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Preface

We are delighted to introduce the proceedings of the Third European Alliance for
Innovation (EAI) International Conference on e-Learning, e-Education, and Online
Training (eLEOT 2021). This conference brought together researchers, developers, and
practitioners from around the world who are leveraging and developing e-educational
technologies as well as related learning, training, and practice methods. The theme of
eLEOT 2021 was “The Educational Revolution: Opportunities and Challenges Brought
by COVID-19”.

The technical program of eLEOT 2021 consisted of 104 full papers, including 2
invited papers, in oral presentation sessions at the main conference tracks: Track 1 —
New Trends of Teaching: Evaluation, Reform, and Practice and Track 2 — Intelligent
Learning and Education. The technical program also featured two keynote speeches.
“Artificial Intelligence Computing Solutions and Applications”, given by Xiaochun
Cheng from Middlesex University, UK, reviewed the rational, the potential, and the
limitations of relevant Al computing solutions and Al applications, and discussed how
new and better Al applications could be developed in the future by integrating diverse
Al computing solutions.

“Blockchain-based Secure Data Sharing Platform in IoT”, given by Jin Li from
Guangzhou University, China, looked at a data incentive mechanism to provide data
privacy and fairness measures for users in IoT, providing two different constructions
of the proposed mechanism, and analyzing their performances on privacy protection
and transaction efficiency.

Coordination with the steering chairs, Imrich Chlamtac, Bruno Kesler, and Giovanni
Vincenti, was essential for the success of the conference. We sincerely appreciate their
constant support and guidance. It was also a great pleasure to work with such an
excellent organizing committee team for their hard work in organizing and supporting
the conference. In particular, we are grateful to the Technical Program Committee
(TPC), led by our TPC chair, Guanglu Sun, who completed the peer-review process for
the technical papers and put together a high-quality technical program. We are also
grateful to the conference manager, Elena Davydova, for her support and to all the
authors who submitted their papers to the eLEOT 2021 conference.

We strongly believe that the eLEOT conference provides a good forum for all
researchers, developers, and practitioners to discuss all science and technology aspects
that are relevant to e-learning and e-education. We also expect that the future editions
of the conference will be as successful and stimulating as eLEOT 2021, as indicated by
the contributions presented in this volume.

July 2021 Weina Fu
Shuai Liu
Jianhua Dai
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Abstract. Under the policy of “Double High Plan”, the quality of the vocational
education should be improved and developed. In automobile major, professional
mathematics course is one of the most important professional basic courses for the
development of students. How to design and teach the course is a valuable question
to research. The curriculum framework of professional mathematics was designed
by analyzing course orientation, course objectives (including social capacities,
operation abilities, and developing capacities) and course framework. The course
contents were designed for students’ learning by completing the projects such
as typical application of professional mathematics in automobile specialty, basic
operation in mathematical software, numerical analysis on characteristics of vehi-
cle driving, analysis on mathematical model of automobile braking, and mathe-
matical model of robot in automobile production line. The projects were designed
and the 3™ project of the course was designed and listed according to the stu-
dents training program. The teaching methods and evaluation of the course were
designed for students to master the basic knowledge effectively.

Keyword: Curriculum construction - Teaching - Professional mathematics -
Automobile major

1 Instructions

In April 2019, the Ministry of Education and the Ministry of Finance jointly issued the
“opinions on the implementation of high level higher vocational schools and specialty
construction plan with Chinese characteristics”. It is proposed to focus on the construc-
tion of about 50 high-level vocational schools and about 150 high-level professional
groups, to build a highland for the cultivation of technical talents and a platform for
the innovation of technical skills [1]. Here the high level higher vocational schools and
specialty construction plan with Chinese characteristics and specialty construction plan
is called “Double High Plan” in Chinese.
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With the developing of the automobile industry, the complex jobs related to auto-
mobile require the workers to have more comprehensive professional knowledge and
adept skills. At the same time, high level higher vocational schools with Chinese char-
acteristics and specialty construction plan requires that the vocational education should
be more improved and perfect. It is proposed in Implementation Plan of National Voca-
tional Education Reform that vocational education should be placed in a more prominent
position in educational reform innovation and economically social development. In the
Implementation Plan, important development goals for vocational education are put for-
ward, including that the vocational education and training system should be improved,
the directions should be changed from pursuing the scale expansion to improving the
quality of education, and so on [2].

Under the guidance of this policy, to cultivate students with high quality, the cur-
riculum construction for teaching is top priority. How to design and teach a course is a
valuable research subject for a teacher to achieve a more satisfactory effect.

2 Professional Mathematics in Automobile Specialty

Automobile industry is a comprehensive enterprise developed on the basis of many
related industries and technologies. The products of many departments are used in auto-
mobile, and all kinds of processing technologies are needed from blank processing to
vehicle assembly. Car parts include thousands of different parts ranging from flooring to
screws. The automobile production process includes the assembly of engine, transmis-
sion, axle, car body, tires, glass, electrical appliances, car body interior parts and other
small parts [3].

Professional mathematics (PM) is one of the most important courses for students’
development in career designing, and it is the first professional basic course in the
process of learning courses in major [4—6]. For example, automobile assembly sequence
optimization is the key and difficult content in the course of “automobile manufacturing
process basis”, and it is also a basic skill that the students majoring automobile must
master. The problem requires students to solve it by analyzing the process requirements of
color, configuration and power on the assembly line, establishing the LP model meeting
20 constraints, and solving it by related software. The algorithm also requires students
to have strong understanding ability and programming ability [7-9].

For another example, the teaching fields of automobile major include sales, main-
tenance, design and other specific categories, many of which are similar to “cylinder
diameter” and “piston stroke” closely related to the function relationship, curve trend
and monotony knowledge points in higher mathematics. In this regard, teachers should
stand in the perspective of automobile professional teaching, to classify and summarize
some knowledge points, and combine with the teaching plan of higher mathematics.
As the builder and leader of knowledge system, teachers should actively guide students
to find the correct direction of learning mathematics, so that students can understand
the relevant skills and application of automobile professional learning in the process
of learning mathematics knowledge, and effectively improve their professional practice
ability [10, 11].
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The designed quality and teaching effect of Professional mathematics directly affect
students to master and absorb the knowledges of professional courses in the later stage,
and may even affect students’ performance and career development in specific work in
the future. So how to design and how to teach the course is deserved to research.

3 Curriculum Framework Construction

3.1 Course Orientation

Professional mathematics is a compulsory technical basic course for students majoring
in automobile manufacturing and assembly technology.

Based on the original knowledge of higher mathematics, the course adopts the method
of combining theoretical teaching with practical application, and combines with some
typical cases to lead the students to learn the basic theory of automobile mathematics.
Through these methods, students could be familiar with the basic operation of mathe-
matical modeling software, improve the ability of logical reasoning and mathematical
induction, and master the ability of mathematical modeling and model calculation and
analysis, so as to lay a good foundation for students’ subsequent professional courses.

In the course designing plan, the integration, connection and cooperation with pro-
fessional courses was proposed, the connection between curriculum content and profes-
sional courses was strengthened, and practical education was highlighted. The course is
not only a supplement to the previous course “higher mathematics”, but also a founda-
tion for the related mathematical knowledge in the following courses “industrial robot
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technology application”, “vehicle assembly and debugging”, “welding robot operation
and operation and maintenance”, “production line operation and monitoring”.

Table 1 shows the technical basic courses for specialty group designed in the students
training program majoring in automobile manufacturing and assembly technology [12].
It is shown that the course of Professional mathematics designed is offered in the second
semester of the second academic year for students. It is an integrated course of theory
and practice whose class practice teaching accounts for about 50% of the total class
hours.

In the students training program, the concept of learning time was put forward for the
first time. The learning time of students includes not only the length of time for students
in class, but also the corresponding learning and consolidation time under the guidance
of teachers after class.

For the course of Professional mathematics, the total teaching time is 32 h and total
learning time is 64 h. It means that students need to complete 32 extra hours of study
after class under the guidance of the teacher.

3.2 Course Objectives

Through the study of this course, students should master the basic operation of math-
ematical calculation and drawing software, and master the knowledge of differential
and integral of one variable function, extreme value of function, data fitting, matrix,
and its operation in a calculating software. Students should understand the theory of
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Table 1. Technical Basic Courses for Specialty Group

Courses Class hours After class hours Learning hours Semester

1 Engineering 64 64 128 1
Graphics

2 Engineering 64 64 128 1
Mechanics

3 Mechanical 64 96 160 2
Design

4 Professional 32 32 80 4
Mathematics

5 Electrical and 64 64 128 3
Electronic
Technology

6 Automobile 64 96 160 3
Structure

vehicle driving dynamics, and master the method of using software to calculate the
dynamic factor speed equation to solve the speed threshold. Students can understand
the influence factors of vehicle braking distance, and master the method of solving the
braking distance threshold by using software to calculate the braking balance equation.
Students could understand the kinematics equation of robot arm in automobile manu-
facturing, and master the method of coordinate transformation using related software.
Students can also be able to use the advanced mathematics and automobile professional
knowledge to solve the related practical engineering problems, and have the ability of
preliminary mathematical modeling and result analysis after learning the course. The
specific objectives of the course to develop the abilities for students are shown in Fig. 1
as follows.

Abilities to Cultivate

]
[ [ ]

| Social Capacities | I Operation Abilities ‘ ‘ Developing Capacities ‘

Fig. 1. The abilities to cultivate in specific objectives of professional mathematics.

Social Capacities. Our teaching design should take the following methods to help stu-
dents to achieve the social capabilities. (1) Carry forward the socialist core values and
establish the world outlook of dialectical materialism. (2) Establish the ideal and belief
of innovation, cultivate the craftsman spirit and the professional spirit of continuous
improvement, and cultivate the students’ sense of responsibility, self-discipline and the
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spirit of hardship. (3) Enhance students’ executive ability and communication ability,
and cultivate students’ team cooperation ability. (4) Cultivate students’ ability of self-
study, literature review and summary, and improve their ability of using mathematical
knowledge to analyze and solve practical problems.

Operation Abilities. Our teaching design should take the following methods to help
students to develop students’ operation skills. (1) Understand the basic concept of func-
tion, master the commonly used dynamic calculation and analysis methods, so as to solve
the problems of vehicle power calculation and performance factor analysis, to improve
the ability of solving problems. (2) Be proficient in curve fitting of discrete points with
the software. (3) Master the concept of derivative and extremum in mathematics, be able
to solve the calculation problems in vehicle motion and braking by combining kinemat-
ics and dynamics theory and using relevant mathematical knowledge. (4) Master the
basic concepts of array and matrix, master the contents of linear equations and related
matrix transformation, and skillfully use software to calculate matrix. (5) Be able to
apply the knowledge of matrix analysis to solve the problems of industrial robot motion
and its positive and negative solutions. (6) Master the basic operation of the related
mathematical software, be able to use software to establish the mathematical model of
automobile driving, braking and robot kinematics of automobile production line, and
carry out simulation calculation. (7) Be able to analyze the mathematical logic of the
research object and its influencing factors based on the results of simulation calculation.

Developing Capacities. The teaching design should help students to achieve the devel-
oping capabilities which are designed to include logical reasoning ability, analysis ability
and preliminary mathematical modeling ability.

Logical Reasoning Ability. Facing to the problems in the processing of learning, stu-
dents can use the achieved knowledge to analyze reasoning related problems and get
mathematical laws for solving the kind of problems.

Analysis Ability. Students could be able to calculate with related software and analyze
the results of the calculations. For example, for automobile, the steel panel part will
deform after being stressed. By modeling, the deformation will be calculated and dis-
played in the software to help students to analyze the forces and materials being stressed.
Figure 2 shows the deformation in the example.

Mathematical Modeling Ability. After analyzing on the problem, by mathematical mod-
eling software, students could master the relationship between the objects and the mathe-
matical models. For example, the plot drawing with software was taken into the teaching
to help students to establish mathematical models. Fig. 3 and Fig. 4 show the plot models
for students’ practicing.
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Fig. 3. A drawing example in professional mathematics.

4 Course Contents Design

4.1 Modular Projects Design

Based on the study and supplement of advanced mathematics and applied mathemat-
ics, combined with the automobile assembly and manufacturing technology related
majors, mathematical calculation software was applied to design the relevant mathe-
matical models and calculation problems of automobile in driving, braking, production
and other projects. Students could solve the related problems in the automobile industry
through learning mathematical knowledge, building models and software calculation.
These problems were summarized into several kinds of related modular projects shown
in Fig. 5.
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Fig. 4. The plot drawing in professional mathematics.

Professional
Mathematics

Typical application of professional
mathematics in Automobile Specialty

Basic
Knowledge

Basic operation in
mathematical software

Application
Practice

Numerical analysis on
characteristics of vehicle driving

Analysis on mathematical
model of automobile braking

Mathematical model of robot
in automobile production line

Fig. 5. Modular projects designed in professional mathematics.

4.2 Course Contents Design

The course contents were designed and summarized into five modular projects including
typical application of professional mathematics in automobile specialty, basic operation
in mathematical software, numerical analysis on characteristics of vehicle driving, anal-
ysis on mathematical model of automobile braking, and mathematical model of robot
in automobile production line. For example, the specific contents of 3™ part of projects
are designed and shown in Table 2.
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5 Teaching and Evaluation

5.1 Teaching Methods and Devices

The teaching mode of professional mathematics course should highlight students’ sub-
jectivity, strengthen the interaction between students in teaching activities, and mobilize
students’ learning enthusiasm to the maximum extent. Affirm the progress of students
in learning in time, strengthen the role of motivation, so that students can establish self-
confidence. At the same time, we should pay attention to the trinity of knowledge, ability
and attitude.

Teaching Methods. In terms of teaching methods, case driven, demonstration and
group learning are the main methods. Combining mathematical knowledge and spe-
cialty, using mathematical modeling to deal with professional problems, the importance
of the course was stated, so as to stimulate students’ enthusiasm for knowledge, and
mobilizes students’ subjective initiative. In the teaching mode, we should reduce and
prevent the simple explanation teaching, emphasize the students as the main body, give
students more space for practical activities, actively carry out the interaction and multi-
media teaching suitable for students, and make full use of the network resource platform.
We should establish a new teaching mode of “taking learning as the center, taking stu-
dents as the main body and teachers as the leading role”, and pay attention to the Trinity
training of knowledge, ability and quality in teaching objectives.

Teaching Devices. In classroom teaching, students should complete the project through
learning. Multimedia teaching and broadcasting system, multimedia teaching website,
network classroom, animation demonstration and other auxiliary teaching methods are
adopted. The most time in class should be spent on students’ completing the projects
on their own initiatively. Its rich and diverse information bearing forms, flexible and
convenient interactive features, which is easy for students to understand and master,
increase students’ interest in the course. When operating on the computer, software
is necessary to train students to establish and analyze the mathematical model of the
relevant problems encountered in professional learning.

5.2 Evaluation

“N + 2” evaluation pattern is adopted. The evaluation system includes mid-term test
(10%), summary report (15%), case analysis report (15%), special research report (10%),
Notes (10%) and module end test (40%), which is shown in Fig. 6.
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—{ Mid term test (10%) ]

»—{ Summary report (15%) ]

,_‘ Case analysis report (15%) |

Evaluation —

—' Special research report (10%) |

Notes (10%)

—[ Module end test (40%) l

Fig. 6. Evaluation system.

6 Summary

Professional mathematics is an important basic course for students majoring in auto-
mobile. The framework of professional mathematics was designed by analyzing course
orientation, course objectives (including social capacities, operation abilities, and devel-
oping capacities), and course framework. The course contents were designed into five
projects whose contents and teaching methods were designed. The 3™ project of the
course was shown in paper. The teaching methods and evaluation of the course were
designed for students to master the basic knowledge effectively. The constructions of the
curriculums under the background of the “Double High Plan” will push the development
of vocational education in China forward.

Acknowledgments. Thanks to the fund and support from Beijing Education Science Planning
in the 13th Five Year (CCDB2020135) and Beijing Polytechnic (2020Z041-SXZ2020Z003-039-
SX7).
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Abstract. At present, higher vocational education is in a very important period
of change, especially the “Double High Program” launched in 2019. Combining
with our own reality, we should promote the curriculum construction around the
goals, tasks and requirements of the “Double High Plan”. Digital curriculum is
an important content of teaching construction in various colleges and universities
at present. And it is the foundation of education and teaching informationiza-
tion. Taking the course of engineering mechanics as an example, the construction
of digital course is carried out. In most engineering majors, such as mechani-
cal engineering, engineering mechanics is an important professional basic course,
which is a bridge from basic course to professional course. Engineering mechanics
course is characterized by many concepts, many theorems, many formulas, many
calculations, strong theory, etc., the course is difficult, backward teaching meth-
ods and insufficient experimental equipment. In this Paper, digital construction of
engineering mechanics course from the following aspects: build a virtual simula-
tion practice teaching platform, the establishment of digital teaching re-sources,
choose a suitable e-learning platform, scientific research work of data statistics. It
has been proved by practice that compared with traditional teaching classes, the
teaching effect of students’ learning enthusiasm and academic achievements has
been significantly improved.

