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Abstract:

With the arrival of the information age, the accumulation and management of student
record data in colleges and universities has become an important topic. The purpose
of this paper is to study the implementation path of student record data mining in
colleges and universities, and to explore its value for education management,
personalised development of students and decision-making in colleges and
universities. Firstly, the value of student record data mining in colleges and
universities is analysed, including improving the efficiency of education management,
assisting students' personalized development, and supporting decision-making and
policy formulation. Then, the path research is carried out in three aspects: data
collection and integration, data mining model selection and establishment, and data
mining results interpretation and application. Finally, the results of the study are
summarised and an outlook for future work is given.
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1. Introduction

With the rapid development of social economy and the continuous expansion of the
scale of higher education, colleges and universities are faced with an increasing
number of student record information processing tasks. The traditional manual
processing has been unable to meet the needs of large-scale data management and
application, so the introduction of data mining technology has become one of the
solutions. As an emerging research field, data mining of student records in colleges
and universities has a broad application prospect and far-reaching significance.

2. The Value Realized by Data Mining of Student Records in Higher
Education

2.1. Enhancing the efficiency of student education and management in higher
education

Submitted to Education Journal, page 234-240 WWwWw.itspoa.com/journal/edu



Volume 6, Issue 7, 2023 ISSN: 2617-4588 Irl-‘S
DOT: https://doi.org/10.31058/j.edu.2023.67030

Data mining of student records in colleges and universities can effectively improve
the efficiency of student education management in colleges and universities.
Traditional manual processing cannot meet the needs of large-scale data management
and application, and the introduction of data mining technology can help colleges and
universities better understand and manage student information, thus improving the
efficiency of education management. By mining and analysing student record data in
colleges and universities, it is possible to more accurately understand students'
personal information, learning situation and behavioural characteristics. Education
administrators can use this information to develop personalised teaching plans and
provide targeted guidance and counselling for each student. For example, by
analysing a student's performance and course selection, learning difficulties or
strengths in subjects can be identified and targeted resources and support can be
provided. This will not only help students overcome difficulties and improve their
performance, but also enhance their satisfaction and engagement.

Data mining technology can also help to discover the patterns and trends hidden in
massive data. By integrating and analysing the information on students' performance
and graduation destinations from different batches, majors, grades and other groups
over the years, some important conclusions can be drawn, such as the common
characteristics of outstanding students and the employment trends of different majors.
These conclusions can provide an important reference basis for education
administrators, helping them to better formulate teaching plans, adjust curriculum and
improve education quality. In addition, data mining technology can also help colleges
and universities discover some potential problems and take timely measures to
intervene.

Data mining of student records in colleges and universities is of great significance
in enhancing the efficiency of student education and management in colleges and
universities. Through the use of data mining technology, it is possible to more
accurately understand the situation of students, discover patterns and problems, and
take appropriate measures to intervene in a timely manner. This will greatly improve
the efficiency of education management in colleges and universities and promote the
growth and development of students.

2.2. Supporting the personalised development of students in higher education

Data mining of student records in colleges and universities can assist in the
personalised development of students in colleges and universities. Each student has
different interests, abilities and career plans, and data mining technology can help
colleges and universities better understand the characteristics and needs of students
and provide them with personalised development support. Firstly, by mining and
analysing data on students' personal information, interests and ability levels, it is
possible to understand students' strengths and potential advantages. This information
can be used to develop personalised course selection recommendations and elective
directions. For example, by analysing students' course selection records and
performance, it is possible to find out that they have a strong interest and potential in
certain fields. Based on this information, colleges and universities can provide them
with more suitable courses or directions of specialisation, as well as corresponding
training and support, in order to promote their in-depth development in the field.
Secondly, data mining technology can also help colleges and universities provide
students with personalised career planning advice. By analysing data such as the
employment situation of previous graduates and the employment trend in the industry,
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it is possible to predict the impact of different major or course choices on future
employment. In this way, colleges and universities can provide students with more
targeted career counselling and employment guidance to help them find a more
suitable career direction in the job market. In addition, data mining technology can
also help colleges and universities identify difficulties and problems that students may
encounter in the learning process and take timely measures to support them. By
analysing data such as students' assignments, test scores, and records of course
selection, it is possible to find out that students have greater difficulties in certain
subjects or fields [1].

Data mining of student records in higher education is of great significance in
assisting the personalised development of students in higher education. By using data
mining technology to analyse students' personal information, interests and ability
levels, etc., they can be provided with personalised course recommendations, career
planning advice and learning support. This will help each student find the right
direction for their development and achieve personalised growth and success.

