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Abstract. The research on the design of the response system of College Stu-
dents’ Education Management Based on data analysis has brought impact and
pressure. How to actively deal with the negative impact of education management
is an urgent task of College Students’ education and management. From their own
point of view, colleges and universities should establish and improve the service
mechanism, democratic participation mechanism, information disclosure mecha-
nism and rapid response mechanism, and actively deal with the adverse effects of
student management.

Keywords: Data analysis · University · Student education management · Coping
mechanism

1 Introduction

Management system is a complete organization management system composed of var-
ious management institutions, management systems, management processes and man-
agement methods with specific management functions and internal relations for the
management objects to achieve the organizational objectives. In an enterprise, the total
system can be divided into planned operation, production technology, labor and per-
sonnel, financial costs and life services. There are differences and connections between
them. The objective of subsystem should be subject to the general goal of enterprise
management system. The functions of each subsystem are not listed in parallel, among
which one subsystem plays a leading role in achieving the overall goal. If we consider
enterprise management as a system, we can adopt the method of systematic analysis,
comprehensively study the professional management of the enterprise, combine the
internal conditions of production and operation activities with external environment,
quantitative analysis and qualitative analysis organically, and choose the best scheme to
improve economic benefits and promote production development. A good management
system is shown in Fig. 1.

2 Research on Theory and Technology of Genetic Algorithm

The research of genetic algorithmmainly includes three fields: the theory and technology
of genetic algorithm; optimization with genetic algorithm; machine learning of classifi-
cation system with genetic algorithm. The theoretical and technical research of genetic
algorithm mainly includes coding, crossover, mutation, selection and fitness evaluation.

© ICST Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 2021
Published by Springer Nature Switzerland AG 2021. All Rights Reserved
M. A. Jan and F. Khan (Eds.): BigIoT-EDU 2021, LNICST 391, pp. 202–210, 2021.
https://doi.org/10.1007/978-3-030-87900-6_25

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-87900-6_25&domain=pdf
https://doi.org/10.1007/978-3-030-87900-6_25


Response System Design of College Students’ Education Management 203

Fig. 1. Basic framework of management system

In many problems solving, coding is the most important problem in genetic
algorithm, which has a very important impact on the performance of the algorithm.

1) Binary coding Holland first put forward the most commonly used coding method
in genetic algorithm [1]. It adopts the principle of minimum character encoding,
which is characterized by simple and easy operation of encoding/decoding, which
is conducive to the realization of crossover and mutation operations. It can also
use pattern theorem to analyze the algorithm theoretically. However, when binary
coding is used in the optimization ofmulti-dimensional andhigh-precisionnumerical
problems, it cannot overcome the mapping error of discretization of continuous
functions, and cannot directly reflect the inherent structure of the problem, with low
precision, large individual length and large memory consumption.

2) Gray code coding in order to overcome the shortcomings of binary code in discretiza-
tion of continuous function, people put forward themethod of codingwith gray code,
which is a variant of binary code. Suppose there is a binary codeX = xmxm1 . . . x2x1,
If the gray code of Y = ymym1 . . . y2y1, then{

ym = xm
yi = xi + 1 ⊕ xi

i = m − 1,m − 2, . . . , 2, 1 (1)

The methods of mutation were as follows:

vzt =
{
vzt + (vzt − vmax)h(g)
vzt + (vmin − vzt)h(g)

(2)

h(g) = r0(1 − g/Gmax) (3)

3 The Present Situation of Educational Management in Colleges
and Universities

3.1 The Management System of Higher Education is not Perfect

The important guarantee to improve the level of educational management in Colleges
and universities is the good management system that most colleges and universities have
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established. Under the influence of traditional education concept, the relevant manage-
ment system which cannot meet the development needs of the new era is still in its
infancy. The reform of the management system for students who are too rigid and too
strict is very slow. The lack of scientific and reasonable management system to stimu-
late the sense of responsibility and work enthusiasm of university teachers leads to slack
work, which is not conducive to the development of education.

3.2 The Content of Higher Education Management is Relatively Backward

As far as the present situation is concerned, the old teaching mode and inflexible method
of education in China, which is affected by the backward ideas before, has not considered
the students’ ideas and teachers’ interests in the traditional education management mode
and education mode, which has brought certain obstacles to the education management
of colleges and Universities, Even under the influence of backward ideas, it wastes a lot
of teaching resources under the management system of higher education, which leads to
a great reduction in the efficiency of China’s higher education management in practice.
Because of the traditional teaching concept still deeply existing in people’s heart, the
education management of colleges and universities hinders the overall development of
colleges and universities.