Keywords: Higher vocational education - “Double High Plan” - Engineering
mechanics - Digital course

1 The Importance of Constructing Digital Curriculum

After the promulgation of the National Vocational Education Reform Implementation
Plan in January, 2019, the Ministry of Education and the Ministry of Finance promptly
launched the high-level vocational schools with Chinese characteristics and professional
construction plan (referred to as the “Double High Plan”), which placed higher vocational
education in a more prominent position in building a modern vocational education sys-
tem and promoting educational reform and innovation, and entrusted higher vocational
schools with the historical responsibility of deepening educational reform, exploring
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the laws of type education and promoting the high-quality development of vocational
education. The “Double-high Plan” puts forward the standard requirements of “Chinese
characteristics and world level”, shows the expected goal of “significantly improving
school-running level, service ability and international influence”, plans the construction
path of “one strengthening, four building and five upgrading”, and depicts the blueprint
for the development of higher vocational education in China [1]. At present, under the
guidance of Xi Jinping’s thought of socialism with Chinese characteristics, our school
is studying in depth the important deployment of vocational education reform in China,
combining with its own reality, and doing a good job in the construction of our school
around the goals, tasks and requirements of the “Double High Plan”. In the process of
work, we deeply realize that the “double high plan” is a great opportunity to promote
the construction of school curriculum.

With the advent of the “digital” era, great changes are taking place in students’ learn-
ing methods, and the integration of information technology and education and teaching
has become an inevitable choice for educational informationization. The digital curricu-
Ium draws lessons from the open educational concept and uses the support of information
infrastructure to digitally process and produce various professional teaching resources

LE T3

for learners to learn. Digital curriculum can create an environment of “autonomy”, “in-
tersection”, “universality” and “immediacy”, and improve learning efficiency through
new learning methods, which has important guiding significance for students in higher

vocational colleges.

2 The Present Situation and Existing Problems of Engineering
Mechanics Teaching

2.1 The Course Is Difficult

Engineering mechanics is a technical core basic course with strong theory and close
connection with practical engineering application. Its theorems, laws and conclusions
are widely used in engineering technology of all walks of life, which is an important basis
for solving practical engineering problems. This course has many abstract theoretical
knowledge points and limited teaching hours, resulting in unsatisfactory teaching effect.
In addition, the contents of the teaching materials are not updated in time, lacking social
practicability and professional pertinence, which virtually increases the difficulty of the
course.

2.2 Students Have Poor Foundation and Low Enthusiasm for Learning

Engineering mechanics course is characterized by many concepts, many theorems, many
formulas, many calculations, strong theory, etc. In addition, students in higher vocational
colleges have weak foundation in mathematical physics, most of them have no good
study habits, lack confidence and enthusiasm in learning, and most of them have weak
imagination and sense of space, which makes it difficult to understand the structural stress
state and stress distribution in “engineering mechanics”. In the course teaching, there
are few engineering cases, so students lack motivation and enthusiasm for the course
of engineering mechanics, which makes engineering mechanics one of the courses with
high make-up and re-examination rate every semester.
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2.3 Backward Teaching Methods and Insufficient Experimental Equipment

In most engineering majors, such as mechanical engineering, engineering mechanics is
an important professional basic course, which is a bridge from basic course to profes-
sional course, The practical teaching of engineering mechanics can deepen students’
understanding of the movement law of components and their understanding of material
properties and engineering safety. Practical teaching is an important organic part of the
curriculum. For a long time, the experimental module of engineering mechanics has been
a difficult point in vocational college teaching. The related experimental equipment has
many capital investment, large area, high experimental cost and danger. Students are
generally not interested in experimental teaching, and the teaching quality is poor.

3 Digital Construction of Engineering Mechanics Course
from the Following Aspects

3.1 Build a Virtual Simulation Practice Teaching Platform

Practical teaching is an important organic part of the curriculum. Developing digital
courses in the form of virtual simulation is the future development direction, which
can reduce school capital investment, effectively avoid safety accidents and improve
students’ learning enthusiasm.

Taking the classical mechanics experimental teaching in engineering mechanics
course as the research subject, our school develops digital software, and carries out
tensile, compression, bending and torsion tests on metal samples of various materials
to obtain rich experimental data, and records the video of the experimental process at
the experimental site, taking pictures before and after the experiment; Combined with
experimental data, set mathematical model and running program, and develop digital

Fig. 1. Virtual simulation practice.
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teaching software. The virtual simulation technology is applied to the practical teach-
ing of engineering mechanics. The virtual simulation practice process of students (see
Fig. 1).

In the process of virtual simulation, students can freely choose the speed of experi-
mental animation on the experimental platform, pause the stretching process at any time
and observe the force deformation curve; Secondly, students can also choose different
loading speeds and loading methods to observe the performance changes of specimens
under different stress environments; Finally, with the support of a large number of exper-
imental data samples in the database, students can observe the deformation process and
damage of specimens of various materials and shapes in the limited teaching hours, which
greatly improves the learning effect. It can be seen that after the application of virtual
simulation technology in practical teaching, the teaching process can be liberated from
the traditional fixed experimental process, and students can get more operation direc-
tion, background knowledge, trial and error space and detailed data through the virtual
simulation experimental platform [2].

3.2 The Establishment of Digital Teaching Resources

Digital teaching requires students to learn actively through the Internet, provided that
the teaching resources are rich enough. The construction of digital teaching resource
database is an important work for the success of digital teaching. Based on the existing
teaching resources, the course teaching resource base integrates, expands and improves
excellent teaching resources, and provides a platform for teachers and students to acquire
knowledge and train. Specifically, teaching resources mainly include: media materi-
als, test questions, test papers, courseware, study cases, course contents, experimen-
tal instructions, teaching videos, course development, literature materials, answers to
common questions, resource directory index and online courses.

The teaching materials include mainly includes micro-lesson videos, teaching
courseware, teaching plans, pictures, animations, simulations, curriculum standards,
exercises and tests, test question banks and so on. The microlesson video of engineering
mechanics course is fragmented, and a micro-lesson video is made for a knowledge
point. The video duration is generally 5-10 min, which can ensure that students have
patience to watch the complete video and complete the knowledge point before students
become bored. Learning; The design of exercises and test questions is to ensure that
students can study purposefully and with tasks in digital learning, and guide and help
students to understand and master relevant knowledge. In a word, the construction of
digital teaching resource library is a task with a heavy workload in the digital teaching
reform of engineering mechanics course, and it is also a necessary condition that must be
established before carrying out digital teaching. The establishment of digital teaching
resource library is not static. With the changes of curriculum standards and techno-
logical development, the resources of teaching resource library should be updated and
supplemented at any time.
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3.3 Choose a Suitable Elearning Platform

Adopt the teaching platform-Superstar Learning Communication. This learning platform
is based on a mobile App developed by Superstar Company, which integrates resources,
courses, learning, evaluation and interaction. Based on the deep integration of informa-
tionization and teaching, it is a mobile online teaching platform for mobile terminals
(smart phones or tablet computers), and the mobile phone and computer terminals of the
online teaching platform of Engineering Mechanics are established. On the computer
side of Superstar Learning, teachers create courses, publish tasks and organize teaching
activities on the platform; Students actively respond to and complete the tasks issued
by teachers on the mobile side, and interact with teachers anytime and anywhere. At
the same time, teachers can check students’ learning situation in real time according
to the statistical data of the platform, and adjust the offline teaching content in time
according to the online learning situation of students. This mixed teaching method has
realized many teaching ideas and effects that traditional teaching can’t achieve at all,
and provided students with a brand-new autonomous learning model [3].

3.4 Scientific Research Work of Data Statistics

Compared with traditional teaching, digital teaching software can provide a large amount
of data, and the statistics and research of these data can better feedback and optimize
classroom education, improve teaching quality and students’ participation, and form a
closed-loop teaching. Based on the field experimental data, software programs, students’
experimental data and so on, a digital teaching mathematical model is established. Fur-
thermore, the A/B teaching scheme is adopted to optimize the teaching mathematical
model from the aspects of teaching time allocation, students’ participation and exam-
ination results. The digital teaching mathematical model developed in this course is
universal and provides theoretical support for the digital construction of other courses
shows the statistical work (see Fig. 2).

Fig. 2. Work of data statistics.
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4 Advantages of Digital Teaching Course Development
of Engineering Mechanics Course

4.1 Innovative Teaching Mode and Concept of Engineering Mechanics Course

At present, the teaching of engineering mechanics still adopts the traditional classroom
teaching mode, and the teaching materials are only in the form of teaching materials and
courseware, so the teaching effect is seriously limited. Developing the digital course of
engineering mechanics based on virtual simulation technology is a great innovation to the
existing conventional teaching mode and concept, an important step and inevitable choice
for the scientific, informational and digital teaching mode of engineering mechanics
course, and also a step exploration for the construction of “double high program”.

4.2 Significant Savings in Teaching Costs

In the standard engineering mechanics course, the basic mechanics experiment teaching
link is essential, and it is an essential link to cultivate students’ practical ability and
help students understand the course. However, the cost of purchasing and maintaining
experimental equipment and consumables is very high. If we only spend a lot of money
to purchase experimental equipment and materials for this course, the cost is huge and
the utilization rate is low. This problem can be effectively solved by building a digital
course of virtual simulation. Students can learn and simulate the mechanical experiment
process through simulation software, which not only avoids the lack of experimental
links, but also saves a lot of hardware costs.

4.3 Avoid Potential Safety Hazards

In recent years, school laboratory safety accidents have occurred frequently, causing
irreparable losses to both schools and students’ families. There are certain dangers in
related experiments in engineering mechanics course, and even strict management mea-
sures can only minimize potential safety hazards, which cannot be completely elimi-
nated. Through the research and construction of digital courses in the form of virtual
simulation, the problem of potential safety hazards can be perfectly solved, and stu-
dents can complete the experimental learning process in a safe and controlled computer
environment, thus ensuring zero risk in experimental teaching of engineering mechanics
courses to the greatest extent.

4.4 Contribute to Professional Construction and Talent Training of Teachers

At present, virtual simulation technology has been widely recognized by the society,
and the promotion and application of virtual simulation technology are also actively
promoted at the national level. Virtual simulation course construction is being carried
out in all colleges and universities. Our school is one of 10 tier-A colleges and universi-
ties listed in the List of Construction Units of High-level Higher Vocational Schools and
Specialty Construction Plans with Chinese Characteristics published by the Ministry of
Education and the Ministry of Finance. Among them, the automobile manufacturing and
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assembly technology major is the key professional group, and will focus on supporting
the first development in the next five years. Engineering mechanics course is an important
professional basic course in the new talent training program of automobile manufactur-
ing and assembly major, and the construction of engineering mechanics course should
keep pace with the times. Through the construction of digital course module, virtual
simulation technology and digital technology can effectively help the development and
progress of engineering mechanics courses. At the same time, in the process of digital
curriculum module construction, through the development of relevant research work, it
can also train a group of teachers who master virtual simulation technology and digital
technology for schools, and lay a talent foundation for the subsequent “double high
program” construction and future curriculum construction.

5 Conclusion

To sum up, college education follows the development trend of digital curriculum, and
the concepts of changing roles, free learning and instant learning are gradually becoming
the core concepts of talent training in new colleges and universities in the 21st century.
Under the impetus of “double high” construction, the digital course construction of
engineering mechanics is carried out. By constructing the digital course of virtual simu-
lation, the problems of students’ learning difficulty, high school input cost and potential
safety hazards in practice can be effectively solved. Students can learn and simulate the
mechanical experiment process through simulation software, which not only avoids the
lack of experimental links, but also saves a lot of hardware costs. Give full play to the
advantages of a series of teaching allocation such as advanced teaching resources, teach-
ing concepts and service facilities, and provide students with a broader learning space
and meet the needs of socialized learning; Students are encouraged to keep pace with
the times, change their methods and study independently, so as to cultivate new talents
with high qualification, high quality and high technology to meet the requirements of
future social development.

Acknowledgement. Thanks to the fund and support from the program of Beijing Polytechnic
Polytechnic (NO. 2020Z025-KXZ).
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Abstract. With the development policies and plans for vocational education
appearing, modular curriculum in improving the vocational education and training
system is more important to improve the education quality. The concept of module
was introduced in the paper. The modular curriculum was explained by the analogy
with the system which is composed of modules with different functions and charac-
teristics. The characteristics of modular curriculum including functionality, inter-
changeability, flexibility and applicability were introduced and discussed. Taking
automobile major as an example, the modules of the curriculums were studied and
divided. The background and the career analysis of the students were investigated
and researched on automobile engineering. Especially, the professional course
modules were studied according to professional background and career analy-
sis of the students. Curriculums in the professional modules were divided into
four parts including Basic technology courses for specialty group, Vocational and
technical skills courses, Professional comprehensive modular courses, and Inno-
vative practical modular courses. Among the course modules, the professional
comprehensive modular courses and the innovative practical modular courses are
designed and divided into specific courses, and the specific courses were firstly
designed with the type of micro lectures.

Keywords: Modular curriculum - Vocational education - Vocational training

1 Introductions

With the development of vocational education, especially with several important policies
and plans from the government appearance, the vocational education enters a new devel-
oping stage in China. Vocational education stands side by side with general education
for the first time in China. It is proposed in Implementation Plan of National Vocational
Education Reform that vocational education should be placed in a more prominent
position in educational reform innovation and economically social development. In the
Implementation Plan, important development goals for vocational education are put for-
ward, including that the vocational education and training system should be improved,
the directions should be changed from pursuing the scale expansion to improving the
quality of education, and so on [1].
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At the Symposium of experts on education, culture, health and sports held on Septem-
ber 22" in 2020, it was emphasized that the vocational education and training should
be developed energetically, and lifelong learning system should be built [2]. With the
lifelong learning being emphasized gradually, more and more social personnel have par-
ticipated in vocational training. At the same time, our education objects have expanded
from students to different kinds of people including students, company staff, migrant
workers and other groups.

However, for different education objects, different curriculum forms and contents
should be researched and designed to meet different work requirements to achieve good
teaching and learning effects. No matter which type of students they are, the final learning
goal and ability level they achieved are the same. Then challenges are brought for teachers
in preparing lessons and teaching students. So how to organize the course materials to
satisfy different requirements, is a new challenging work for teachers to reform the
vocational education and training system.

2 Modular Curriculum

Due to the different kinds of students, different teaching methods and different teaching
contents and form are required. Modular curriculum is an inevitable education reform
mode on the curriculum for different kinds of students, facing the integration reform of
vocational education and training system.

2.1 Module

Module is a typical general unit which can be combined into a system and has certain
functions and interface structure. There are 4 characteristics for module including inde-
pendence, abstractness, interchangeability, and flexibility [3]. The independence of the
module refers to that not only the function of the module in a system is independent,
but also the process of the designing, manufacturing and debugging module is indepen-
dent in a system. The abstractness of the module refers to that it is not necessary to
understand the internal structure and characteristics of the module fully. Even people
who do not possess the knowledge about how to design the mode can design the whole
system according to the function and interface of the module. The interchangeability of
the module refers to that the module could be substituted by another one according to
another parameter and target. The flexibility of the module refers to that the convenience
for substitute some old modules with new ones in the system to update the characteristics
and functions of the system.

Modularization is a way to deal with the decomposition of complex systems into
better manageable modules [4]. The relationship between the module and the sys-
tem is applied into the relationship between the curriculum unit and the curriculum
constructions. Then the modular curriculum is produced.

2.2 Modular Curriculum

The module of a course is an independent unit designed in a course which could be
flexibly substituted with another independent unit to construct a new course for another
group of students with different skill background.
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Modular curriculum refers to the curriculum which is composed of independent
module units suitable to build any curriculum related to the professional background.
Modular curriculum is the product from the development of the lifelong learning system
which grows for improving the vocational education and training systems.

As shown in Fig. 1, the characteristics of modular curriculum include functionality,
interchangeability, flexibility and applicability [3, 5, 6].

Characteristics of Modular Curriculum

Functionality Interchangeability Flexibility Applicability

Fig. 1. Characteristics of modular curriculum

Functionality. Curriculum function is the role and utility of curriculum. John D.
McNeil, an American curriculum scientist, summed up the recognized and typical func-
tions of curriculum in his book. The first function is the common function or general
education function, which aims to enable learners to participate in community public
affairs, master the minimum ability necessary for health, welfare and protection, and
become responsible people or citizens. The second function is the function of compen-
sation or supplement, specially designed for individual defects or unique talents, is an
individual course, which is opposite to ordinary (common) courses. The third function
is the function of inquiry, which provides students with the opportunity to discover and
develop their personal interests, so that learners can find out whether they have the ability
and enthusiasm to engage in certain types of activities. The fourth function is the profes-
sional function, which requires learners to master the skills necessary for skilled workers
and scholars, in order to meet the standards required by a certain industry, occupation
or academic research [7].

The functionality of modular curriculum in vocational education and training system
is reflected in that it could meet many different kinds of students’ requirements more
professionally besides common skill needs, knowledge defects compensation with a
definite aim for a determined occupation worker and focused inquiry.

Interchangeability. Generally, interchangeability refers that for a machine, in a batch
of parts (or components) with unified specifications, any one of them can be installed
on the machine to meet the specified functional requirements without selection, repair
or adjustment. For a modular curriculum, any module combined in the curriculum could
be changed with another one to meet the specified functional requirements for another
education project or training program. For a training system, a modular curriculum could
be substituted by another one designed for the specified requirements of the education
or training system.
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Flexibility. By analogy with the flexibility of the module in a system, the modular cur-
riculum possesses flexibility. The flexibility of the modular curriculum refers not only
the contents of the course are flexible to be chosen, but also the association of courses
are flexible to be designed. Due to the interchangeability of modular curriculum, the cur-
riculum system composed of modules designed according to the specified requirements
is flexible to adapt to every related system in one hand. On the other hand, learners
could choose the suitable modular curriculum flexibly according to their own career
development planning.

