively integrating dispersed 
science education information to form a systematic knowledge structure, which includes various 
strategies and technologies, among which the pairing strategy of science education entities is an 
important approach. The pairing strategy of science education entities refers to pairing different 
science education entities such as concepts, principles, experiments, and technologies according to a 
certain logic and correlation, to promote the integration of knowledge and deepen understanding. This 
strategy typically includes the following steps: identifying paired entities, analyzing correlations, 
designing pairing activities, implementing pairing instruction, and evaluating and providing 
feedback.Through the pairing strategy of scientific education entities, students can better understand 
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the connections between scientific knowledge and form a more complete knowledge network, which 
is of great significance for cultivating their innovative thinking and comprehensive analytical abilities. 

3.3.2. Science Education Entity-Related Technology 
Science education entity association technology refers to using specific techniques and methods 

to connect different entities in science education, such as concepts, theories, and experiments, to 
construct an organic knowledge network. The application of this technology helps students gain a 
deeper understanding of the intrinsic connections of scientific knowledge, improving the coherence 
and systematicity of learning. Implementing science education entity association technology usually 
includes the following steps: identifying associated entities, analyzing entity relationships, 
constructing association models, applying association technology, and evaluating and adjusting. 
Applicating science education entity association technology can promote students' in-depth 
understanding and comprehensive application of scientific knowledge, and help cultivate students' 
critical thinking and innovation abilities. Students can better grasp the overall structure of scientific 
knowledge by building organic connections between entities, laying a solid foundation for solving 
complex scientific problems.  

3.4. Methods for Obtaining Scientific Education Information 
The method of obtaining scientific education information is a specific means for students to collect, 

organize, and understand scientific knowledge in scientific learning. These methods include 
traditional reading and experiments, and modern technical means, such as Internet search, online 
courses, and virtual laboratories. Effective information acquisition methods are crucial for students' 
scientific learning, as they can help them establish a solid knowledge foundation and cultivate their 
ability for independent learning and exploration. The methods for obtaining information in science 
education usually include the following steps: identifying information needs, selecting information 
sources, collecting information, organizing and analyzing information, evaluating information 
quality,applying and integrating information, and reflecting and adjusting. The diversity and 
effectiveness of methods for obtaining information in science education directly affect students' 
learning efficiency and the improvement of their scientific literacy. Therefore, both educators and 
learners should attach importance to the cultivation and application of information acquisition 
methods to improve the overall quality of science education [6]. 

4. Innovative Talent Cultivation Mode and Integration Practice of Science Education - Taking 
Higher Education Institutions as Samples 
4.1. Collection of Sample Information for Higher Education Institutions 

It is of great significance to select higher education institutions as samples for research in exploring 
innovative talent cultivation models and integrating scientific education practices. The collection of 
sample information from higher education institutions is the first step in research, involving the 
following key steps: selecting samples, determining the scope of information collection, designing 
information collection tools, implementing information collection, and organizing and analyzing data. 
By collecting sample information from higher education institutions, we can gain a deeper 
understanding of the practical situations of different institutions in cultivating innovative talents and 
integrating science education, providing an empirical basis for research. At the same time, this 
information also helps to discover best practices and potential issues, providing references for 
scientific education reform and innovative talent cultivation [7]. 

4.2. Extraction of Sample Knowledge from Higher Education Institutions 
The next step after completing the collection of sample information from higher education 

institutions is to conduct an in-depth analysis and refinement of this information to extract knowledge 
about innovative talent cultivation models and the integration of science and education practices. The 
process of knowledge extraction usually includes the following key steps: data encoding, topic 
identification, knowledge integration, theoretical correlation, and case analysis., Valuable insights 
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and best practices on innovative talent cultivation models and the integration of science and education 
can be obtained through the extraction of sample knowledge from higher education institutions, 
providing reference and inspiration for other educational institutions. Meanwhile, this knowledge also 
contributes to the further development of scientific education theory and practice [8]. 