2.3. Supporting decision-making and policy development in higher education

Data mining of student records in colleges and universities can support decision-
making and policy formulation in colleges and universities. By mining and analysing
the data of student records, it can provide important reference basis for the decision
makers of colleges and universities, so as to make more scientific and reasonable
decisions and policies. By mining and analysing the data on students' employment
destinations and graduation, the impact of different majors or courses on employment
can be understood. Such information can help universities better adjust their
enrolment plans and major settings to meet the demands of the employment market.
For example, if the employment rate of a major is low, universities can take
corresponding measures to improve the educational quality of the major or adjust its
enrolment scale. This will enhance the overall competitiveness of the university and
better meet the needs of society. By mining and analysing data such as students'
grades and course selection records, the impact of different courses or teaching
methods on students' performance can be found. Such information can be used to
improve the quality of teaching and teaching methods, as well as to help universities
optimise their curriculum and allocation of teaching resources. For example, when it
is found that the general performance of a certain course is low, universities can target
to strengthen the teaching quality of the course, or improve the learning effect of
students by adjusting teaching methods and resource allocation [2]. In addition, data
mining technology can also help colleges and universities to identify potential
problems and make predictions, through the analysis of student behavioural data, it
can be found that there may be problems such as disciplinary actions, dropout risk and
other problems, and timely take appropriate measures to intervene. This can
effectively maintain the order and stability of colleges and universities and guarantee
a good atmosphere in the educational environment.

Data mining of student records in colleges and universities is of great significance
to support decision-making and policy formulation in colleges and universities. By
using data mining technology to analyse information on students' employment,
performance and behavioural characteristics, it can provide scientific and accurate
references for university decision-makers. This will help to formulate more reasonable
enrolment plans, employment policies and curricula, and enhance the overall
competitiveness and quality of education in colleges and universities.
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3. Research on the Path of Data Mining of Student Records in
Colleges and Universities

3.1. Data collection and integration

Data collection and integration of student records in colleges and universities is an
important part of education management in colleges and universities. It involves the
collection and integration of student-related information to provide basic support for
subsequent analysis and application. Data collection refers to the process of collecting
student-related information. Such information includes basic personal information
(e.g., name, gender, date of birth, etc.), academic information (e.g., year of enrolment,
major, class, etc.), records of grades, course selection, and other data related to student
development. Data collection can be carried out in a variety of ways, such as filling
out online forms, system entry, and questionnaires. Data collection needs to be done
in a way that ensures the accuracy and completeness of the data and adheres to
relevant privacy protection policies. Data integration is the process of merging and
unifying data from different sources and formats. Colleges and universities usually
have multiple departments or systems responsible for different aspects of student
management, so it is necessary to integrate these dispersed data into a unified
database or platform. This can facilitate the subsequent comprehensive analysis and
application of student information. Data integration needs to take into account the
differences between data structures and formats, and carry out appropriate conversion
and cleaning to ensure the quality of the integrated data.

When carrying out data collection and integration, it is also necessary to pay
attention to the following points: (1) Data security: when handling students' personal
information, it is necessary to comply with relevant data security and privacy
protection regulations to ensure the security and confidentiality of students'
information. Colleges and universities should establish a sound information
management system and take necessary technologies and measures to prevent data
leakage and misuse. (2) Data quality control: In the process of collecting and
integrating data, data quality control is required, including the checking and cleaning
of data accuracy, completeness and consistency. Universities can use automated tools
or specialised personnel to carry out data quality checks to ensure data accuracy and
reliability. (3) Data standardisation: in order to facilitate subsequent analysis and
application, data from different sources need to be unified and standardised to ensure
that data can be effectively compared and correlated with each other. Colleges and
universities can establish unified data standards and convert and map the collected
data accordingly. (4) Data update and maintenance: student information is dynamic
and needs to be updated and maintained in time. Colleges and universities should
establish a sound mechanism to ensure the timely update of data and solve problems
such as data errors or conflicts. It is also necessary to regularly back up and archive
student record data to prevent accidental loss or damage [3].