Applicability. Serviceability is the basic characteristic of vocational education. How-
ever, for vocational education and training system, applicability should be reflected in
training system designing more specifically for a certain type of students and more
applicably for a training system. The quality of applicability should be measured by the
degree of customer satisfaction. For different type of student, the form of micro lesson,
MOOC or other forms are selected and designed to achieve the best teaching effect.

Comparing with the common single and stable curriculum structures, modular cur-
riculum could meet the students’ interests in learning goal definitely and improve the
enthusiasm in learning. Then the learning effect could be achieved and the skills of the
students are developed more comprehensively.

3 Constructions of Modular Curriculum

The overall goal of modular curriculum construction is to optimize the contents of the
curriculums by reconstructing the curriculum content system and refining the knowledge
module and skill module in the course [8]. On the basis of optimizing the teaching
contents, it is meaningful to construct a teaching mode that meets the needs of society
and students so as to realize the effective teaching of modular curriculum.

Taking automobile majors as an example, the module analysis and curriculum design
are very important works.

3.1 Career Analysis for Curriculum Constructions

For the major of automobile manufacturing and assembly technology in vocational edu-
cation, the professional background and career analysis of the students were researched.
Because the curriculums are designed for students who are working in the automobile
related enterprises or who will work in the related companies, the career analysis is the
necessary prerequisite work.

A statistical analysis on the common positions and job requirements of the gradu-
ates from the major of automobile manufacturing and assembly technology was made.
According to the content and degree of social ability, operation ability and development
ability required by typical jobs, and according to the theory of vocational education
classification system, the typical job groups are divided into six levels [9]. For example,
the contents of the 41 level job are summarized and shown in Table 1. And the typical
tasks and ability requirements of the fourth level job are shown in Table 2.
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Table 1. The contents of the 4™ level job

Production operators

Equipment maintenance
personnel

Quality inspectors

Assembly, welding and gluing of
BIW assembly

Inspection and maintenance of
production line

Inspection and repair on the
appearance defects of stamping
parts

Engine sub assembly and whole
machine assembly

Robot operation and
maintenance

Inspection and repair on BIW
body defects

Static assembly and debugging of
finished vehicle

Fundamentals of PLC operation

Quality control of assembly and
welding process

General maintenance and
emergency disposal of equipment

Table 2. The typical tasks and ability requirements of the fourth level job

Corresponding position

Typical tasks

1 | Assembly, welding and gluing of BIW assembly

® Welding and gluing of side panel assembly;
@ Front end assembly, main floor assembly and
rear end assembly welded and glued;

® Welding and gluing of body in white lower
body assembly;

@ BIW assembly welding and gluing

Engine sub assembly and whole machine assembly

@ Assembly of crank connecting structure;
© Assembly of valve train;

® Assembly of cooling system;

@ Assembly of lubrication system;

® Assembly of fuel supply system

Static assembly and debugging of finished vehicle

@ Assembly of interior and exterior ornaments;
@ Assembly of four doors;

® Assembly of chassis;

@ Assembly of power train

General maintenance and emergency disposal of
equipment

@ Production line equipment inspection and
daily maintenance;

@ Process equipment operation and parameter
adjustment;

® Fixture inspection and maintenance;

@ Check and maintenance of transmission
equipment;

® Robot emergency stop reset operation and
point-to-point programming

(continued)
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Table 2. (continued)

Corresponding position Typical tasks

5 | Inspection and maintenance of production line @ Inspection and maintenance of water supply
system;

@ Check and maintenance of power supply
system;

® Check and maintenance of compressed gas
system;

@ Machining of simple mechanical parts

6 | Robot operation and maintenance @ Robot debugging operation, parameter setting
and tooling tool switching;

@ Mechanical system fault diagnosis and
maintenance of robot workstation;

® Electrical system fault diagnosis and
maintenance of robot workstation;

@ Control system fault diagnosis and
maintenance of robot workstation

7 | Fundamentals of PLC operation @ PLC network and communication;
@ PLC control system;

® PLC programming foundation;

@ PLC common instructions

8 | Inspection and repair on the appearance defects of | @ Judge and release the visual defects of
stamping parts stamping appearance parts;

@ Find and judge invisible defects of stamping
appearance parts;

@ Use sheet metal repair tools and equipment to
repair damaged and non-destructive parts

9 | Inspection and repair on BIW body defects ® Assembly precision and debugging of four
doors and two covers;

@ Discovery, judgment and repair of appearance
defects;

® Torque adjustment;

@ Residual glue cleaning

10 | Quality control of assembly and welding process | ® Quality inspection of resistance spot welding;
@ Connection quality inspection of physical
connection points;

® Appearance quality inspection;

@ Torque quality inspection;

® Assembly accuracy inspection of four doors
and two covers

3.2 Curriculum Design

Taking automobile majors as an example, since the major of automobile manufacturing
and assembly technology was the core major in the national “double high” specialty
group, the curriculums were designed and divided into several modules such as basic
modules, professional modules, improvement modules and expansion modules, as shown
in Fig. 2. The construction of curriculum system, especially in the modular curriculum
development, adopts the way that one specialty leads other specialties to construct the
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specialty compound and innovative practice curriculum module, which creates condi-
tions for the automobile manufacturing and assembly technology specialty to adapt to
the transformation and upgrading of automobile manufacturing industry, and meets the
requirements of enterprises for the cultivation of the specialty compound ability and
innovation ability of higher vocational graduates. Students can choose their own career
development path to achieve individualized teaching and individualized training.

Curriculum Modules for Automobile Majors

e —

| Basic Modules ‘ ‘ Professional Modules ‘ | Improvement Modules ‘ ’ Expansion Modules ‘

Fig. 2. The divided curriculum modules for automobile majors

In the automobile majors in Beijing Polytechnic, the curriculums in the professional
modules were designed and divided into basic technology courses for specialty group,
vocational and technical skills courses, modular courses for professional comprehensive
students, and modular courses for innovative and practical students. Figure 3 shows the
compositions of the curriculums in professional modules.

Basic technology courses for specialty group ]

Vocational and technical skills courses ]

Curriculums in

Professional Modules

Professional composite modular courses ]

Innovative and practical modular courses l

Fig. 3. Curriculums modules in professional modules

For example, in detail, the specific courses designed for professional comprehen-
sive module in Beijing Polytechnic are shown in Fig. 4. The specific courses designed
for innovative practical module are shown in Fig. 5. The courses designed for the pro-
fessional comprehensive type students mainly includes Inspection and repair of BIW,
Inspection and maintenance of electrical appliances in production line, Assembly and
online diagnosis of industrial robot, Engine assembly and debugging, Vehicle assembly
and debugging, Operation and maintenance of welding robot, Design and construc-
tion of intelligent manufacturing cell, Production line operation and monitoring. The
courses designed for the innovative and practical type students mainly includes Intelli-
gent assembly of automobile body, Robot operation and maintenance based on Integra 6
standard, Practice of automobile quality management system, Design and manufacture
of students’ racing car, Composite manufacturing of auto parts, and Automobile off line
detection and debugging [9].
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Inspection and repair of BIW

Inspection and maintenance of
electrical appliances in production line

Assembly and onlne diagnosis
of industrial robot

Professional comprehensive Engine assembly and debugging

modular courses || Vehicle assembly and debugging

Operation and maintenance of welding robot

Design and construction of intelligent
manufacturing cell

Production line operation and monitoring

Fig. 4. Curriculums designed for professional comprehensive modules

Intelligent assembly of automobile body

Robot operation and maintenance based on
Integra 6 standard

Practice of automobile quality management
Innovative and practical system
modular courses -

Design and manufacture of students' racing car

Composite manufacturing of auto parts

Automobile off line detection and debugging

Fig. 5. Curriculums designed for innovative practical modules

Curriculums for students should be divided into several modules, and the modules
should be designed in the form of more modules. Then a course should be designed
into modules such as micro lectures, and every micro lecture could be designed several
forms for different types of students [10, 11].

The most important work is that for every certain type of students, the specific
contents of a certain course should be designed into different types to attract the attention
of students and to make up the disadvantage of students. Then the teachers’ team and
the teaching methods should be the next important research objects.

4 Summary

The modular curriculum is more and more important in the developing of the voca-
tional education and vocational training system with the lifelong learning and education
development in China. In the paper, the modular curriculum was introduced, then the
relationship between the modules and the curriculums were studied based on the career
analysis and the contents of jobs related to the automobile majors. The curriculums in
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the professional modules were designed and divided into specific modular courses. The
specific courses should be designed according to the specific type of the students and con-
sidering the work contents of the students. Especially the designing of the micro-lectures
is the important recommended.

Acknowledgments. Thanks to the fund and support from Beijing Education Science Planning
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Abstract. With the deepening of the economic system transition, the importance
of human resource management in enterprises is increasing. Therefore, in order
to further optimize the human resources situational teaching model, the human
resources situational teaching model oriented to social information is designed.
Using VR technology to build a virtual teaching platform, and set the hardware
parameters of the platform. Determine the teaching content, clear teaching objec-
tives, the use of the form of group division, the completion of situational teaching
process. Using the analytic hierarchy process to evaluate the results of class-
room teaching content design, to ensure the effectiveness of teaching. So far, the
design of human resources situational teaching mode based on social information-
oriented has been completed. Compared with the traditional teaching mode, the
teaching mode designed in this paper can promote the improvement of students’
comprehensive learning ability.

Keywords: Social information-oriented - Human resources curriculum -
Teaching model - VR platform

1 Introduction

In recent years, with the rapid development of China’s economy, with the deepening of
cultural and economic exchanges at home and abroad, more and more large joint ventures
have been set up in China, and the implementation of efficient personnel management has
become the goal of enterprises. Therefore, higher requirements have been put forward
for human resources management [1, 2]. Human resource management is the overall
allocation of labor resources within a certain scope, and realizes the optimal allocation
and maximum utilization of labor resources by certain principles. In our country each
big enterprise establishes a personnel resources management department, enhances the
human resources efficiency as the goal, and introduces the specialized talented people to
enrich the strength positively. This specialized talented person’s demand is also increases
with the tide. In recent years, colleges and universities have set up human resources
management major, aiming at training high-quality talents, and continuously providing
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high-quality personnel management talents through the implementation of high-quality
teaching mode. Schools should pay attention to the integration of theory with practice
in the teaching of human resources, rely on the theoretical basis, and understand and
absorb all kinds of knowledge learned through carrying out simulation exercises. For
example, students should be involved in the main steps in the process of simulation
recruitment, so as to lay a good foundation for future adaptation. As the designer of
human resource course, human resource teaching should focus on the characteristic
teaching mode on the premise of carrying out the educational policy of “practicality,
practicality and sufficiency”. At present, many researchers and educators have actively
explored how to integrate situational teaching into human resources teaching, but seldom
involved in the use of situational teaching in human resources teaching.

Situational teaching refers to a cognitive method that enables the educatees to under-
stand the teaching content by simulating or reproducing the environment and process of
the occurrence and development of events or things so as to improve their abilities in a
short time [3, 4]. In the process of personal experience, the students can understand the
connotations of knowledge, improve their ability and form their own values. Situational
teaching can help students improve their thinking ability in images, realize the status,
situation and working essentials of some roles, and enhance their ability to predict and
deal with practical problems.

Most schools adopt the traditional, boring and cramming teaching methods, and pay
little attention to arousing students’ interest and motivation in human resource man-
agement, which makes them unable to express themselves freely. Some students are as
mechanical as reciting texts in the process of human resource management, others lack
fluency and accuracy in their expressions because of their lack of confidence, and still
others are unable to use the human resource theories they have learned. These invalid
expressions are often repeated mechanically in the classroom and are not corrected in
a timely manner. Therefore, in this study, the design of the social information-oriented
human resources situational teaching model to improve students’ learning ability and
the application of knowledge.

2 Research on Human Resources Situational Teaching Model

In order to ensure the rationality of the design of HR situational teaching model, the
design process is described as follows (Fig. 1):

Using the above design process, the situational teaching group teacher gives the
theory and operation training according to the basic theory that the students should
understand. Teachers and students plan and prepare the process of rehearsal according
to the teaching content and goal. In the process of implementing situational teaching,
students are the main body of teaching.
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Course content analysis

Case scenario design

/ Course platform design

Course content design
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Language and content design

Curriculum link structure

Fig. 1. Human resources situational teaching model

2.1 Construction of Situational Teaching Platform

In order to improve the authenticity of situational teaching, it is necessary to build
a corresponding situational teaching platform. In this study, the platform is set up as a
virtual reality teaching system based on VR technology and applied in multiple platforms.
As a result, five pieces of software have been selected for the technical architecture of
the teaching system, namely Autodesk Maya, Adobe Photoshop, Final Cut Pro, Adobe
Premiere, Unity3D [5, 6].

When the pre-preparation is completed, then according to the content, text and images
generated by the Photoshop editing layout into a display board map. Maya is responsible
for presenting the design of the exhibition hall as a model. Final Cut Pro, Premiere, edits
human resources instructional content for video and audio materials, and so on. The
above four software content, respectively, into the integration of Unity3D, and then
add interaction and lighting and other rendering. Finally, the optimized output is the
executable version.

The human resources VR teaching platform’s demonstration scene altogether divides
into an initial introduction interface and three main content interfaces. The exhibition
design of each interface should not only show the different styles and feelings of each
case, but also let the students understand the content and situation of the case clearly. In
the initial design of the interface, consider that this scenario is the first scenario in which
the student enters the case. First impressions tend to dominate the viewer’s mind and to
a large extent determine whether a case is appealing. Therefore, the design should not
only let people have the feeling of immersion, but also have a realistic experience. In
order to ensure the effect of VR platform, the hardware requirements of the situational
teaching platform are set as follows (Table 1).
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Table 1. Hardware requirements of situational teaching platform

Direction of use | Device name Parameter
Control terminal | Video card 64 MB
Memory 16 GB
CPU Intel CPU&“Leopard” 10.5
Operating System | Windows 10
Database MY SQL 2016
Macintosh Intel 64-bit processor
Client Video card NVIDIA GeFore GTX560
Memory 1 GB
CPU Intel Core Duo
Operating System | Mac OS X 10.5
Database MY SQL 2016

According to the hardware parameters, the platform is constructed, and the required
course content is introduced into the platform as the basis of situational teaching,
providing a hardware basis for its vivid classroom teaching.

2.2 Design of Classroom Teaching Content

The creation of human resources teaching is a process. Compared with the conventional
teaching mode, situational teaching is difficult. From the initial determination of teaching
content, clear teaching objectives, to the creation of the situation, the introduction of
the situation, and finally, to guide students to actively build knowledge, it can not be
completed in the classroom temporarily. The teacher must analyze the teaching content
carefully before class.

First of all, to determine the content of teaching, clear teaching objectives. Clarifying
specific teaching objectives in combination with social information [7]. The goal of
knowledge is to make the students understand the composition of human resources, the
goal of emotion is to stimulate the students’ love for the courses of human resources,
and the goal of ability is to cultivate the students’ ability to independent inquiry and
cooperative learning, to improve the ability of language expression and the ability of
high-level thinking. In the process of teaching, we insist on the principle of combining
theory with practice. That is, in the process of teaching, we should teach professional
knowledge, professional skills and combine theory with practice to improve the students’
theoretical level and practical ability.

In the class, the students participate in the group to explain, actively reveal their
ideas, discuss and communicate with the group members, and the other members of the
group to supplement and improve the materials. Through active observation, association,
comparison and generalization, meaningful knowledge transfer learning is conducted on
the basis of learning from each other’s strong points to offset their weaknesses.
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In the design of the teaching model, teaching methods are more diverse. Situational
teaching method and cooperative inquiry teaching method are mainly used to carry out
situational teaching of human resources. Situational teaching method is to put students
in a series of rich teaching situations, the teaching content and the real situation, so that
students in meditation in search of their own answers. The cooperative inquiry method
is a teaching method in which the selected problems are discussed and analyzed in the
way of group cooperation, student-student cooperation and collective cooperation, and
the final research conclusion is obtained through joint efforts [8, 9]. This method fully
embodies the leading role of teachers and the principal position of students. In human
resources teaching, teachers do not give ready-made answers to students, but let them
explore the answers. At the same time, it also emphasizes the setting of problem situation,
which makes students enter the situation naturally and inspires students’ study enthu-
siasm. The thought of cooperation and interaction runs through the whole of teaching,
inspires students to connect with life practice and constructs a meaningful connection
with learning knowledge.

2.3 Teaching Context Design Evaluation

In order to ensure the reasonableness of the situation design, the author evaluates the
result of the situational teaching of human resources. First of all, define the problem
of situational teaching and analysis of human resources. According to the nature of the
problem and the overall goal to be achieved, the complex problem is decomposed into
component factors, which are divided into different groups according to their attributes,
thus forming different levels [10, 11]. All the elements in the same layer dominate some
or all the elements in the next layer while all the elements in the next layer dominate the
same layer, which constructs a hierarchical structure reflecting the essential attributes
and internal relations of the system.