3.3 The Management Mode of Higher Education is Too Monotonous

At present, with the decrease of elective courses and the increase of cultural courses
in Colleges and universities, many education methods are still outdated. Many col-
leges and universities adopt the credit system which cannot unify new knowledge and
new information. The implementation of the credit system which lacks the concept of
people-oriented leads to the serious phenomenon of fewer subjects in most colleges and
universities in China, And at present, the educational management means which cannot
reflect the students’ situation in our country is too simple. The overall quality of high
students affects the development of students to a certain extent [2]. At the same time, it
cannot improve the education management of colleges and universities in the next step,
and cannot guarantee its scientificity and rationality in the development of education
management.

4 The Importance of Reforming and Innovating the Educational
Management System in Colleges and Universities

4.1 Conducive to Social Development

With the rapid development of social economy and the reform of education management
system, the future promotes the sustainable development of society [3, 4]. In order to
improve the overall quality of the society and prevent any bad atmosphere fromdamaging
the rapid development of China, colleges and universities have trained more talents
representing China’s hope and future, and have the courage to innovate, To provide the
society with a continuous stream of talents who undertake this arduous task. The young
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strong are the strong in China. In the era of fierce war, countless patriots and talents
were trained by colleges and Universities under extremely difficult circumstances. With
the power of these people, now there is China. Nowadays, with the development of
international competition, there is an urgent need for innovative talents [5, 6].

4.2 It is Conducive to the Development of Education

Under the influence of the old management system with many drawbacks, the reform
and innovation of the education management system is stagnant, which cannot give full
play to the role that colleges and universities should play in personnel training. The most
important task of colleges and universities is to train people. The education management
system has no way to deal with the current unbalanced development of college students,
which restricts the development of society. In order to promote the development of
education in the new situation, we can start from a more fundamental point of view,
develop student development plans with students as the main body, so as to cultivate
more high-level talents to meet the social needs (see Fig. 2).

Fig. 2. Effect simulation of manager system

5 The Innovation Strategy of University Education Management
Mechanism

5.1 Changing the Concept of Education

In the new situation of classroom teaching, teachers should give full play to students’ sub-
jective initiative, actively interact with students, strengthen communicationwith students
according to different students’ learning conditions, and formulate teaching programs
and reasonable teaching plans suitable for most students’ learning conditions [7].

5.2 Innovation Evaluation System

Teachers should have a complete student evaluation system based not only on their
academic achievements but also on their social behaviors, not only in their daily work
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but also in students’ feedback to teachers. The evaluation of students should not only pay
attention to their daily behaviors, but also their communication and cooperation with
teachers, and explore their interest and potential. Through the evaluation of students,
we can better understand the students. Teachers should also have a complete evaluation
system based on the students trained by teachers. In order to strengthen the supervision
of students, improve the competitiveness of teachers and promote the development of
colleges and universities, the evaluation of teachers should be carried out from the
aspects of students’ examination, daily life, participation in competitions and sports
activities [8].

5.3 Innovating the Content of Education Management

In order to promote the effective implementation of university education management,
under the condition of educational management mode innovation, the content of uni-
versity education management should fully consider the development needs of students,
meet the needs of talent training and the development needs of the information age, so
as to effectively promote the rationality and scientificity of higher education [9]. The
content of innovative education management is reflected in many aspects, such as rea-
sonable increase of ideological education courses and ideological education practice
courses which can effectively improve students’ ideological level, combine students’
theoretical knowledge with ideological education practice, improve students’ personal
quality and comprehensive ability, and effectively promote the development of China’s
Higher Education Management [10].

6 High-Level System Design

6.1 System R&D Objectives

The expected goal of the system is to take the adult education teaching activities of Civil
EngineeringCollege of JiayingUniversity as the center, take the students as the link, real-
ize the whole process management of educational administration, teaching, assessment
and graduation, strengthen the comprehensive inquiry and analysis function through
informationmeans, free the educational administration staff from the heavy offline labor,
devote themselves to teaching activities, and improve the quality of education [11].

6.2 System Architecture Design Principles

According to the business needs of student information management system, the sys-
tem architecture design realizes unified architecture technology system, unified busi-
ness control processing system, unified system maintenance, backup and develop-
ment management system. The system architecture design follows the principles of
data stratification, low coupling, scalability, practicability, reliability, practicability and
security [12].

1. Principle of data layered design: the data of the system includes system rules and
business application data, which should be classified and stored in different data lay-
ers during design. 2. Low coupling layered design principle: in the system architecture
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design, under the condition of meeting the system requirements, the low coupling of
system design can be achieved by adopting the component design of each functional
module, which creates convenient conditions for team members to develop indepen-
dently and work together, and can greatly provide development efficiency, The whole
system will not stagnate due to local obstacles, which greatly reduces the project risk
[13]. 3. Expansibility principle: the system must have good expansibility to meet the
more requirements of system functions brought by the expansion of business. We can
follow the business componentmodular design principle, factory design pattern to design
functional components and add new business processing components to achieve the scal-
ability of the system. 4. Practicality principle: no matter how complex the system logic
is, it must be simple and easy to use for users, and try to follow the user’s operating habits
and business processes. 5. Reliability principle: the system should be reliable, and the
application system should be able to describe the abnormal error report in detail, so that
the administrator can deal with the problem in time. At the same time, the system should
have high fault tolerance ability to meet the robustness requirements of the system [14].

