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Abstract: This paper focuses on the context of big data, analyzes the current situation of college
student management, and points out the challenges faced by traditional models in meeting the needs
of the new era, such as data quality and integration issues, privacy and security concerns, and a
shortage of technology and talent. Through research, it proposes innovation paths covering aspects
such as improving data quality and sharing capabilities, strengthening data security and privacy
protection, and accelerating technological innovation and talent cultivation. The aim is to promote
the development of college student management towards intelligence, precision, and personalization,
and enhance management efficiency and service quality.

1. Introduction
1.1 Research Background and Significance

In today's era of surging digital waves, big data technology has infiltrated every field of social life
at an unprecedented speed, profoundly transforming people's lifestyles, thinking patterns, and social
operation mechanisms. As an important arena for knowledge innovation and talent cultivation, the
higher education sector has also been inevitably deeply influenced by big data. College student
management, as an important part of higher education management, shoulders significant
responsibilities, including fostering students' all-round development, maintaining campus order and
stability, and promoting positive interactions between students and the school. Traditional college
student management models are gradually exposing numerous drawbacks when faced with the
massive information, complex and ever-changing student needs, and increasingly diverse
management tasks brought about by the big data era, making it difficult to meet the requirements of
higher education development in the new era. Therefore, exploring innovation paths for college
student management models in the context of big data holds significant practical importance. It not
only helps improve the efficiency and quality of college student management but also better adapts
to the development needs of the times, providing students with higher-quality and more precise
services for their growth and success.

1.2 Research Objectives and Methods

This study aims to conduct an in-depth analysis of the challenges faced by college student
management models in the context of big data, explore targeted and operable innovation paths by
combining the characteristics and advantages of big data technology, and provide theoretical support
and practical guidance for the reform and development of college student management work. To
achieve this objective, this study adopts the literature research method, extensively reviewing relevant
domestic and foreign literature to sort out the application status and development trends of big data
in the field of student management; employs the case analysis method to conduct in-depth analyses
of the practical experiences of some colleges in student management innovation, summarizing
successful experiences and existing problems; and combines logical analysis to systematically
analyze and summarize the collected data, proposing specific strategies and measures for innovation
paths.
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2. Overview of Big Data and College Student Management
2.1 Concept and Characteristics of Big Data

Big data refers to data collections that cannot be captured, managed, and processed within a certain
time range using conventional software tools. It is characterized by massive data volume (Volume),
diverse data types (Variety), rapid data processing speed (Velocity), and low value density (Value).
These characteristics endow big data with enormous potential value. Through in-depth mining and
analysis of big data, hidden patterns and trends behind the data can be discovered, providing strong
support for decision-making. In the field of college student management, these characteristics of big
data offer new ideas and methods for student behavior analysis, academic prediction, and
personalized services!!.

2.2 Connotation and Objectives of College Student Management

College student management refers to the planned, organized, and purposeful guidance, education,
management, and service activities carried out by colleges from students' enrollment to graduation to
achieve educational objectives in accordance with national laws, regulations, and educational policies.
Its connotation is rich, covering various aspects such as students' ideological and political education,
academic management, daily behavior management, mental health education, and employment
guidance. The objective of college student management is to cultivate socialist builders and
successors who are well-developed morally, intellectually, physically, aesthetically, and labor-wise.
Through scientific and effective management means, it promotes students' all-round development,
maintains campus harmony and stability, and improves the teaching quality and talent cultivation
level of colleges.

2.3 Relevance between Big Data and College Student Management

There is a close relevance between big data and college student management. On the one hand,
colleges generate a large amount of data in the process of student management, such as students'
academic performance, attendance records, participation in club activities, consumption data, and
online behavior data, which constitute the big data resources for college student management. On the
other hand, big data technology provides powerful tools and methods for college student management.
By collecting, organizing, analyzing, and mining this massive amount of data, it can gain an in-depth
understanding of students' behavior patterns, demand characteristics, and psychological states,
providing a scientific basis for college student management decision-making and achieving precise
management and personalized services. For example, by analyzing students' learning behavior data,
learning difficulties and problems can be identified in a timely manner, and targeted tutoring and
assistance can be provided; by analyzing students' consumption data, their economic situations can
be understood, and precise funding can be provided to students with financial difficulties.