The hierarchical structure can be generally divided into: the target layer, that is, the
highest level, in which there is only one element, which is the overall goal or ideal
result to be achieved for the problem; the intermediate level is the criterion layer, also
known as the sub-objective layer, factor layer, indicator layer, criterion layer, etc., the
measures and criteria to be adopted by the elements in the layer, which can be divided
into the criterion layer and sub-criterion layer according to the size and complexity of
the problem; the lowest level is the scheme layer, measure layer or reason layer, which is
composed of alternative schemes, corresponding measures or the most basic risk factors
to achieve the goal [12, 13]. Based on the hierarchical structure model, starting from
the second layer, a judgment matrix X is constructed by pairing the relative importance
of the elements of the same layer that belong to each criterion in the next layer and
combining with the 1-9 scaling method proposed by T. L. Saaty. Assuming that there
are n elements X1, X, ..., X, in a layer H subordinate to some judgment criterion in
the next layer, If X; is compared with Xj, x;; is obtained, then X; is compared with Xj,
x;j = 1/x;; is obtained, thus n order judgment X = (x;j),«, can be obtained. The matrix
has the following properties: x;; = 1, x;; > 0, x;; = 1/x;x;j = xixXjx. The corresponding
judgment matrix can be obtained by this setting as shown below (Table 2).

The relative weights of the elements to be compared are calculated by the judgment
matrix, that is, the weights in single order of hierarchy. First, the maximum eigenvalue
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Table 2. Situation teaching design effect judgment matrix

H | X] | X2 | ... | Xp
Xy x| X12 | - | X1n
X |x21 | X22 | ... | X2p
Xn | Xp1 | Xp2 | - | Xnn

amax Of the matrix X is calculated, then the eigenvector V is obtained by using the
eigenequation X = amax. Then the n components of the vector are the weights of the
corresponding n elements after V normalization [14, 15]. When the precision is not high,
the ranking weight vector can be calculated by approximate eigenvalue methods such
as sum method and square root method. In addition, the use of MATLAB software can
also be very convenient for accurate calculation.

First normalize the column vectors of the matrix X to get the matrix F' = (fij) nsn.
Then sum the elements in F row by row, that is:

vi= ) fi ()
j=1

Among them,

n
fij = xij/ Zij (2)
j=1
Finally, V should be normalized as a weight vector [16]. The maximum eigenvalue
omax Of the matrix X can be approximately calculated from the following formula:

1o (V)i
Omax = — —_— 3
max = ~ Z " 3)
i=1
In an expression, (XV); represents the i element of a vector XV. Using the above
formula to evaluate the effect of situational teaching design, in order to ensure the
effectiveness of teaching model. The above design content is integrated, so far, based

on the social information-oriented human resources situational teaching model design
is completed.

3 Experimental Analysis

3.1 Experimental Environment Settings

In this part, I will carry on the teaching practice to test the validity of the teaching model,
analyze the questionnaire, interview survey and the academic achievement analysis, and
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draw the conclusion, in order to provide one kind of strong implementation teaching
model for the human resources curriculum, help the student to understand the science
essence, promote the science accomplishment.

This practice research is mainly based on questionnaires, supplemented by inter-
views. The experimental class and the control class are selected as the experimental
subjects, and the control class is taught in the integrated mode of situational teaching.
The experiment lasts for one semester.

In this experimental study, the situational teaching model of human resources is
independent variable, and the learning interest, human resources management ability
and level of students in experimental class and control class are dependent variables. The
experiment proves that the situational teaching mode of human resources can enhance
students’ interest in learning and improve their communicative competence and level.

The subjects of this study are 400 students of public administration at a normal
university. Two classes are selected as the experimenters in each grade. Class A is the
experimental class and Class B is the control class. Questionnaires were distributed to
both classes, and the response rate was 100%.

3.2 Experimental Procedure Setup

In the preparation stage of the experiment, questionnaires and pre-experiment tests were
carried out in the experimental class and the control class to find out the students’ interest
and attitude towards the human resources management course, and to analyze the pre-
test scores of the two classes; interviews were conducted with the teachers who listened
to the lectures to find out the students’ enthusiasm for learning the human resources
course and their performance in the class.

In the experimental stage, the situational teaching model of human resources was
used in the experimental class for 18 weeks, while the traditional teaching model was still
used in the control class. At the 8th and 18th week, the middle and late tests were carried
out and the results of experimental class and control class were analyzed. At the end of
the experiment, the students were investigated by questionnaires and the results were
analyzed. Both oral test and paper test are included in the experiment. The test results
are graded on a percentage basis. Among them, oral test results account for 60%, and
written test results 40%. At the same time, it analyzes the students’ ability to understand
the knowledge of human resources and the ability to manage human resources, in order
to achieve the design of teaching model in-depth study.

3.3 Analysis of Experimental Results

Through the above results, we can see that the teaching model designed in this paper
plays a certain role in improving students’ HR course examination results. Through
comparison, we can see that the average score of the designed teaching mode is higher
than the original teaching mode. And the design of teaching model for freshmen who
have just come into contact with human resources management courses more useful. It
can be seen that the design of teaching model has the corresponding scientific nature
(Table 3).
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Table 3. Comparison of mean scores of students in human resources courses
Grade The average score of the design Average score of original teaching
teaching model mode
Freshman year 95.1 93.5
Sophomore 94.5 92.15
Junior year 95.5 90.0
Senior year 92.7 88.5

In order to get the influence of design pattern and original pattern on students’ learn-
ing achievement, the change of students’ learning attitude will be reflected in the form
of images. Students’ HR courses are divided into four parts: excellent, good, qualified
and unqualified, and the differences between the original model and the design model
are compared (Fig. 2).

fail

excellent
pass

good

(a) Results of the use of design patterns in the text

fail

excellent
pass

good

(b) Results of use of the original model

Fig. 2. Student HR achievement chart
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Through the above research results, we can see that the teaching effect of the design
model is better, using this model can effectively improve students’ learning attitude,
and effectively enhance students’ HR exam results, and enhance students’ learning
enthusiasm (Table 4).

Table 4. Average human resources knowledge comprehension ability score

Grade The average score of the design Average score of original teaching
teaching model mode

Freshman year 4.35 4.05

Sophomore 4.25 3.64

Junior year 4.10 3.58

Senior year 4.10 3.55

Through the above research results can be seen, the design of teaching model in
the use of human resources effectively enhance the understanding of knowledge. The
average score of the designed teaching mode is better than that of the original teaching
mode. Therefore, adding situational teaching to the original teaching mode can enhance
students’ perception and learning ability. Combining this result with the above inves-
tigation results, we can see that the designed situational teaching of human resources
plays an auxiliary role in students’ learning (Table 5).

Table 5. Average human resources management competency score

Grade The average score of the design Average score of original teaching
teaching model mode

Freshman year 4.05 3.95

Sophomore 4.25 4.25

Junior year 4.25 4.30

Senior year 4.50 4.30

Through the above results, we can see that the teaching model designed in this paper
plays a certain role in promoting human resources management ability. Students’ ability
of human resource management directly reflects the advantages and disadvantages of
educational methods. Through the analysis of the above research results, the compre-
hensive ability is divided into three states: excellent, good and poor, and the differences
between the original mode and the design model are compared (Fig. 3).

Through the above research results can be seen, the design of teaching model in the
use of better results, can effectively enhance the comprehensive learning ability of human
resources courses. After using the original teaching mode, the students’ comprehensive
ability is obviously lower than the teaching mode designed in the text. Through the above
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poor

excellent

good

(a) Results of the use of design patterns in the text

excellent

poor

good

(b) Results of use of the original model

Fig. 3. Embodiment of students’ human resource management ability

research results can be seen, the design of teaching model in the use of human resources
can achieve the current teaching objectives. Applying the teaching mode of design in
this paper to the real life can effectively improve the teaching effect and achievement of
human resources course.

4 Conclusion

The application of the teaching model in this study provides advanced means for human
resources teaching, ensures and improves the quality of professional teaching, and
enhances the pertinence and practicability. On the background that many enterprises
integrate mobile application into human resource management, the follow-up develop-
ment of teaching mode can focus on this aspect, and realize the necessary links of human
resource management in enterprises. Teachers and students complete part of learning
tasks through the mobile terminal, which can improve the convenience of teaching mode
and improve students’ understanding of human resource management.
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Abstract. In recent years, the competition among universities has become more
and more fierce, and major changes have taken place in the operating environment
of universities. By analyzing the problems and causes of internal cost accounting
in universities, an internal cost accounting model based on activity-based costing
has been established, and cost accounting has been defined. To determine the cost
driver rate and operating costs, ensure that the internal cost accounting results of
universities can accurately reflect the educational costs of universities, enhance
the value-added ability of educational resources and the awareness of cost control
in universities, and aim to continuously reduce the internal costs of universities.

Keywords: Activity based costing - Education system - Cost accounting - Cost
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1 Introduction

Cost accounting is an important part of corporate accounting work; correct cost informa-
tion is an important basis for corporate decision-making. But today, in actual work, most
companies make major decisions such as pricing, product mix, and process technology
selection based on distorted cost information. To make matters worse, there is almost
no other information that can make the management aware of the serious distortion of
product costs, and only after the profitability and competitiveness have declined, the
company found out that there was a problem.

Since the reform and opening up, the state has increased investment in education,
especially in higher education, which has made China’s higher education develop rapidly.
In particular, the implementation of the strategy of “rejuvenating the country through
science and education” has provided a good opportunity for the development of higher
education. Due to the transformation of China’s planned economy to market economy,
the establishment of independent legal person status of independent colleges and univer-
sities, colleges and universities have changed from a planned economy to a market econ-
omy Relying solely on government funding has been transformed into a multi-channel
financing pattern dominated by government funding [1]. If colleges and universities want
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to survive and develop in the tide of market economy, they must “open source” and “re-
duce expenditure” simultaneously. On the one hand, it is necessary to expand the sources
of funds, improve the quality of teaching and ensure good social benefits; on the other
hand, it is necessary to implement strict economy, carry out education cost accounting
and strengthen management, and control unreasonable expenditures to reduce costs and
improve school running efficiency.

This article establishes an internal cost accounting model based on activity-based
costing, and defines cost accounting. Determine cost drivers and operating costs to ensure
that the university’s internal cost accounting results accurately reflect the university’s
educational costs, enhance the value-added capabilities of educational resources and the
university’s cost control awareness, and strive to continuously reduce the university’s
internal costs.

2 A Survey of Internal Cost Accounting and Control in Education
System

At present, the internal cost accounting system of colleges and universities is the cost
accounting system of institutions. China’s colleges and universities are non-profit insti-
tutions, and their teaching activities are not aimed at profit [2]. Therefore, at this stage,
the internal cost accounting system of colleges and universities does not fully analyze
the impact of cost factors on Colleges and universities. For example, the lack of educa-
tion cost accounting system is the reflection of the internal cost accounting problems of
colleges and universities. The evaluation index of the cost assessment system in Colleges
and universities needs to be improved, which is also a prominent problem in the internal
cost accounting of colleges and universities.

At present, the education cost assessment system formulated by the national and local
education authorities mainly focuses on the following contents: first, the total amount of
education investment index; second, the teaching quality index. The economic benefit
of colleges and universities mainly refers to the amount of teaching resources input
under the same teaching quality [3]. In the case of the lack of attention to the economic
benefit cost index in the evaluation index, colleges and universities will show the problem
of ignoring the cost in teaching management. In the case of weak cost awareness and
insufficient attention to the importance of cost management in Colleges and universities,
some colleges and universities may have the problem of insufficient funds, and some
colleges and universities will show serious waste.

College education cost management system is not perfect, financial management lags
behind. The role of the financial management department of colleges and universities
is only to calculate the balance of revenue and expenditure of colleges and universi-
ties. So far, China’s colleges and universities have not established a set of systematic
and reasonable university cost management system, nor have they established a control
system for the prior, in-process and after event management of university education
cost. As a result, there is a waste phenomenon in many links of teaching and scientific
research management in Colleges and universities, which increases the operation cost
of colleges and universities. At the same time, the capital management level of colleges
and universities is generally low Low [4, 5]. There is no standard to measure the internal
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cost control of higher education. There is no internal cost control standard issued by
the state and universities, and it is not easy to establish a unified cost control standard
implemented by all universities in the country because of the different school running
concepts, school running levels and school running conditions.

The responsibility of cost management is not in place. The internal cost control of
higher education is a complex system engineering, involving the management and con-
trol of each department. From the perspective of the overall management mechanism
and current situation of China’s colleges and universities, there are still problems in the
implementation of management responsibilities [6, 7]. For example, in the administrative
management, there are overstaffed organizations, overlapping functions, no clear scope
of responsibility between various departments, no accountability for unreasonable and
inaction phenomenon, resulting in low management efficiency; in the personnel man-
agement, the post setting is repeated, the responsibility sharing is not clear, and the work
efficiency is low. These problems have increased the difficulty of university education
cost management to varying degrees.

2.1 Control Algorithm of Internal Cost Accounting in Education System

Combined with the activity-based costing, this paper optimizes the internal cost account-
ing control algorithm of the education system, establishes n student training centers
according to the current situation of college specialty setting in Colleges and universi-
ties, selects the resource drivers, and apportions the resource consumption to the student
training center according to the resource drivers, so as to form the cost of the cost library.
Set the cost matrix of the cost base of the student training center as Cp, as shown in the
formula.

CO:[C17C2a ,Cn] (1)

The cost of the cost base of the student training center is divided into fixed and
variable parts:

ACy = G+ Gy 2

Where: Cy is the student training cost of the cost library of the student training center;
C; is the fixed cost of the cost library of the student training center; C, is the variable
cost of the cost library of the student training center. Let the matrix of cost drivers of
student training be MD, as follows:

MD = [mdl ) de, R md}’l] (3)

The calculation formula of cost driver rate of J cost base of student training center
is as follows:

MR:[mrlvmr27"’vmrn] (4)

The calculation formula of cost driver rate of J cost base of student training center
is as follows:
~ Cop—mxn
" ACod(MR — MD)

(&)
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Where: c is the student training cost of the cost library of the student training center;
m;, is the cost driver rate of the student training center; d is the amount of the student
training driver. The cost of cultivating students in Colleges and universities is the cost of
each student training center, which is the product of the quantity of resources consumed
by the student training center and the price of resources. Suppose that the cost matrix of
cultivating students in Colleges and universities is GC, the motivation matrix is D, and
the diagonal cost motivation rate matrix is DR, then the calculation of GC is as follows:

GC = GC — S*DR = [d;]*diag [r1, - , 1] (6)

Where: d; is the activity cost of student training center, r is the consumption cost driver,
diag is the consumption cost driver rate. Suppose that the cost matrix of the materials
consumed by the university training is L, the labor cost of the staff is P, and the indirect
cost of the university operation is OH, then the calculation method of the cost CC of the
university training students is as follows:

CC=L+P+OH (7

The organizational structure of colleges and universities is usually composed of
several secondary colleges, which are further divided into several specialties. When cal-
culating the internal cost of colleges and universities, each major can first calculate the
cost of cultivating students according to their own actual situation, and then summarize
it to the school by the secondary college [8, 9]. Adopting multi-level cost accounting
from bottom to top can not only provide relatively accurate data information for school
management, but also enable managers at all levels to distinguish value-added work and
non value-added work, which is conducive to reducing invalid work, reducing internal
costs, improving core competitiveness of colleges and universities, and making ratio-
nal and efficient allocation and use of educational and scientific research resources in
Colleges and universities .

2.2 Optimization of Internal Cost Accounting System in Education System

The methods of educational cost accounting in Colleges and universities include the mea-
surement and calculation methods of educational cost accounting. It is mainly based on
the financial data of colleges and universities to calculate the education cost of colleges
and universities. In order to make the measurement process easier, to a certain extent,
it refers to the enterprise accounting method and uses accounting means to calculate,
that is, the accounting adjustment method [10, 11]. In the calculation process, consider-
ing the causes of different cost items, according to different motives and beneficiaries,
according to a certain standard, they are allocated to each college, so that they can be
finally allocated to each cost accounting object. College education cost project is set up
according to the specific situation of colleges and universities, which is used to collect
various expenditures of colleges and universities, so as to calculate the cost of college
education conveniently [12]. Cost items can be set according to the situation and Depart-
ment of University expenses, which can simplify the accounting process of university
education cost to a certain extent and provide beneficial support for the establishment
of university education cost accounting [13]. To optimize the internal cost accounting
system of education system, the specific system structure is shown in the Fig. 1 below:
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Fig. 1. Internal cost accounting system of education system

Because the purpose of educational cost accounting in Colleges and universities is
to meet the relevant needs of the government, colleges and Society for educational cost
information, it is considered that under the current conditions, the choice of accounting
method for the measurement of educational cost in Colleges and universities is more
valuable [14]. Under this method, China’s colleges and universities should, in accor-
dance with the principle of accrual basis, take the current accounting data of institutions
of higher learning as the basis, and according to the requirements of education cost
accounting, set up separate cost accounting accounts and accounting subjects to carry
forward various business expenditures, so as to carry out education cost accounting
continuously, systematically and completely [15]. In order to carry out education cost
accounting and provide reliable education cost information for relevant users, we must
set up a set of standardized procedures, so that education cost accounting can be carried
out in full accordance with the set procedures, so as to ensure the reliability of the pro-
vided cost information [16]. Referring to the enterprise cost accounting procedure, the
general procedure of education cost accounting in Colleges and universities is divided
into the following steps: obtaining the financial and non-financial information required
by education cost accounting, determining the object and period of cost accounting,
setting up cost accounting subjects, recording, collecting, distributing and accounting
education cost, and compiling education cost statements. The specific process is shown
in the Fig. 2 below:
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Obtain financial and non-financial information required for accounting

Determine the object and period of education cost accounting

Setting up education cost accounting subjects

Record, collect, distribute and calculate the cost of education

Prepare education cost report

Fig. 2. Teaching cost accounting procedure in Colleges and Universities

In the case that the cost accounting system of colleges and universities needs to be
improved and the compensation mechanism needs to be optimized, the basis for carrying
out the education cost sharing work of colleges and universities needs to be improved .
The problem of indiscriminate and high charges in Colleges and universities is criticized
by the society. Under the influence of the above factors, the optimization of internal
cost accounting system and cost sharing mechanism has become an inevitable choice
for colleges and universities to improve the efficiency of capital use and ensure the
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quality of teaching. Education cost is divided into family cost and institution cost, but
education cost is not equal to the sum of family cost and institution cost. Because there
are overlapping contents between family cost and institution cost, such as tuition fees
in family cost, as the income of school, can be used for capital investment or recurrent
expenditure of school, thus forming a part of institution cost (Fig. 3).