4.3. Summary of Sample Knowledge from Higher Education Institutions 
After refining the sample knowledge of higher education institutions, the next step is to summarize 

this knowledge to form a comprehensive view, showcasing the characteristics and trends of 
innovative talent cultivation models and the integration of science and education practices. The 
process of knowledge aggregation involves the following key aspects.  
4.3.1. Innovative Talent Cultivation Construction Design Logic 

The design logic of innovative talent cultivation structure refers to the principles and methods 
followed by higher education institutions in designing and implementing innovative talent cultivation 
plans. These principles and methods include: clarifying training objectives, constructing curriculum 
systems, innovating teaching methods, strengthening practical activities, and reforming evaluation 
systems.  

The collection of sample knowledge from higher education institutions can reveal the logic and 
principles behind the design of innovative talent cultivation models, providing reference and 
inspiration for other educational institutions. At the same time, this also helps to promote scientific 
education reform and improve the quality of talent cultivation. 

4.3.2. Arrangement of Functional Components for Cultivating Innovative Talents 
The arrangement of functional components for cultivating innovative talents involves the specific 

strategies and measures adopted by higher education institutions in implementing innovative talent 
training plans. These functional components typically include the following aspects: course content 
design, application of teaching methods, practical teaching system, innovation ability cultivation 
platform, international education strategy, and student development support system. Higher education 
institutions can provide students with a comprehensive and multi-level learning and growth 
environment through the reasonable arrangement of innovative talent cultivation functional 
components, effectively cultivating outstanding talents with innovative spirit and practical ability. 
The organic integration and effective operation of these functional components are the key to the 
successful implementation of innovative talent training models [9].  

4.4. Construction of Information Architecture for Innovative Talent Cultivation in Higher 
Education Institutions 

The establishment of an information architecture for innovative talent cultivation in higher 
education institutions is an important step in ensuring the effective implementation of talent 
cultivation models. This architecture aims to integrate educational resources and information and 
promote the systematization, coherence, and efficiency of education and teaching. The construction 
process usually includes the following key steps. 

It is necessary to clarify architectural goals, design architectural blueprints, select technology 
platforms, integrate and manage data, design user interfaces, implement and test, continuously 
optimize and update. The establishment of an information architecture for cultivating innovative 
talents in higher education institutions can facilitate effective management and utilization of 
educational resources, promoting the innovative development of education and teaching. At the same 
time, it also helps to improve the quality and efficiency of educational services, meeting the diverse 
needs of modern society for talent cultivation. 

5. Conclusion 
This study explores the practical approach to integrating innovative talent training models with 

science education through an in-depth analysis of samples from higher education institutions. The 

192



research results indicate that higher education institutions exhibit diverse practical models in the 
cultivation of innovative talents and integration of science education. These models reflect the focus 
on students' innovation ability and scientific literacy in curriculum design, teaching methods, practical 
aspects, and evaluation systems. 

Specifically, the structural design logic for cultivating innovative talents emphasizes the clarity of 
training objectives, the comprehensiveness of the curriculum system, the innovation of teaching 
methods, the strengthening of practical links, and the reform of the evaluation system. At the same 
time, the reasonable arrangement of innovative talent cultivation functional components, such as 
course content design, teaching method application, and practical teaching system construction, offers 
students opportunities and an environment for comprehensive development. 

In addition, the construction of innovative talent training information architecture in higher 
education institutions is of great significance for integrating educational resources and improving the 
quality and efficiency of education and teaching. The improvement of information architecture helps 
to achieve personalized and intelligent education services, meeting the diverse needs of modern 
society for talent development.  

Overall, this study offers an empirical reference for higher education institutions to cultivate 
innovative talents and integrate science education, which has important theoretical and practical value 
for promoting the reform of science education and the innovation of talent cultivation models in 
China.Future research can further explore the characteristics and differences of different types of 
higher education institutions in cultivating innovative talents, aiming to offer more comprehensive 
theoretical and practical support for the development of science education.  
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