3. Analysis of the Current Situation of College Student Management in the Context of Big Data
3.1 Current Situation of Data Collection and Integration

Currently, many colleges have recognized the importance of big data in student management and
actively carry out data collection and integration work. By building unified data platforms, they
integrate student data scattered in different departments and systems, breaking information silos and
providing a basis for a comprehensive analysis of student situations. In terms of data collection,
colleges collect students' personal information, academic performance, participation in
extracurricular activities, mental health status, behavior trajectories, and other data through various
channels, such as online education platforms, campus management systems, and mobile applications,
forming a vast pool of student data. However, in practical operations, colleges still face some
problems in data collection and integration. The data sources of some colleges are scattered and
cannot be fully connected, resulting in inconsistencies between data; some schools have imperfect
data collection methods, leading to incomplete or inaccurate data. These problems seriously affect
the accuracy of big data analysis results and, in turn, the scientificity and effectiveness of college
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student management decision-making!?l.
3.2 Current Situation of Student Behavior Analysis and Prediction

Using big data technology, college educators can conduct in-depth analyses of student behavior.
For example, by analyzing students' learning behavior data, their learning patterns, learning progress,
and learning bottlenecks can be identified, providing a basis for formulating personalized tutoring
plans. In addition, prediction models based on historical data can also help colleges predict students'
academic performance, mental health status, etc., so as to identify potential problems in advance and
take intervention measures. Currently, some colleges have begun to try to use big data technology for
student behavior analysis and prediction and have achieved certain results. For example, some
colleges have established academic early warning systems to conduct real-time monitoring and
analysis of students' academic performance and attendance records, identifying students with learning
difficulties in a timely manner and providing them with help; some colleges use big data technology
to assess and predict students' mental health status, providing support for mental health education.
However, overall, the application of colleges in student behavior analysis and prediction is still in its
infancy, and there are still problems such as immature data analysis methods and the need to improve
the accuracy of prediction models.

3.3 Current Situation of Intelligent Services and Precise Management

With the continuous development of big data technology, colleges have gradually introduced
intelligent services in the process of student management. For example, some colleges already
provide personalized recommendation services through big data-driven intelligent systems, such as
extracurricular activity recommendations, academic tutoring suggestions, and career planning
guidance. These services not only help students find the most suitable development paths for
themselves but also promote interactions between students and the school. At the same time, the
application of big data is also fully reflected in the management of students' campus life. For example,
by analyzing students' attendance, diet, and exercise data, schools can implement fine management
and achieve more efficient resource allocation. However, currently, colleges still have some
shortcomings in intelligent services and precise management. The coverage of intelligent services is
not wide enough, and some students have not fully enjoyed the convenience brought by intelligent
services; the degree of precise management still needs to be improved, and there is still a certain gap
in meeting students' personalized needs!.

4. Challenges Faced by College Student Management Models in the Context of Big Data
4.1 Challenges of Data Quality and Integration

Data quality is the foundation of big data applications. However, currently, colleges face many
problems in terms of data quality. Due to inconsistent data collection methods, non-standard data
formats, and the accuracy of collection tools, many colleges face problems such as low data quality
and insufficient accuracy. In addition, data integration is also a major challenge. There are multiple
departments and systems within colleges, each with its own data storage method and management
model, resulting in poor correlation and consistency between data, making data integration difficult.
Data quality and integration problems directly affect the application effects of big data in student
management, causing big data analysis results to be distorted and unable to provide accurate and
reliable bases for college student management decision-making.

4.2 Challenges of Data Privacy and Security

With the popularization of big data applications, the privacy protection and security issues of
student data have received increasing attention. Students' personal information, learning data,
behavior data, etc., are all extremely sensitive content. If not handled properly, it will not only infringe
on students' privacy rights but may also lead to serious consequences such as data leakage. When
collecting and using student data, colleges need to follow relevant privacy protection principles and
adopt technical means such as encryption and de-identification to ensure the security of student
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information. At the same time, colleges should strengthen supervision over data use to avoid abuse
or misuse of data and ensure that it is used within a legal and compliant framework. However, in
practical operations, colleges still have some weak links in data privacy and security protection, such
as imperfect data security management systems and inadequate security technology protection
measures, posing potential threats to students' data security.

4.3 Challenges of Technology and Talent Shortages

The application of big data in college student management relies on strong technical support and
professional talents. However, currently, many colleges still have insufficient technical reserves and
talent construction in this field. First, many colleges are not yet mature in terms of big data processing
and analysis technologies, and their existing information management systems and data platforms are
difficult to undertake complex data processing tasks. Second, there is a lack of professional big data
analysis talents, and many colleges have not established corresponding talent cultivation mechanisms
and data management teams, resulting in unsatisfactory implementation effects of big data
applications. The shortage of technology and talents seriously restricts the application depth and
breadth of big data in college student management and has become a major bottleneck for colleges to
promote the innovation of student management models!*..