Through the above classification, it is possible to distinguish educational activity
expenditures and non-educational activity expenditures, and group educational activ-

G

ities into “career expenditures”. In this way, “operating expenditures”, “appropriation
of funds”, “subsidy expenditures to affiliated units”, “carryover self-financing infras-
tructure”, etc., are classified as non-educational expenditures that are not related to
educational activities. This more accurately reflects the accounting scope of education
costs. Among them, teaching cost refers to all kinds of expenses related to the edu-
cational services provided by colleges and universities, which is basically the same as
the teaching expenses in Colleges and universities. However, it does not include non
academic education and other aspects of teaching expenditure, because such education
does not belong to the scope of higher education cost accounting, but should belong to

the expenditure not included in the education cost.

2.3 Construction of Internal Cost Control Model in Colleges and Universities

At present, the financial software used by colleges and universities in our country is not
unified, and the calculation method of cost accounting in Colleges and universities is not
the same, so the cost accounting in Colleges and universities has not been effectively
carried out nationwide. With the deepening of the reform of financial management in
Colleges and universities, the financial information of colleges and universities will
gradually be open to social supervision, and colleges and universities urgently need to
establish internal cost accounting model suitable for their own situation. The internal
cost control model of colleges and universities is established based on activity-based
costing (Fig. 4):
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Fig. 4. Internal cost control model of colleges and Universities
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To establish the cost control model of colleges and Universities Based on activity-
based costing, we need five elements: resources, activities, cost objects, cost drivers and
distribution path, as well as accounting period and organizational structure. The resources
in the internal cost accounting of colleges and universities refer to the expenses for
cultivating students, mainly including staff expenses, teaching expenses, management
expenses, part of scientific research expenses, intangible assets investment, depreciation
of fixed assets, etc. The resource account of colleges and universities is a series of
resource sets with hierarchical structure. It realizes multiple allocation by subdividing
the resource account to increase the accuracy of resource cost allocation.

Based on the theory of cost control system, combined with the production charac-
teristics and cost management needs of colleges and universities, this paper takes the
sustainable and healthy development of colleges and universities as the goal, takes the
principles of “strategic orientation, full participation, equal rights and responsibilities,
cost-effectiveness, and continuous improvement”, takes the Education Cost Manage-
ment Committee of colleges and universities as the main body, and according to the
development strategy of colleges and universities, from the macro management system,
cost-effectiveness, and so on In order to improve the cost control of higher education, a
long-term mechanism system should be built to realize the effective and healthy oper-
ation of the cost control of higher education. The cost control mechanism of higher
education is shown in the Fig. 5.
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Fig. 5. Education cost control mechanism
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In order to effectively control the same period, we should decompose the cost con-
trol standard determined according to the different characteristics of budget, project and
operation to each department, each post, each stage and each link, so that the leaders
of each department and all staff can make clear its significance, and link the cost con-
trol with their interests, so as to encourage everyone to take measures consciously and
actively to control the cost. Through the effective supervision system and information
communication channels, timely and accurately find out and understand the deviation
in the process of education cost operation in each stage, and carry out difference anal-
ysis. The deviation should be corrected on the basis of difference analysis. There are
usually two ways to correct the deviation: one is to correct the deviation by changing the
objective, the other is to improve the system control ability by appropriately changing
the quality and quantity of input, as well as the human, financial, material, information
and system structure, so that the output can meet the target cost requirements as soon
as possible. The correction of education cost deviation in Colleges and universities also
includes the construction of effective information communication channels, strengthen-
ing the contact of various departments, realizing the sharing of resources and improving
the utilization rate of resources. The cost control process is shown in the Fig. 6.

Effective supervision system

Y

Determine the standard Difference analysis

Correct the deviation

Effective information communication
channels

Fig. 6. Internal cost control process of education system

Teaching activities belong to the basic activities of colleges and universities. Teaching
cost can reflect the level of teaching cost in the process of providing education services,
and can analyze the level of resource consumption in teaching activities (Fig. 7).
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Fig. 7. Control level of University expenditure accounting

The construction of cost management evaluation system is also an important content
in the process of cost management system construction. In the process of constructing the
teaching evaluation system, colleges and universities can adopt the assessment system
of carrying out cost assessment according to departments and departments. It is also
helpful to improve the cost management system of colleges and universities to clarify
the assessment indicators such as the per capita teaching expenditure and the per capita
occupancy rate of books and materials, so as to ensure the research effect of effective
accounting and control of the internal cost of the education system.

3 Analysis of Experimental Results

Taking the training cost of an undergraduate class and a master’s degree of accounting
major in a college of management as an example, the number of undergraduate classes
and master’s degree students is 23, which is referred to as group A and group B for
convenience of calculation. Assuming that the school of management only enrolls one
undergraduate class and one postgraduate class of accounting major in this academic
year, the operation center is determined first. The school needs to train students through
teaching homework, scientific research homework, practice homework and related work.
After determining the activity center, collect the cost of each activity center and calculate
the cost driver rate according to the accounting records of the college. According to the
accounting records of the college, the labor cost consumed during the cost accounting
period is 176000 yuan, the depreciation cost is 124000 yuan, the material cost is 64000
yuan, and the management cost is 36000 yuan. In order to simplify the calculation,
financial expenses are included in the management expenses. Taking teaching assign-
ments as an example, teaching assignments consume three kinds of resources: Teachers’
labor, teaching materials and depreciation of assets and equipment. The management
cost of the college is 25000 yuan, the wage cost is 35000 yuan, the depreciation of assets
and equipment is 25000 yuan, and the material cost is 16000 yuan. The list of teaching
activity cost is as follows (Table 1):



Research on Internal Cost Accounting and Control of Education System

Table 1. Internal teaching activity cost accounting sheet
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Cost classification | Cost element Resource driver | Amount (ten thousand
yuan)
Fixed cost Management expenses 3.33% 0.60
Depreciation of assets and | 33.33% 6.00
equipment
Variable cost Labor, materials 63.33% 11.40
Total cost library - - 18.00

According to the same method to calculate the cost sheet of scientific research,
practice and study, the total cost of each activity cost library is 140000 yuan, 60000
yuan and 20000 yuan respectively. According to the calculated cost sheet, determine the
cost driver and cost driver quantity of each activity, and calculate the cost driver rate of
each activity, as shown in the Table 2:

Table 2. Internal cost base and control factors of education system

j Nature of operation | Cost driver | Cv Ccf |G mdj | mrj
Teaching assignments | Batch level Frequency |11.4 6.6 |[18.0 |50 |0.36
Scientific research work | Unit level Frequency | 9.8 |42 |14.0 |50 |0.28
Internship assignment | Batch level Frequency | 1.2 |4.8 6.0 |4 1.50
Study and work Unit level Frequency | 1.60 |0.40 | 2.00 |4 0.50
Total - - - - 40.00 | - -

After further listing the cost list and calculating the cost driver rate, the activity
driver rate of each assignment is counted, and the education cost of each group A and B

is calculated (Table 3).

Table 3. Comparison of educational expenses allocation accounting and control

j mrj Group A (il) Group B(i2)

dlj gclj d2j gc2j
Teaching assignments 0.36 20.00 7.20 10.00 3.60
Scientific research work 0.28 5.00 1.40 60.00 16.80
Internship assignment 1.50 2.00 3.00 4.00 6.00
Study and work 0.50 3.00 1.50 1.00 0.50
Total 13.10 26.90
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According to the traditional cost accounting method, the education cost of group A
and group B is the same, that is, when calculating the education cost, the unit education
cost is obtained by dividing the total education expenditure of colleges and universities
by the number of students on campus, while ignoring the need to invest different staff
labor costs and scientific research material costs when cultivating students with different
academic degrees, which makes the education cost can not be reversed truthfully Reflect
the actual situation. Based on the cost accounting model of activity-based costing, it is
concluded that the education cost of students with different degrees is quite different, as
shown in the Table 4 below:

Table 4. Comparison of activity-based costing and traditional methods in education cost control

Law of costs Amortization expenses of Amortization expenses of
undergraduates (10000 yuan) postgraduates (10000 yuan)

Traditional method 20 20

Activity based costing 13.1 26.9

Difference rate 34.50% —34.50%

Based on the above table, we can see that in the actual operation and control process
of internal cost accounting in Colleges and universities, we should pay attention to avoid
increasing too much workload for financial personnel in order to obtain accurate data,
or the obvious increase of management cost due to too complex internal cost accounting
process. It is suggested that colleges and universities should calculate the training cost
of students with different degrees according to their own situation, so as to increase the
accuracy of cost information and avoid excessive increase in the workload of financial
personnel.

4 Suggestions on Internal Cost Accounting and Control of Higher
Education

In order to reduce the cost of education successfully, colleges and universities must set
up the concept of cost management among all the staff, let the staff have the sense of
cost at any time, continuously innovate the teaching and management methods, improve
the quality of education products, and reduce the cost of education. With the deepening
of the reform of higher education system, the level of higher education cost has a direct
bearing on the survival and development of the school, and on the salary and welfare
of the whole school staff. A large number of colleges and universities have different
degrees of funding shortage. This requires the whole school staff to change their ideas
and establish a correct sense of cost.

According to the internal and external actual situation, colleges and universities
should weigh the objective needs and subjective possibilities, and put forward the specific
cost objectives that colleges and universities need to achieve in a certain period of time
in the future through scientific prediction. That is to say, colleges and universities should
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set up in advance the project cost of cultivating a college student, as the goal of the
whole school staff’s efforts and the measure of actual cost saving or overspending, so
as to realize the prior control of education cost. All expense budgets can only be paid
after the application and approval procedures before spending. Even if it is stipulated
in the original plan, it also needs to be applied and approved. This is conducive to the
further study of all expenses before they will occur. According to the new changes, the
rationality of expenses will be determined again, so as to ensure the use effect of all
expenses. To reduce the cost of higher education, we must tap the potential of existing
houses and equipment, improve the utilization rate of houses and equipment, and reduce
the unit depreciation. The instruments and equipment of a school are all for teaching,
scientific research and production. All colleges (departments) and departments should
coordinate with each other and give full play to their due role. In recent years, many
colleges and universities have merged similar laboratories, especially basic laboratories,
unified management, coordinated use of instruments and equipment, and achieved good
results, which is worthy of reference for colleges and universities across the country.

Education cost management is divided into pre-, during and post-management. In
the process of incurring educational costs, rationally controlling various educational
expenditures, and striving to save various teaching and management expenses without
affecting the normal order of teaching work, is a direct way to reduce educational costs.
After the education cost occurs, summing up experience and lessons, revising the budget
for the coming year is a remedial measure to reduce the long-term education cost, and
reducing the education cost should also be forward-looking and preventive. For example,
when introducing talents, it is important to consider whether the school has the basic
conditions for talents to carry out work and exert their expertise, and consider the cost of
brain drain caused by this. Before constructing various projects and purchasing various
teaching equipment, feasibility analysis and opportunity cost analysis should be carried
out. When conducting demonstrations of new majors and selection of old majors, the
professional life cycle and the total cost in the life cycle should be considered. In a word,
reducing the cost of education is a long-term and complex systematic project. Only by
taking the system as the starting point, careful research and continuous exploration, can
we really find an effective way to reduce the cost of education.

S Concluding Remarks

Costcontrol is a big topic, and colleges and universities are more complex, so it is difficult
to carry out cost control. To carry out the research on the cost control in Colleges and
universities, it can not be completed overnight. There is a lot of detailed work to do. The
theory and practice of internal cost control in Colleges and universities are not mature
in China, and it will be a long-term exploration work. Therefore, this paper studies
the internal cost accounting and control method of education system based on activity-
based costing. With the deepening of the research, the problems of internal cost control
of higher education will be solved one by one, and the efficiency of running a school
will be gradually improved.
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Abstract. The online teaching terminal of Internet of things platform has a huge
amount of information transmission, and power consumption has become one
of the important factors restricting the development of mobile Internet of things
teaching platform. In order to ensure the good operation of online teaching ter-
minal, a power consumption control method of online teaching terminal based
on IEEE802.11 is proposed. Collect power consumption characteristic data, opti-
mize the power control protocol of online teaching terminal according to different
application scenarios of mobile Internet of things platform, reduce the average
power consumption of online teaching terminal without changing the hardware
of mobile network and online teaching terminal, so as to achieve the low-power
operation state of online teaching terminal of mobile Internet of things platform.

Keywords: IEEE802.11 - Internet of things platform - Online teaching
terminal - Power consumption control

1 Introduction

With the continuous expansion of the application scale of the online teaching platform
of the Internet of Things, the power consumption of the online teaching terminal of
the platform of the Internet of Things is getting higher and higher. The low-power
design of the online teaching terminal of the Internet of Things platform is a research
hotspot. The online teaching terminal node of the Internet of Things platform contains
high-performance modules, such as baseband processing, signal processing and RF
power control, etc., with high power consumption. In the operation process, the online
teaching terminal nodes of the Internet of Things platform drive multiple online teaching
terminals of the Internet of Things platform, collect and transmit the data of the online
teaching terminal of the Internet of Things platform, process and analyze the data, fix
the wireless digital baseband, network formation, and drive the RADIO frequency to
send information, which all need to consume a large amount of current [1].

The current power consumption control technology has limited power, so it is difficult
to make the online teaching terminal node of Internet of Things platform work for a long
time. Internet online teaching platform terminal nodes need to work continuously for
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one year and do not need to change, power consumption in recent years, the node online
teaching terminal of the low power design is very important, most of the time, only the
Internet of things platform online teaching terminal and its drive peripheral equipment
to keep working, and the central processor and some high-performance power control
module in the idle state [2]. Therefore, only a small part of the online teaching terminal
nodes of the Internet of Things platform need to keep working during most of the time.
If most of the other idle modules can be shut down or turned off, the dynamic and static
power consumption of the Internet of Things platform will be significantly reduced.

In the traditional online teaching terminal power control method of the Internet
of Things platform, all terminals control their working state accordingly according to
the sequence information. In order to reduce the collision probability of the competing
channel, the response competition window is introduced. When there is no data grouping
in an access point (AP), the AP broadcasts the GAS frame and activates the idle timer.
All terminals go to sleep until the idle timer expires [3]. However, the method neglects
the collection of power characteristic data, which leads to a large error in power control.

For this reason, an IoT terminal power control method based on IEEE802.11 is pro-
posed. According to the different application scenarios of the mobile Internet of Things,
the terminal power control protocol is optimized, and the average power consumption of
the terminal is reduced without changing the mobile network and terminal hardware, so
as to improve the service time of the terminal power consumption of the mobile Internet
of Things.