Data collection and integration of student records in colleges and universities is an
important part of education management in colleges and universities. By effectively
collecting and integrating student-related information and following the
corresponding norms and processes, it can provide a reliable basis for subsequent
analyses, decision-making and policy formulation. At the same time, colleges and
universities also need to pay attention to data security and quality control to ensure the
security, accuracy and completeness of student information.
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3.2. Selection and building of data mining models

When performing data mining on college student records, it is crucial to choose a
suitable data mining model. Different models have different characteristics and
applicable scenarios, so it is necessary to select and build suitable models according to
specific needs and data characteristics. Firstly, commonly used data mining models
include classification models, clustering models, association rule models and
prediction models. Classification models can classify students according to a certain
standard, for example, classifying students into excellent, good, passing and other
levels; clustering models can group students according to a certain similarity;
association rule models can discover the correlation and patterns between students;
prediction models can predict the future development trend of students through
historical data. According to the specific needs, choose the appropriate data mining
model for analysis. Secondly, the correlation between data volume, dimensions and
features also need to be considered when choosing models. If the data volume is large
and the dimension is high, neural network models based on deep learning algorithms
can be considered; if the data volume is small and there is obvious correlation
between the features, traditional machine learning algorithms such as decision trees or
support vector machines can be used. In addition, the requirements for the
interpretability of the results and the complexity of the model should be taken into
account. Some models have better interpretability and can help understand student
behaviour and patterns, while others may be more complex but provide more accurate
prediction results. Choose the appropriate model based on specific needs and usage
scenarios. Finally, steps such as data preprocessing, feature selection and model
training are needed to build data mining models. Data preprocessing includes data
cleaning, missing value processing, outlier processing, etc.; feature selection is to
select the features that have an important impact on the target variables from a large
number of features; model training is to estimate and optimise the parameters by
inputting known data into the model. Building an effective data mining model
requires several iterations and adjustments to obtain better performance [4].

It is very important to choose a suitable model in data mining of student records in
colleges and universities. According to the specific needs and data characteristics,
choose a suitable classification, clustering, association rules or prediction model, and
build an effective data mining model through the steps of data preprocessing, feature
selection and model training.

3.3. Interpretation and application of data mining results

The results of data mining of student records in colleges and universities can
provide important references and support for educational management and decision-
making in colleges and universities. These mining results need to be interpreted and
applied appropriately to achieve better student development and education quality
improvement. Firstly, interpreting the data mining results needs to be combined with
specific analysis objectives and problem background. For the results of classification
models, in-depth analysis can be conducted based on the characteristics of student
groups and to understand the characteristics and differences of different categories of
students; for the results of clustering models, different types of student groups can be
identified and their commonalities and differences can be understood; association rule
models can reveal the correlations and behavioural patterns of students; and prediction
models can use historical data to predict future trends in student performance,
graduation and other trends. By interpreting these results, student behaviour and

Submitted to Education Journal, page 238-240 WWwWw.itspoa.com/journal/edu



Volume 6, Issue 7, 2023 ISSN: 2617-4588 Irl-‘S
DOT: https://doi.org/10.31058/j.edu.2023.67030

trends can be better understood. Second, the application of data mining results
requires the development of appropriate strategies and measures for specific situations.
For example, after identifying outstanding student groups in the classification model,
colleges and universities can provide more high-quality resources or special
cultivation programs for these students; if a certain category of students is found to be
at higher risk in the clustering model, targeted counselling and intervention measures
can be taken; the results of the association rule model can provide colleges and
universities with guidance for improving student behaviour, for example, if certain
behaviours are found to be related to academic performance, the cultivation of related
behaviours can be strengthened. The cultivation of related behaviours can be
strengthened. By combining data mining results with actual education management,
more targeted and effective education strategies can be developed. Finally, data
mining results can also be used to assess and monitor the quality of higher education.
By analysing the indicators of student performance and graduation in the mining
results, universities can understand the strengths and weaknesses of their own
education quality, and make timely adjustments to teaching methods, curriculum and
other aspects in order to improve the overall quality of education.

In conclusion, the interpretation and application of the data mining results of
student records in colleges and universities need to be carried out in combination with
specific problems and backgrounds, and corresponding strategies and measures
should be formulated. Combining data mining results with actual education
management can help colleges and universities better understand the characteristics of
the student population, predict the development trend of students, and provide a
scientific basis for improving the quality of education.

4. Conclusions

Data collection and integration of student records and data mining in colleges and
universities is an important means to improve the level of education management and
student development in colleges and universities. By effectively collecting, integrating
and analysing student-related information, we can better understand the characteristics
and behavioural patterns of the student population, and provide colleges and
universities with scientific basis and decision-making support. When collecting and
integrating data, it is necessary to focus on data quality control, security protection
and standardised processing to ensure the accuracy, completeness and reliability of
the data. It is also necessary to pay attention to the privacy protection of students'
personal information and comply with relevant regulations and policies. Selecting
appropriate data mining models and interpreting and applying their results can help
universities gain a deeper understanding of student development trends, optimise the
allocation of educational resources, and formulate appropriate educational strategies.
This can better serve the development of students and improve the quality of
education, and promote the development of university education in a more intelligent
and personalised direction.
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