6.3 Application System Structure

Student information management system is a three-tier application software system
based on J2EE industrial standard enterprise level distributed technology architecture.
The system is developed with Java language. By making full use of the cross platform,
extensibility, security and stability, reliable technical functions and features of Java
language, the system also realizes a large number of integrated application interfaces, It
not only makes the system have strong technical advantages, but also greatly improves
the flexibility and expansibility of the system [15].

The system adopts browser/service (B/S) architecture. This architecture greatly
reduces the workload of system development and maintenance, and also reduces the
difficulty of users. The whole system is divided into three layers of web structure, that
is, the system access structure is logically divided into three layers: presentation layer,
application service layer (business logic) and data layer. The presentation layer enables
users to understand and efficiently locate application services through the implementa-
tion of the graphical interface of application services. The application layer between the
display layer and the data layer not only encapsulates the application model associated
with the system, but also provides the connection between the client application and the
data service, thus providing a clear level for the realization of the business logic of the
college, and separating the user presentation layer from the database code. At the same
time, the application layer also implements the application strategy and encapsulates the
application pattern, And present the encapsulated pattern to the client application. The
application system structure is shown in Fig. 3.

7 System Detailed Design

Detailed design is the key to realize the functions of the system. It gives the diagram of
the software structure of the student information management system, describes each
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Fig. 3. Application system structure

function module in detail, including algorithm and logic, and is the basis of the imple-
mentation and test of the student information management system. The detailed design
of the system directly affects the smooth level of the development progress of the sys-
tem. An excellent detailed design can reduce the occurrence of development iteration
and reduce the development time and reduce the development cost; at the same time,
the detailed design also gives the development testers a common standard, which is
convenient for the development and test of the detailed design of the student infor-
mation management system from the teaching management needs of the college, The
main functions of student management, course selection management and examination
management are described [16].

The studentmanagementmodulemainly includes student basic informationmanage-
ment, payment rules setting, student status management, inquiry statistics management
and other sub functions. Students’ basic information management realizes the manage-
ment of students’ basic situation, which is basically static and serves as the basis of
College Students’ management. At the same time, it can also be updated with the occur-
rence of some events, such as the adjustment of students’ majors, so the professional
attributes can be updated. The setting of payment rules realizes the setting and man-
agement function of students’ payment rules, which serves as the basis for students to
collect fees from enrollment to graduation. Student status management mainly realizes
the functions of student status change management, specialty transfer management and
student status information audit. When a student’s status changes, such as graduation
or withdrawal, such information will be recorded and saved. Inquiry statistics is mainly
to realize the student-centered, comprehensive query of students’ various information,
and statistical analysis by category. Server security refers to the server security rein-
forcement and configuration with the operating system as the core. It is the most basic
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requirement of server security. Doing well in server security, ensuring the stable oper-
ation of the server, enhancing the anti attack ability, and configuring the audit function
are the necessary measures for security forensics [17].

8 Database Design

Database design is the basis of the realizationof student informationmanagement system.
The quality of database design determines the success or failure of the realization of
student informationmanagement. Therefore, in the process of database design, designers
should make full use of the principles, standards and norms of database design in order
to achieve good design results. Database design is the core work in the development and
construction of information system. Through database design, the physical designmodel
of database can be obtained. In the process of database design, not only to support the
excellent performance of related programs, but also due to the complexity of the database
application system itself, these factors lead to the database design has become a very
complex work. Since the database design has the characteristics of great difficulty and
long time, it is impossible to get the best design results overnight. Designers can only
get better and better design results in the process of planning and structuring the data
objects in the database and the relationship between these data objects. Database design
includes conceptual structure design stage, logical structure design stage and physical
structure design stage.

9 Conclusion

The innovation and development of education mode and teaching quality, since the
reform and opening up of new China, has been under the background of the integration
of education mode. In order to better develop and cultivate high-quality talents and
cultivate better talents for the society, higher education management has to adhere to the
road of innovation. As an important part of China’s colleges and universities, it has an
urgent demand for the standardization, standardization and informatization of teaching
management, which is not only the need of its own management, but also the need of
many students. Based on the in-depth discussion of the urgent need of adult education
of civil engineering in Jiaying University Based on teaching management information,
according to the theory of software engineering, this paper analyzes and designs the
student information management system, including the system requirements analysis,
the main technology of application, the system outline design, the detailed design of the
main functions of the system, and the database design. The design goal of this system
is to realize the informatization and intellectualization of student management, teaching
management and educational administrationmanagement, and improve the level of adult
education management.
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