2 Power Consumption Control Method of Online Teaching
Terminal of Internet of Things Platform

2.1 Power Characteristic Data Acquisition

Most of the online teaching terminal data of the Internet of Things platform are stored
in the acquisition and sensing layer, and the information is transmitted to the network
transport layer. Although the equipment can be maintained to work all the time in the
power consumption life cycle of the online teaching terminal of the Internet of Things
platform, the defects are obvious at the same time. The charging controller of the online
teaching terminal equipment of the Internet of Things platform takes up the investment
cost, and the installation is complicated, which requires a special bracket to fix the solar
power consumption board, and the power consumption is also limited by charging times.
Generally, the charging period is about 400 to 600 cycles, and it needs to be replaced
after running for about 2 years [3]. With the development of modern technology, more
and more low-power Internet of Things platforms are launched, and the power control
technology is becoming more and more mature, which makes the power consump-
tion capacity of the same information storage capacity gradually increase. The wireless
channel of the online teaching terminal of the Internet of Things platform refers to the
propagation path of the electromagnetic wave signal of the online teaching terminal of
the Internet of Things platform between the transmitting end and the receiving end. A
linear band-pass model is used to describe the wireless channel to construct the structure
of the online teaching terminal of the Internet of Things platform, as shown in the Fig. 1.
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Fig. 1. Internet of things platform online teaching terminal wireless channel structure composition

Internet of Things platform online teaching terminal data acquisition telemetry
Online teaching terminal should realize the data acquisition of various online teaching
terminals on the site of Internet of Things platform. Acquisition signals can be divided
into three types: analog signals, digital signals and Internet of Things platform interface
signals. Among them, the analog quantity is mainly 4-20 mA current or 0-5 V voltage,
the digital quantity signal is mainly switching quantity and pulse quantity signal, and the
interface signal of the Internet of Things platform is mainly RS232 and RS485 interface.
The wireless Internet of things platform of data acquisition and telemetry online teaching
terminal adopts GPRS mode. Using the SIM900A Platform module of the Internet of
Things, the establishment of the platform link of the Internet of Things and the sending
and receiving of data are completed through AT instruction [4]. The principle of the
multi-channel transmission model under the Internet of Things platform is to determine
the information output path according to the stability of the two-party network controlled
by power consumption and the processing of the system’s online teaching terminal. The
subsequent multiplexing key and the process of multiplexing should follow this princi-
ple to select the path. Figure 2 shows the multi-channel transmission model under the
Internet of Things platform environment.
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Fig. 2. Power transmission model in the environment of Internet of things
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X and Y in the figure are two online teaching terminals of the Internet of Things
platform, and there are many information transmission paths of the Internet of Things
platform between these two online teaching terminals. N1, N2... Ni + 1 in the figure
are intermediate forwarding stations on the paths. If one of the paths is used to transmit
information during power consumption control, the attacker can get all the information
of power consumption control only by attacking any intermediate forwarding station on
this path. If multiple paths are used to transmit information during power consumption
control, the attacker must attack at least one station on each path to get some information
of power consumption control [5]. The Internet of Things platform manager is the clock
of the whole chip and the control center of the Internet of Things platform. Clock gating
and power gating of each module in the control chip. Under the control of the Internet of
Things platform manager, general peripheral modules can enter three modes: working
mode, sleep mode and deep sleep mode. In addition to these three modes, the CPU
can also enter the backup mode. In the transmission process of its Internet of Things
platform, a series of vector § of signal components after varying degrees of attenuation
h, delay and phase shift arrive at the receiving end due to multipath effect. The discrete
time-domain multipath model is described as a linear bandpass filter, and its equivalent
baseband pulse effect X is shown in formula.

N(d,n—1

X= Y ad e (r -1 v) - hdt1) (1)
=0

Where [ represents the resolvable path component of the /, N(d, t) is the spacing
between the terminals d, the number of resolvable multipath components at observation
time t, where 7;(d, t) represents the arrival path relative to the first, The arrival delay of
path Lo (d, t)e™ is the component of article / when the distance d and the observation
time t are measured. The amplitude and phase of the / path component in the delay time
7;(d, t). The multipath channel time domain model is constructed under the fixed distance
between the transceiver and the wireless power control node. Among them, link loss is
not only related to the coverage of wireless power control, but also related to the link
budget, which is the most important large-scale fading parameter [6]. A link loss model
is proposed for the transmission channel of short-distance wireless power consumption
control on the Internet of Things platform in 2.4 GHz. Assume that the distance between
the receiver and the transmitter is d, and if the transmitter transmits power P, the test
gain is known as G; and where the gain is included G, if the receiving power at the
receiving end is p (d), the link loss can be expressed by the following formula.

P+ G + G, = 10nlgp(d) + X + Ih(d, t, T) 2)

Where, n is path loss index.In the application of the Internet of Things platform, espe-
cially in the field, the collection points are scattered, many of them are remote, and the
network coverage is poor [7].Considering the needs of low power consumption and wide
coverage of power consumption control network, GPRS wireless power consumption
control network in 4G mode is selected as the information transmission mode of wireless
Internet of Things. For broadband power consumption control, negative impulse response
can be used to calculate link loss. Then the total received power can be calculated, which
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can be expressed as the formula:

Md,H—1
Pd,n= ) «d.0/Pi+Gi+G, 3)
=0

Where, M is the number of multipath components. a% is shadow fading.
Assuming that a total of K points are tested around the distance d point, the total
received power can be expressed as formula:

K—1 Nd,n-1

Pd.y=1/Y K Y  eaid.0 4)

K=0 =0

The algorithm is very important in the software design of the online teaching terminal
of the Internet of Things platform. To solve the information problem under normal
circumstances, the formula can be used to express:

W (@) min = in[(Kga%) +KP,(d, )IP(d, 1) (5)
i=1

The function of online teaching terminal information collection can be expressed by
formula:

m 1 m
WO)min = D hi(=bi)t — 5)’(5 > kibi> (6)
i=1 i=1

Where, ki, - - - , kyy € 2™ is a vector of m pieces of information; A1, - - - , Ay is the
amount of information loss; y represents the coefficient of the function; é stands for
conjugate function; b represents the variable of the fault information function.

t > 0 1is the function parameter. Each information variable c; corresponds to a stored
variable. The constraint software function model can be obtained from the above formula:

f@pmin = [Fa —r]3 + z[aki(cia) Hz O

Where, F belongs to the matrix of n items of fault information; z is the parameter of
information constraint.

2.2 Power Consumption Control Algorithm of Online Teaching Terminal
of Internet of Things Platform

The low-power design of wireless Internet of Things platform online teaching terminal
network software can be divided into different levels according to the network protocol
stack, that is, the physical layer, the MAC layer, the network layer and the application
layer. The emphasis is on the research, design and implementation of the physical layer
and the MAC layer. The online teaching terminal of the Internet of Things platform
only performs power control at a fixed time point or specified time point, and does not
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perform power control at other times [8]. The samples from the established learning and
training sample set are input into the neural network structure for learning and training.
The process is as follows:

Input fault sample (xi) to the input layer of BP neural network. In the input layer,
when the following constraints are satisfied, namely, the formula, output and input into
the hidden layer.

1
A= Z«/BC - %e (8)
i=1

Where, A is the target output; B and C are the output functions of each neuron between
the input layer and the hidden layer; d is the initial value of the weight; e is the threshold.
Input the ith neuron from the input layer into the hidden layer according to formula (9)
below.

N
ul=> "w-x )
i=1

In the formula, w is the weight. The output result of the hidden layer is as follows:

N
yl =f|:Zw-xi| (10)
i=1

In the formula, f is the number of alternations. Input the output of the hidden layer into
the output layer as follows.

N
u2=> w-yl a1
i=1

Output results of the output layer are obtained:

N
y2=f[§:w-ﬂ} (12)

i=1
5) Output layer error g is:
g=m=—y (13)

In the formula, m is the expected output value and g = m — y? is the actual output
value output layer. Judge whether the error value g meets the termination condition. If
it meets the termination condition, it ends. If it does not, it needs to carry out back-
propagation to adjust the connection weight W between neurons in each layer, so that
the weights can be infinitely connected with the expected value after the output of the
transfer function. Then the weights of each neuron after the correction of the weights
are calculated, and the results are compared with the expected values again When the
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results meet the conditions, the sample training is finished [9]. According to the working
mode, the online teaching terminal of mobile Internet of things platform is divided into
three states: null, standby and connected. The main principle of online teaching terminal
power control is to make the online teaching terminal as low power consumption as
possible. Power optimization is based on the Internet of things platform [10—12]. The
three-layer neural network structure, namely neural network, is adopted, as shown in
Fig. 3.

Fig. 3. Control layer structure of neural network

Neural network control operation direction can be divided into two types: forward
propagation, that is, fault samples are input into the input layer, and then into the hidden
layer. After the hidden layer processing, the final output results are output through the
output layer, and each layer of neurons only works on the next layer of neurons; reverse
transmission: when the output of the output layer is not accurate, it needs to reverse
(output layer — hidden layer — Input layer) modify the connection weight of each
layer (which can be modified for many times) to obtain the most accurate fault diagnosis
results. Online teaching terminals are in fixed or low mobility application scenarios.
Many Internet of things platforms online teaching terminals are in fixed or low-speed
mobile application scenarios [13].

2.3 Realization of Power Consumption Control of Online Teaching Terminal
on Internet of Things Platform

The protocol stack is initialized; then the idle channel is selected to construct the network
environment, and finally the channel is found. If the appropriate channel is found, the
coordinator will have the pan identification, which can represent the whole network
information monitoring situation. Therefore, it is necessary to select pan identification.
If there is information missing at the node, intelligent scanning should be carried out
to find out whether there is a coordinator in the surrounding environment, and then the
beacon should be monitored within the scanning limit to obtain the relevant information
of the coordinator and send a connection request. Finally, the coordinator node is assigned
a short address, which contains the new address and the instruction of the successful
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connection state, so that the information power consumption can be controlled. The
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specific process is shown in the figure (Fig. 4).
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Fig. 4. Power consumsption control flow of online teaching terminal on internet of things platform

As the network master node in the Internet of Things platform environment, the
wireless power consumption control technology coordinator node can exchange the old
address and the new address in real time. This kind of online teaching terminal does
not need to move or only moves at low speed. The principle of power consumption
optimization is to reduce the power consumption in low Standby state and Connected
state by reducing the mobility management process. The specific implementation method
is a protocol optimization process that reduces power consumption and location area
update frequency by optimizing periodic location/routing area update process, reducing
the number and frequency of service and neighbor cell measurements in Standby state
and reducing the number and frequency of service and neighbor cell measurements in
Connected state. If T3212 timer is set to 30 min, it takes 250 ms to update the location
area or routing area once, that is, every 30 min, which can save the working power
consumption of 54 TDMA frames. Optimize the protocol control flow of measurement
frequency and cell number to reduce power consumption. After optimization design,
if there are 102 TDMA in a paging cycle, it saves 2 TDMA frames for measurement,
reception and calculation, and reduces the average standby power consumption. Based
on this, the energy consumption control state of the online teaching terminal of the
Internet of Things platform is optimized, as shown in Fig. 5:

After building the energy consumption control platform of the online teaching ter-
minal of the Internet of Things platform, the functional optimization is carried out. In the
process of functional optimization, it is necessary to verify whether the functions of the
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Fig. 5. Energy consumption control status of online teaching terminal of internet of things
platform

online teaching terminal of the Internet of Things platform meet the design requirements.
The following aspects need to be optimized in functional testing:

1) Whether the receiving module can receive the power consumption data of the online
teaching terminal of the Internet of Things platform is verified whether the functions
of the Internet of Things platform are normal.

2) Verify whether the platform and data processing function of the Internet of Things
are normal through the analysis of the received operation data.

3) Through analysis, the data values of online teaching terminals of the Internet of
Things platform are obtained, and compared with the actual output of online teaching
terminals of the Internet of Things platform or the simulated value of instruments
and meters, to verify whether the data collection function is normal.

4) By setting the time interval of certain timing startup, the observation of equipment
operation and data reception is consistent with the set time interval. It can judge
whether the response of the online teaching terminal of the Internet of Things is
normal.

5) By triggering the associated external triggers, the collection and sending functions
of the device are started to check the running state of the device and the condition
of the data receiving end.

6) Use serial port to connect with the computer, use the setting software to set the
parameters, and verify whether the setting function of the online teaching terminal
is normal. At the same time, the setup software is used to read the internal Flash
area of the online teaching terminal and check whether the data control function is
normal.

Compared with the common online teaching terminals on the Internet of things
platform, the power consumption in the non-power control state is reduced from 5 mA
to less than 100 A level after optimization. Optimization in two situations: one kind
is when the Internet of things online teaching platform terminal peripherals with RTC,
RTC power overflow, peripherals to start the iot terminal online teaching platform, hosted
network, power control, power control, instructs the peripherals to start the timer values
of the next boot, peripherals to close the terminal iot online teaching platform, online
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teaching terminal in a microampere level of ultra-low power consumption; The other
is that when the peripherals of the Internet of Things platform are not equipped with
RTC, when the internal RTC power overflow occurs in the online teaching terminal of
the Internet of Things platform, the online teaching terminal of the Internet of Things
platform is started, the resident network is maintained, other power sources and clocks
of the terminals are turned off, and the power consumption is low. Optimize the power
control principle of the Internet of Things platform, as shown in Fig. 6:

RTC Communication| Nyl state Communication
does status Status
not Start
work Start external Timer overflow external
timer | device
Start each timer
Communication device
sleep state Communication
RTC status
work status

Fig. 6. Power consumption control principle of internet of things platform

Iot online teaching platform terminal nodes on the introduction of the Internet of
things platform manager, can according to the Internet of things platform of each module
in the idle state, in the wake of time and save the power to make a compromise between,
to select the most appropriate for each of the Internet of things platform domain sleep
sleep depth, significantly save a iot of online teaching platform terminal node power
consumption, but at the cost of the Internet of things platform manager itself in the
Internet of things platform, therefore, the Internet of things platform manager’s power
consumption on a piece of very important in the design of low power consumption. The
iot platform manager has one core manager and four APB managers. The entire IOT
platform manager is located at SMIC 130 nm. The power consumption of 1.08 V and
32 kHz is shown in Table 1.

Table 1. Power consumption of online teaching terminal module of Internet of Things platform

Submodule Core Power Manager Single APB power Total power
management

Dynamic power 0.046 0.008 0.063
consumption

Static power 0.678 0.341 1.050
consumption

Total power 0.751 0.329 2.034
consumption

This paper briefly introduces the requirements, structure, hardware composition and
embedded software structure of the data acquisition telemetry online teaching terminal.
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This paper introduces the structure of information acquisition and data processing on
the platform of Internet of Things, and analyzes the position and function of the online
teaching terminal of data acquisition and telemetry in the platform of Internet of Things.
The design idea and overall design principle of the data acquisition telemetry online
teaching terminal are described from the perspective of the equipment components, and
the design framework is given. The definition of software function module and function
division of several tasks are given. To realize the research goal of effectively controlling
the power consumption of online teaching terminals on the Internet of Things platform.

3 Analysis of Experimental Results

In order to verify the power consumption control method of Internet of things platform
online teaching terminal based on IEEE802.11, MATLAB software is used to fit the
test data according to logarithmic distance path loss model and improved model. The
experimental simulation platform of Internet of things platform is constructed in mat-
lab7.0 environment. The network simulator is used as information transmission simula-
tor, and C++ language is used as network protocol Results: the standardized experimental
platform tools are shown in Table 2.

Table 2. Experimental tool parameters

Type Tool name

Development system Windows 2013
Development platform | ASP.NET + IIS5.0
Data access Data access class library set (ADO.NET)

Using tools Photoshop, Dreamwever

Programming languages | SQL, HTML
Database server SQL Server 2014

The log distance path loss model parameters of the scene under different operating
frequencies are shown in Table 3, and the modified model parameters are shown in
Table 3.

Table 3. Improving model parameters

Frequency Path loss index Attenuation factor
Power index 2405 2480

The path loss index 70.26 72.16

Long distance transfer factor 2153 2100

Short distance transmission factor —-9.45 —8.95




68 Z.Zhang and T.-H. Wang

In order to better reflect the accuracy of the power control method of the online teach-
ing terminal of the Internet of things platform based on IEEE802.11, this paper compared
the traditional control method and added gupl model to verify the three parameter mod-
els, and compared the root mean square error (RMSE). If the root mean square error
is smaller, the accuracy of the corresponding model will be higher, and the more accu-
rate description of the Internet of things platform will be Wireless transmission channel
characteristics. Among them, the measured values are measured in the experimental
environment, and the predicted values are predicted in the experimental environment
when the predicted values are different models.

N
Y If () —f' )

RMSE = | "= (14)
n

The specific experimental results of the root mean square error of the traditional
method and the proposed method are as follows (Fig. 7):

RMSE/%
o
3

10 20 30 40 50 60 70 80 90 100 110120
Number of experiment

Fig. 7. Comparison of experimental detection results

According to the experimental results in the figure above, compared with the tradi-
tional method, the proposed online teaching terminal power control method has a lower
root mean square error. In 120 experimental iterations, its mean square error has been
less than 10%, while the traditional method has a root mean square error of about 50%.
The above data show that the proposed method is more applicable.

The measured data are exported, and the mean value is calculated according to the
sequence of distance, and the mean value of path loss measurement is plotted. With
the help of the improved model, the mean value of the measured data was fitted, and
the fitting curve of the improved model was drawn. As shown in the figure. It can be
seen from the figure that the improved model can better predict the path loss at three
measurement frequencies (Fig. 8).
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Fig. 8. Compare the test results

Based on the above figure, compared with the traditional control methods, the pro-
posed power consumption control method of the Internet of things platform online teach-
ing terminal based on IEEE802.11 in the actual application process, the control accuracy
is obviously better than the traditional method, and the power consumption is relatively
lower, which fully meets the research requirements.

4 Conclusion

In side don’t need to modify the network control protocol (TCP) power consumption
and terminal side equipment under the premise of online teaching based on Internet
of things platform online teaching business application characteristics of the dynamic
optimization process and parameters, terminal power consumption control agreement to
make the Internet of things platform terminal in the connection state of online teaching
have significantly lower power consumption, and decrease the cost of the Internet of
things platform online teaching the use of the terminal.
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Abstract. In view of the low efficiency of traditional teaching methods, this paper
puts forward the financial management course distance teaching method based on
B/S mode. This paper analyzes the teaching environment and platform of financial
management, constructs the remote teaching platform based on B/S mode, designs
the financial management platform module from four aspects: financial voucher
management, financial account management, financial statement management and
user management, and analyzes the specific content of the remote teaching of
financial management course in detail from three aspects: preparation before class,
classroom analysis and discussion, summary and evaluation and writing report.
The test results show that the teaching method is high and has a good teaching
effect.