5. Innovation Paths for College Student Management Models in the Context of Big Data
5.1 Improving Data Quality and Sharing Capabilities

To address the problems of data quality and integration, colleges should strengthen the
standardization and normalization of data collection, formulate unified data collection standards and
norms, and ensure the accuracy and consistency of various data. At the same time, they should
promote data sharing among colleges and build a nationwide data sharing platform to provide more
support for big data analysis. In addition, colleges should encourage multi-departmental collaboration
to jointly establish a sound data governance mechanism, clarify the responsibilities and authorities of
each department in data collection, integration, management, and use, and ensure the efficient
circulation and use of data. By improving data quality and sharing capabilities, a solid foundation can
be laid for the application of big data in student management.

5.2 Strengthening Data Security and Privacy Protection

With the in-depth application of big data, data security and privacy protection issues will become
a focus of colleges' attention. Colleges should strengthen protection measures for student data, adopt
multi-level and multi-dimensional security protection means, such as data encryption, access control,
and security auditing, to ensure that student information is not leaked or abused. At the same time,
they should formulate and strictly implement relevant privacy protection policies, clarify the
boundaries and restrictions of data use, and ensure that the application of big data does not infringe
on students' legitimate rights and interests. In addition, colleges should also strengthen data security
awareness education for teachers and students, raise their awareness of the importance of data security,
and jointly maintain the security and privacy of student datal®l.

5.3 Accelerating Technological Innovation and Talent Cultivation

In the future, with the continuous development of big data technology, colleges should accelerate
the learning and application of new technologies and improve their data processing and analysis
capabilities. For example, they can introduce advanced big data analysis tools and algorithms to
improve the accuracy and efficiency of data analysis; use cloud computing, artificial intelligence, and
other technologies to achieve the intelligence and automation of student management work. At the
same time, they should cultivate more big data professionals, establish a sound talent cultivation
mechanism, and promote the growth of data analysis talents. Colleges can improve the big data
technology application capabilities of teachers and students by offering relevant professional courses,
holding training lectures, and carrying out practical projects. In addition, colleges should also actively
introduce advanced technology platforms and solutions and leverage external technical forces to
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continuously improve the intelligence level of student management work.
5.4 Building a Personalized Management System

Big data technology provides diverse support for colleges to achieve personalized management.
Colleges should fully tap into students' characteristics and formulate more refined management
strategies according to students' interests, abilities, career plans, and other factors to meet students'
diverse growth needs. This method continuously tracks and analyzes student learning data to
dynamically identify their learning styles and preferences, and then recommends suitable high-quality
online course resources and learning paths. According to the differences in students' learning abilities
and progress, provide customized learning plans for each student. In terms of services, they should
focus on data mining students' academic performance and career interests, recommend relevant
courses and mentors to students through big data platforms, and provide cross-platform professional
education and learning support to ensure that the advancement of college teaching management work
can provide comprehensive and multi-level management service support for students' personalized
learning and growth.

5.5 Promoting Innovation in Management Concepts

The big data era requires colleges to continuously update their educational concepts and integrate
data thinking into teaching and management. College administrators should establish a big data
awareness, fully recognize the important role of big data in student management, and actively
promote the innovation of student management models. At the same time, they should change
traditional management models and methods, focus on a student-centered approach, pay attention to
students' personalized needs and development, and shift from a "one-size-fits-all" management
approach to precise and personalized management. In addition, colleges should also strengthen
communication and interaction with students, understand students' needs and opinions through big
data analysis, and timely adjust management strategies and service models to improve students'
satisfaction with management work.

6. Conclusion

This study has conducted an in-depth analysis of college student management models in the
context of big data, revealing the challenges faced by traditional management models in meeting the
needs of the new era and proposing innovation paths. The research shows that big data technology
brings new opportunities and challenges to college student management. By improving data quality
and sharing capabilities, strengthening data security and privacy protection, accelerating
technological innovation and talent cultivation, building a personalized management system, and
promoting innovation in management concepts, the efficiency and quality of college student
management can be effectively improved, and student management can be realized towards
intelligence, precision, and personalization. Although this study has achieved certain results in
exploring innovation paths for college student management models in the context of big data, there
are still some shortcomings. Future research can further explore the differences in the application of
big data technology in the student management of different types of colleges, propose more targeted
innovation strategies based on the characteristics and needs of different colleges. At the same time, it
can strengthen research on the evaluation and feedback of the practical effects of college student
management model innovation in the context of big data, continuously optimize innovation paths,
and provide more scientific bases for the continuous improvement of college student management
work.
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