Keywords: B/S model - Financial management - Courses - Distance learning

1 Introduction

Along with our country joins WTO and the financial system reform gradually thorough,
our country enterprise is facing the unprecedented competition pressure [1]. Under such
circumstances, enterprises all over the world have made use of various advanced infor-
mation technologies, especially the computer network technology based on Internet
technology, to actively promote the construction of enterprise informationization, so as
to realize remote processing, resource information sharing and centralized management,
decentralized operation and improve work efficiency, so as to obtain advantages in the
fierce competition and make the enterprises grow and develop continuously [2]. At the
same time, the traditional business model and management model is not suitable for
today’s network information age development needs. Enterprise financial management
is an important part of enterprise management, and plays an important role in enter-
prise management [3]. At present, most of the students in vocational schools have poor
cultural foundation, no enthusiasm for learning, lack of interest in learning and poor
autonomy in learning [4]. Under this background of students, when traditional teaching
methods are adopted, class becomes a synonym for “pain”. The phenomenon of skipping
class occurs from time to time. In class, a common headache for teachers often appears:
students are forced to sit in the classroom, sleep, play with mobile phones and talk,
plagiarize homework collectively after class, and live for 60 points in the exam [5]. This
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kind of learning state not only makes teachers distressed, but also makes students mis-
erable, and the enthusiasm of teachers and students is hit. In order to arouse the interest
of learning, the B/S model is introduced, the content of financial management course
is decomposed into several specific learning tasks, and the distance teaching method of
financial management course based on B/S model is proposed to guide students to use
the rich resources of the world university town space to explore and study independently
and complete the task. In this way, students are no longer “passive learning”, but “ac-
tive learning”, teaching becomes easier and more effective, students in the process of
completing the task also exercise the practical ability and innovation ability.

2 Financial Management Teaching Environment and Platform
Construction Content

2.1 Financial Management Teaching Environment

Since the reform and opening up, our country’s political and economic environment has
changed with each passing day. Entering the new century, the socialist economic and
political system reform has been deeply promoted, which has a far-reaching impact on
the teaching of financial management. To sum up, it is mainly reflected in the following
aspects:

First, in terms of enterprise organization, with the deepening of the reform of the
state-owned enterprise system, a large number of state-owned enterprises have been
restructured into companies and listed companies, and the modern enterprise system has
been implemented in most state-owned enterprises. At the same time, due to the strong
support of the Party and the government, the quantity and quality of private enterprises
have developed rapidly.

Secondly, in the capital market, with the reform of the RMB exchange rate, the RMB
has taken a big step in the direction of free convertibility; the institutions and business
scope of international financial institutions conducting business in China are becoming
larger and larger; the bond market is gradually opening up, and the share-trading reform
in the stock market is proceeding smoothly. All of these will make our capital market
develop in an efficient, normative and healthy way, and become an important guarantee
for the healthy development of enterprise financial management.

Third, in terms of opening up to the outside world, with the deepening of opening-up
policies and the strengthening of efforts to attract foreign investment, more and more
transnational companies have set up branches or invested in enterprises in our country;
and with the development of opening up to the outside world, more and more domestic
enterprises go abroad to participate in global economic competition [6].

Fourthly, in terms of fiscal and tax policies, in order to fulfill China’s commitment
to join the WTO, we have intensified institutional reforms, such as the reform of the
customs tax system, enterprise income tax and individual income tax, so as to ensure
that each subject enjoys national treatment and fair competition in the market economy.

Fifthly, with regard to education reform, in order to raise the level of education,
especially higher education, and train high-quality talents, the State has put forward new
requirements for the objectives and tasks of higher education and the quality of education.
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In particular, the documents No.4 and No.5 issued by the Ministry of Education in 2004
have exerted great influence on the reform and development of higher education [7].

2.2 Content of Financial Management Teaching Platform

This paper studies the enterprise financial data management system, analyzes, designs
and realizes the enterprise financial data management system by using the structure
technology of data layer, business application layer and data access layer, and tests the
main functions of the system. Storing data in SQL database, programming business
functions and data management functions, and establishing the software architecture of
enterprise financial data management system [8].

According to the functional requirements of the enterprise financial data manage-
ment system, the financial data management system is divided into several modules:
system initialization, system setup, account management, voucher management, finan-
cial data management, account book management and financial statement management.
The system can manage the financial data of the enterprise in an all-round way, so that the
financial data management personnel of the enterprise can grasp the state of the financial
data of the enterprise and the operation situation of the data in real time. All of these
work are carried out on the Internet, which realizes paperless office, ensures the smooth
progress of the financial data management of the enterprise and reduces the pressure of
the staff [9]. The design of the system needs to collect and collect the data involved in
the financial data management business accurately. The accurate data collection infor-
mation will improve the system’s operability, and make the designed system meet the
needs of the manager and the user more, and make the data analysis and management
of the financial data management system in a reasonable state.

3 Distance Teaching Method of Financial Management Course
Based on B/S Mode

3.1 Construction of Distance Learning Platform Based on B/S Mode

The distance teaching platform of financial management course based on B/S mode is
user-centered. Its service object is students, teachers and managers. The core is to pro-
vide personalized service. But the traditional network teaching method’s center usually
is the resources, the primary goal provides the sharing resources, the user cannot obtain
the personalized service [10]. Distance education platform based on B/S model can pro-
vide users with learning programs, the platform can save the user’s learning programs,
so that users can obtain personalized information. Traditional teaching methods seldom
record the user’s learning log, or do not record directly, so users can not get personalized
information. In the courseware, direct on-demand learning content is to play the whole
process, without personalized interaction, the platform can not track the user’s watching
process, can not give instructive teaching suggestions. But based on B/S model, the inter-
action frequency between user and system is large, users can directly use the system to
achieve user interactive transmission, improve user experience has an important impact.

The distance teaching platform of financial management course based on B/S mode
is shown in Fig. 1.
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Fig. 1. Remote teaching platform of financial management course based on B/S mode

Along with our country joins WTO and the financial system reform gradually thor-
ough, our country enterprise is facing the unprecedented competition pressure. Under
such circumstances, enterprises all over the world have made use of various advanced
information technologies, especially the computer network technology based on Inter-
net technology, to actively promote the construction of enterprise informationization, so
as to realize remote processing, resource information sharing and centralized manage-
ment, decentralized operation and improve work efficiency, so as to obtain advantages
in the fierce competition and make the enterprises grow and develop continuously. At
the same time, the traditional business model and management model is not suitable for
today’s network information age development needs. Enterprise financial management
is an important part of enterprise management, and plays an important role in enterprise
management. At present, most of the students in vocational schools have poor cultural
foundation, no enthusiasm for learning, lack of interest in learning and poor autonomy
in learning. In this context, the use of traditional teaching methods, class has become a
“pain” synonym, the phenomenon of truancy occurs from time to time, the classroom is
often a common headache for teachers: students are forced to sit in the classroom, sleep,
play cell phone, talk, homework, collective plagiarism, examination 600,000. This kind
of study condition not only lets the teacher distress, also lets the student be miserable,
teacher and student’s enthusiasm receives the blow. In order to arouse students’ interest,
B/S model is introduced, and the financial management course is divided into several
specific learning tasks to guide students to explore independently and complete the task.
In this way, students are no longer “passive learning”, but “active learning”, teaching
will become more relaxed, more effective, students in the process of completing the task
also exercise the practical ability and innovation ability.

3.2 Financial Management Teaching Environment and Platform Construction
Content

3.2.1 Financial Management Teaching Environment

Since the reform and opening up, our country’s political and economic environment has
changed with each passing day. Entering the new century, the socialist economic and
political system reform has been deeply promoted, which has a far-reaching impact on
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the teaching of financial management. To sum up, it is mainly reflected in the following
aspects:

First, in terms of enterprise organization, with the deepening of the reform of the
state-owned enterprise system, a large number of state-owned enterprises have been
restructured into companies and listed companies, and the modern enterprise system has
been implemented in most state-owned enterprises. At the same time, due to the strong
support of the Party and the government, the quantity and quality of private enterprises
have developed rapidly.

Secondly, in the capital market, with the reform of the RMB exchange rate, the RMB
has taken a big step in the direction of free convertibility; the institutions and business
scope of international financial institutions conducting business in China are becoming
larger and larger; the bond market is gradually opening up, and the share-trading reform
in the stock market is proceeding smoothly. All of these will make our capital market
develop in an efficient, normative and healthy way, and become an important guarantee
for the healthy development of enterprise financial management.

Third, in terms of opening up to the outside world, with the deepening of opening-up
policies and the strengthening of efforts to attract foreign investment, more and more
transnational companies have set up branches or invested in enterprises in our country;
and with the development of opening up to the outside world, more and more domestic
enterprises go abroad to participate in global economic competition.

Fourthly, in terms of fiscal and tax policies, in order to fulfill China’s commitment
to join the WTO, we have intensified institutional reforms, such as the reform of the
customs tax system, enterprise income tax and individual income tax, so as to ensure
that each subject enjoys national treatment and fair competition in the market economy.

Fifthly, with regard to education reform, in order to raise the level of education,
especially higher education, and train high-quality talents, the State has put forward new
requirements for the objectives and tasks of higher education and the quality of education.
In particular, the documents No.4 and No.5 issued by the Ministry of Education in 2004
have exerted great influence on the reform and development of higher education.

3.2.2 Content of Financial Management Teaching Platform

This paper studies the enterprise financial data management system, analyzes, designs
and realizes the enterprise financial data management system by using the structure
technology of data layer, business application layer and data access layer, and tests the
main functions of the system. Storing data in SQL database, programming business
functions and data management functions, and establishing the software architecture of
enterprise financial data management system.

According to the functional requirements of the enterprise financial data manage-
ment system, the financial data management system is divided into several modules:
system initialization, system setup, account management, voucher management, finan-
cial data management, account book management and financial statement management.
The system can manage the financial data of the enterprise in an all-round way, so that the
financial data management personnel of the enterprise can grasp the state of the financial
data of the enterprise and the operation situation of the data in real time. All of these
work are carried out on the Internet, which realizes paperless office, ensures the smooth
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progress of the financial data management of the enterprise and reduces the pressure
of the staff. The design of the system needs to collect and collect the data involved in
the financial data management business accurately. The accurate data collection infor-
mation will improve the system’s operability, and make the designed system meet the
needs of the manager and the user more, and make the data analysis and management
of the financial data management system in a reasonable state.

3.3 Financial Management Platform Module Design

The financial management platform is composed of modules, which are logically divided
into three modules: management module, teacher module and student module. Man-
agement module for system administrator maintenance and management; The teacher
module is used by the system teacher, which is used to assist the teacher to impart knowl-
edge, preside over discussion, examination, and manage the classroom, etc. The student
module is used for students to study by themselves, answer questions, take examinations
and participate in discussions. The entire logic module is shown in Fig. 2.
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Fig. 2. Logic function module diagram of financial management platform

3.3.1 Financial Voucher Management Module

Sequence diagrams can show different business objects, and the design of a sequence
diagram can be treated as a requirement file in addition to recording the current events
of an organization in order to realize the future delivery requirements of a system.
Sequence diagrams in the design of the same organization, the financial management
platform of financial voucher data query, financial voucher data design of the main query
function, Sequence diagram is to achieve a system requirements. The financial voucher
management module is shown in Fig. 3.

Voucher management is an important part of financial information management,
which is related to the records of financial flow. Voucher management module is divided
into three parts, voucher entry, voucher center and voucher bookkeeping design. The
system provides many functions to input the voucher conveniently and efficiently, select
the voucher management, click the voucher input, enter the voucher input interface, and
enter the voucher input function. After the month is selected, the system automatically
determines the input number, voucher word and voucher number, calls the journal entry
of the duplicated voucher, and pops up the new interface, where the voucher interface
appears and the user saves the confirmation after modification.
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Fig. 3. Financial voucher management module

3.3.2 Financial Accounts Management Module

The management of financial accounts is divided into two parts, namely, the management
of beginning data and the management of ending data. The management of beginning
data includes the entry of beginning data of subjects, the entry of beginning data of
auxiliary projects and the entry of beginning data of cash flow. The management of
ending data includes the interface operation functions of carrying forward profits and
losses, closing accounts at the end of a month, carrying forward accounts to the next year
and automatic transfer accounts. Financial account management business function, to
classify the financial accounts and documents and verify the relevant information. Then,
the obsolete financial account information is cleaned up, and the deletion operation
sequence of financial account is designed. Design “carry forward profit and loss” wizard
interface, choose the end of processing a carry forward profit and loss, transfer processing
operation function. You can also manually make vouchers to carry forward profit and loss.
Bookkeeping vouchers shall be automatically generated to automatically transfer all the
current balances of all profit and loss accounts to the profit account or profit distribution
account of the current year, and the carry-over profit and loss function provided by the
system shall reflect the total profits or losses realized by the enterprise in an accounting
period, transfer the balance of profit and loss adjustment of previous years to the “profit
distribution” account, and the balance of all profit and loss accounts shall be transferred
to the “profit of the current year” account.

3.3.3 Financial Statement Management Module

The client of the system will receive the information of the financial statements sent
by the financial management platform, and the sequence of receiving the information
of the statements. The management module of the client of the system will receive the
information of the statements sent by the financial management platform in the network,
and the management module of the client of the system will start to receive the data of
the statements, and display the information of the financial statements received on the
interface of the client of the system. Completed the system client to receive financial
statements information operation design.

The management of financial statements is the core of the financial data manage-
ment system. The design of the management of financial statements is divided into
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several modules such as file operation, statement processing, statement formula and the
preparation of common statements. The sub-functions of the management of financial
statements include the functions such as the creation, deletion and editing of statements
and the preparation of common statements such as profit statements and balance sheets.

The balance sheet system has preset the corresponding statements such as the balance
sheet, and can be used only with appropriate modifications. In the menu bar, click Open
in the file or click the Open button on the toolbar. Click on the balance sheet and click
OK, or double-click on the balance sheet to open the financial statements. Double-click
the cell to modify the design, first click the formula/data conversion button into the
formula state, modify the basic operation of the report formula.

3.3.4 User Management

In the administrator pipeline function module, its function is to submit the instructions
issued by the system, for users to manage, this part includes the Web site to publish the
latest information, teachers and students use the system to use accounts, top, delete posts
and other permissions. The main functions of administrators are as follows:

Administrator space — access system — input user name, password — match —
system announcement user management, educational management, forum management
—> exit system; Administrator space — access system — input user name, password —
end of the mismatch.

User management module is used for the current user consent management, which
can modify and update the information. The user management object is transferred to
the add user interface after logging in, then submits the user information to the user list,
and returns the information successfully. As shown in Fig. 4.
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After the administrator opens the new interface, enter the user number, name and
address information, confirmed to be correct, submit to save, and display the saved user
list in the interface.

3.4 Contents of Distance Teaching of Financial Management

The distance teaching platform based on B/S model is designed to model the real situation
and form a case for students to think, analyze and make a decision.

3.4.1 Preparation Before Class is the Premise of Case Teaching

To carry out case teaching, first of all, we should carefully prepare before class. Prepa-
ration before class mainly carries on the case the choice, the revision and the design. In
the process of case selection, we should consider the situation of students’ knowledge
storage, and choose appropriate cases according to the teaching objectives of financial
management course. If necessary, the original cases shall be modified and adjusted, and
the relevant cases of newspapers, periodicals and books may be rewritten, or the cases
may be rewritten according to the actual economic business in the process of enterprise
investigation. Also should carry on the case the design, the design level case question,
guides the student to ponder positively. In order to familiarize students with the case, for
more complex cases, the case materials and discussion outlines should be distributed in
advance to prepare for class discussion and analysis.

3.4.2 Classroom Analysis and Discussion as the Main Link of Case Teaching

Case teaching in the classroom teaching process, teachers should change the teaching
concept, so that students become the main body of teaching, teachers play a supporting
and guiding role. Specifically, including the following aspects: First, the introduction
of the case, through text, video, audio, multimedia, teacher narrative, role playing and
other forms of the case into the financial management teaching of each link. Second, case
analysis, can be taken to guide the analysis and thematic analysis, the analysis process
should be clear about the sequence of events and the thread of the problem, combined
with financial management curriculum project analysis. Third, the case discussion, the
case discussion is the case teaching most main link, in the discussion process the teacher
must play the guiding role. According to the details of the case materials provided by
the teacher, the case discussion can be divided into three forms: discussion, debate,
discussion, discussion is the most commonly used way. Students can be grouped into
small groups, or group thinking of the whole class discussion, but also according to the
students generally respond to the difficulties of the thematic discussion. In the process
of analysis and discussion, it is helpful for students to improve their abilities of language
organization, expression and adaptability.

3.4.3 Summary and Evaluation and Writing Reports Are the Final Goal of Case
Teaching

After the case discussion, the teacher should summarize and evaluate the whole discus-
sion process. The contents of summary and evaluation include whether the students’
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analysis ideas are correct, whether the analysis methods are appropriate, and whether
the conclusions are feasible. It is important to note that case teaching does not provide
standard answers, but rather gives students room to think about how to analyze and deal
with problems in a given situation. Teachers can also assign students to write case anal-
ysis reports, case report writing can improve the ability of students to express in words,
lay the foundation for writing papers later.

4 Testing

In order to verify the rationality of the distance teaching method of financial management
course based on B/S model, the experiment test analysis is carried out.

4.1 Experimental Platform

Considering the function of the experiment platform, the teacher is used as the LAN,
the students can choose the courses by themselves. The experiment platform is shown
in Fig. 5.

Fig. 5. Experimental platform

The experimental navigation table is shown in Table 1.

Table 1. Experimental navigation table

Name Remarks
Home page Return
Personal data Personal center

Courseware upload center | Courseware upload

Learning center Download learning materials

Video course Participation in teaching video

Press release Press release

Manage users Management of teachers and students

Answering question Enter the system
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4.2 Experimental Results and Analysis

The experimental test is mainly a black box test, and the black box test is mainly for the
corresponding operation of the research methods and traditional teaching methods. The
application black box test content is shown in Table 2.

Table 2. Black box test content

Serial number | Test content

1 Registration module test

2 Export student registration information

3 Using the system without login

4 The maximum length of the course is 30 min

The black box test contents are as follows:
50 students were selected for the test, with 45 correct information and 5 wrong
information.

(1) The wrong information appeared is the wrong ID number.
(2) Using JavaScript functions, submit the form for judgment.

After the actual user requirements, the test results of the two systems are shown in
Table 3.

According to the test results in Table 3, most of the test results of traditional teaching
methods failed, and the application of the methods was not stable. The test results of the
design based on B/S research method are all passed, and the application of the method
is relatively stable, meeting the teaching needs of students and teachers, and reaching
the expected goal.

In order to further verify the high efficiency of teaching based on B / S mode, it is
necessary to compare and analyze the teaching efficiency of traditional teaching method
and this method, and the comparison results are shown in Fig. 6.
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Table 3. Test results of two methods

Serial number Function point Traditional teaching Research methods
methods
1 Page setup Failed Adopt
2 Students add message Adopt Adopt
information
3 Students sign up online Failed Adopt
4 Student learning survey Failed Adopt
5 Browse the course video Failed Adopt
6 Browse online help Failed Adopt
7 System background settings | Adopt Adopt
8 Manage message Failed Adopt
information
9 Manage registration Adopt Adopt
information
10 Management of teaching Failed Adopt
evaluation information
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Fig. 6. Comparative analysis of teaching efficiency of different methods

As can be seen from Fig. 6, the teaching efficiency using traditional teaching methods
is the highest at 18% and the lowest at 5%. The teaching efficiency based on B/S mode is
99% at the highest and 89% at the lowest. Compared with traditional teaching methods,
the proposed teaching method based on B/S model has higher teaching efficiency and
higher value and significance in practical application.
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4.3 Suggestions for Optimizing Teaching Methods

According to the teaching task of financial management in the new era, combined with
the problems existing in the current financial management teaching, the optimization of
financial management teaching methods can be started from the following aspects:

First, strengthen the combination of theory and practice, optimize the link of practice
education. From the education of modern financial management, there are more or less
problems in the practice education of financial management in colleges and universities.
Mainly in: First, the lack of a stable practice base, student practice in the status of contin-
uous transfer. This is not conducive to summing up the experience of practice education,
but also conducive to the establishment of good links with the employer to improve
the effectiveness of practice education. Secondly, the employers are in the motive of
protecting trade secrets, so it is difficult for the students to have a real understanding
of the practice of financial management. Third, the lack of strict control system of the
practice link. Many schools lack the grading standard of practice link, practice content,
practice progress, instructor’s guidance method and system, which make the practice
link teaching in a loose state. To this end, schools may make improvements from the
following aspects: on the one hand, they may establish financial supervision intern-
ship bases to maintain long-term good cooperation with employers; on the other hand,
they may establish and improve the education system for the internship stage, including
the control measures for the requirements of instructors, internship contents, internship
progress and other aspects; and, on the other hand, they may establish financial manage-
ment scenario simulation laboratories to enable students to personally understand the
working process and basic working methods of financial management.

Second, change the “cramming” education, cultivate students’ ability to learn inde-
pendently. At present, in the teaching of financial management, teachers pay too much
attention to the imparting of book knowledge, but often neglect the cultivation of stu-
dents’ innovation and learning ability. In order to change this situation, teachers should
make full use of the advantages of information resources, encourage students to study
independently and innovate learning fields and methods. For example, after the students
have mastered the method of collecting network resources, they can be guided to collect
the data of capital structure and dividend payment of some international large enterprises
as the basis of analysis; they can also understand the specific management methods of
capital structure and dividend policy of western enterprises, and analyze the differences
among them with the combination of theoretical knowledge. In this way, students not
only master the knowledge of books, but also cultivate the ability of independent learning,
which has a better foundation for future work and adapt to the new environment.

Third, the use of case teaching, training students the ability to integrate theory with
practice. Case teaching is an enlightening, practical teaching method that can improve
students’ comprehensive analysis ability and creativity. It can also increase students’
interest in learning and improve learning effect. In case teaching, the teacher should make
careful preparation, be familiar with the details and background knowledge of the case,
effectively control the process of case discussion, pay attention to enlightening students,
be good at summing up students’ creativity, and be able to combine the background
knowledge of the case with the book knowledge to summarize, so as to enable students
to deepen the understanding of theoretical knowledge and achieve active learning.
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Fourth, bilingual teaching should be adopted to cultivate students’ ability to learn
advanced western theories. In the teaching of financial management, it is very important
to cultivate students’ ability to read foreign documents and classical teaching materials,
which is an important channel for students to learn advanced financial management
theory and method. Therefore, the qualified colleges and universities should promptly
carry out bilingual teaching. To improve students’ ability to learn advanced western
financial management theory. In bilingual teaching, attention shall be paid to the selection
of teaching materials (classical teaching materials and the latest teaching materials), the
training of teachers and the combination of bilingual teaching and financial management
in China.

Fifth, pay attention to the use of situational teaching, simulation experiments and
other teaching methods to improve students’ understanding of capital market operation,
financial decision-making process. In financial management, such as the operation of
capital market, financial decision-making process is very complex, if the traditional
classroom teaching, it is difficult for students to immediately understand, more difficult
to form an effective memory. Therefore, if we can set up a simulation lab of stock
exchange or financial decision, let the students operate according to the operation order
of capital market or the financial decision order, we can really experience the process,
deepen the understanding and understanding.

S Concluding Remarks

The enterprise financial data management platform will connect with the department net-
work information center, and communicate with all units within the enterprise. Financial
data management system will provide the necessary technical means for the financial
data management, information disclosure and management of enterprises. Enterprise
financial data management platform, the maximum realization of enterprise financial
demand data management specialization, centralization and large- scale, can quickly
apply network data to the actual financial information services to play a role. The design
and research of enterprise financial data management platform and the digitization and
networking of financial data management will improve the efficiency of enterprise finan-
cial management, and have some practical value. For future work, we can strengthen
the combination of theory and practice; Change the “cramming” education, cultivate
students’ ability of independent learning; Using case teaching, training students’ ability
to connect theory with practice and other aspects of a more in-depth study.
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Research on Online Teaching Method
of Equation Solving Based on Transfer Learning
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Rizhao Polytechnic, Rizhao 276800, China

Abstract. In order to improve the online teaching effect of equation solving, an
online teaching method of equation solving based on transfer learning is designed.
First of all, integrate the online teaching resources in the Internet, then the data
conversion and classification processing, and finally build the learner behavior
and knowledge resources relationship model, to recommend the relevant teaching
content to learners, so as to achieve online teaching. The experimental results show
that the online teaching method of equation solving based on transfer learning has
high accuracy, short classification time and high student performance. It is proved
that the online teaching method in this study can effectively improve the online
teaching effect.

Keywords: Transfer learning - Online teaching - Data flow classification -
Knowledge resource modeling

1 Introduction

With the advent of the information age, how to make better use of computer technology
to assist classroom teaching has become a hot issue in the teaching reform of various
courses. Equation solving is a basic course of Mathematics for information and comput-
ing science, which plays an important role in the whole professional system [1]. Because
of the combination of theory and practice, through the teaching of this course, students
can not only learn professional theoretical knowledge, but also improve their ability to
solve practical problems by using mathematical knowledge, and cultivate their insight,
creativity and imagination. Therefore, in order to improve the efficiency of classroom
teaching, the design of the online teaching method of equation solving has become a hot
issue in the teaching reform of constant equation [2].

In the face of the great challenges in the era of big data, the core technologies of
intelligent fields such as data mining and machine learning have been widely concerned
and developed rapidly. Therefore, the online teaching method of equation solving can
be improved by using machine learning. However, the limitations of traditional machine
learning methods begin to show. Among them, the most important problems include:
the source of training and test data is inconsistent; the distribution of training data and
test data is different; the training task and test task change [3]. Traditional machine
learning can achieve good results. The main premise is to avoid the emergence of the
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above three situations, but in practical application, this premise is difficult to meet. In
order to effectively solve a series of problems faced by traditional machine learning,
transfer learning came into being. The core technology of transfer learning is to build
bridges between different fields, so as to realize the cross domain transfer of knowledge
and skills. Based on the idea of transfer learning, an online teaching method of equation
solving based on transfer learning is designed. On the basis of data integration of teaching
resources, the data in the original data table are standardized and classified according to
the purification rules. By constructing the association model between learners’ behavior
and network resources, transfer learning is used to provide relevant teaching resources
to learners. So as to realize the online teaching of equation solving.

2 Integration of Online Teaching Resources

With the increasing popularity of the Internet, the Internet can be closely linked with
the teaching and learning activities of the Internet, including the increasing relationship
with the Internet and the use of Internet technology. Equation solving course can make
use of network resources for teaching, make classroom teaching more in line with the
requirements of the times, and improve the quality of online teaching. The use of modern
education means and internet teaching can broaden the channels of students’ learning
knowledge, expand the space—time scope of traditional teaching, and effectively solve
the innovation of teaching methods. The Internet effectively strengthens the effect of net-
work teaching, makes students easily understand and master knowledge, guides students
from passively accepting knowledge to actively exploring knowledge, and effectively
improves the learning effect.

Firstly, the mobile learning method is used to allocate the database resources in the
network, and the parameters in the database are graded under the support of the mobile
learning architecture. The following is the specific calculation process.

stepl: According to the average number of database requests per second, it can be divided
into three types: large, medium and small;

step2: Mobile learning is used to manage and schedule a large number of network con-
nected computing resources [4]. According to the key factors affecting the consumption
of database load resources, the request complexity is calculated.

_ p—)O
> xm

In formula (1), p — o represents that p and o request a teaching resource at the same
time, j represents the database request complexity, m represents the consumed database
resources, and Km represents the request complexity level.

Km (D

e step3: Check the corresponding time of the database, and view the time required from
the submission of the request to the completion of the execution and return to the
client;
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e step4: The number of database connections, which represents the maximum number
of connections established when a user makes a request.

According to the type of physical resources to be allocated. According to the amount
of user access resources and the amount of resources available in the database, select
the server to allocate resources [5]. Suppose there are m system databases on server i
in the ideological and political resources, The number of connections available to the k
system database is SDGH;(j € 1, m), The database schema that can be assigned to users
is AADG;(j € 1, m), There is a q system mode in the j system database, Then the data

assigned to users in the n database is expressed as ASAqu(n € 1, q); The problem to be
solved is to select which server to allocate database resources for users according to the
amount of database resources required by users and the available resources of servers.
When the database object to be allocated is a database schema [4], formula (2) is used
to represent the number of modes that can be allocated to the database.

i
S = Zak x V )
k=1

In formula (2), S is the system database traffic, a is the number of connections accessed
by users, and V is the database object to be allocated.

According to the above process, the data integration of online equation solving
teaching resources is completed.

3 Data Stream Classification of Online Teaching Resources Based
on Equation Solving

Because the data formats excavated are different, the data in the database needs to be
converted to extensible markup language (eXtensible Markup Language, XML) doc-
uments, while the received XML documents are converted to the data in the database
for data exchange between virtual data centers and heterogeneous databases. When the
database corresponds to different application systems, the corresponding data represen-
tation methods should be different. Therefore, in the face of heterogeneous data from
different data sources, we must transform the corresponding data format. XML, a het-
erogeneous data exchange model based on XML, can not only describe irregular data,
but also include data from multiple applications in the same XML file, so as to integrate
different source data. In terms of the field name and specification type of the attribute
value, the data in the virtual data table is different from that in the original data table.
Therefore, the data in the original data table should be normalized according to the
purification rules, as shown in Fig. 1.

After the process data transformation in Fig. 1, the resources are obtained according
to the user’s needs, and the resources in the library database are integrated on the unified
platform. Local accuracy is often used in dynamic classification selection methods.
This method assumes that the classification accuracy of each base classifier is different
around the samples to be classified, so the base classifier with the highest local accuracy
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Fig. 1. Data conversion process

is selected, and the output of the classifier is taken as the output of the whole classifier
combination system. At present, local precision can be divided into category independent
and category dependent methods. The index proposed in this paper is based on the
category independent method and its definition is shown in formula (3).

k .
I(fj x pritect(x;) = yi)
L=2 :

3)

i=1

In formula (3), x; is the feature of the classified sample, k is the number of samples in
its field, and fj is the feature and real class of the i th sample in the field.

On this basis, the distance between the sample and the classification sample is ana-
lyzed, and the Euclidean distance is used for processing. The processing formula (4)
is.

1x = true
100 = {Ox = false @

In formula (4), I(x) is the indicator function.
On this basis, the classifier is selected and updated.

f:y= sign(oq H(W?xt> + a3y H(ngt> — % (®)]

In formula (5), o1 and «3; are the weights of the source domain classifier and the target
domain classifier, respectively,f stands for weighted combined component class, x; rep-
resents the new sample, W;r represents the weight vector of the classifier with the highest
local classification accuracy selected from the classifier set, and [] is a compression
function.

Based on the above process, the teaching content of equation solving is discretized
and reorganized, and all contents are grouped according to the degree of difficulty or
content relevance.
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4 Knowledge Recommendation of Equation Solving Learning
Based on Transfer Learning

Data mining and machine learning have made remarkable achievements in many knowl-
edge engineering fields, including classification, regression, clustering and so on. How-
ever, many machine learning methods work on a common assumption: training and
testing data come from the same feature space and satisfy the same distribution. When
the distribution changes, most statistical models need to re collect training data from the
beginning and reconstruct them. In many real-world applications, the cost is expensive
or it is impossible to re collect the training data needed. If the processed data can be
used in other task fields to help improve the completion of other tasks, the cost of data
collection will be greatly reduced and the learning accuracy will be improved [6]. In this
case, knowledge transfer between domains will play a significant role. The differences

and connections between transfer learning and traditional machine learning are shown
in Fig. 2.

Different task Source task Target task
domains domain domain
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Fig. 2. Transfer learning

With the knowledge knowlege of the Internet, there are many resources such as
topics, videos and handouts. Knowledge resources belong to a number of different feature
domains, the better recommendation effect will be obtained by dividing the knowledge
resources into domains and then recommending knowledge according to the fields [7].
However, learners’ learning behavior patterns in one domain can also be applied to other
similar domains to a great extent. And because human learning behavior itself has the
ability to “transfer” and “draw inferences from one instance”. It is also very important
to use the transfer learning method to use its learning characteristics in one field to help
learn knowledge in other fields.

4.1 Internet Knowledge Resource Modeling

Based on the above analysis, in order to solve the problem of disorderly and uneven
quality of knowledge resources in the field of knowledge learning, and to prepare for the
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next step of knowledge recommendation, the first problem to be solved is the construction
of learner model, knowledge resource model and the model of relationship between
learners and knowledge resources.

1) Feature selection of learners and knowledge resources: by analyzing the basic infor-
mation filled in by learners and the learning records of learners, the characteristics used
to construct the learner model and knowledge resource model are selected. The char-
acteristics of this part include two aspects. One is the explicit characteristics such as
learning time and homework completion On the other hand, it is difficult to get the level
of the current learners directly from the hidden characteristics of learners [8—10].

2) Quantifying the selected features, constructing learner model and knowledge resource
model: after completing the feature selection of learners and knowledge resources, it is
necessary to quantify the selected features, because the influence of each feature on
learners’ learning behavior is different. It is necessary to establish a model by using
features, and use the model to represent the learning behavior pattern and knowledge
resources of learners.

3) The construction of the relationship model between learners and knowledge resources:
learners and knowledge resources are closely related. After the construction of the learner
model and knowledge resource model, the relationship model between learners and
knowledge resources is constructed, which can be the evaluation matrix of learners
on knowledge resources. The bipartite graph model for learners to learn knowledge
resources can also be a more complex Bayesian belief network model. The construction
of the relationship model between learners and knowledge resources plays an important
role in the following knowledge recommendation methods.

At present, in the Internet learning environment, learners and the organization of
knowledge resources are chaotic. Only through these data, we can not determine the
learners’ preferences, the current level of learning and learning behavior patterns. There-
fore, before knowledge recommendation, it is necessary to preprocess the learners’
past learning records and knowledge resources [11].The process of constructing the
relationship model between learners and knowledge resources is shown in Fig. 3.

The construction of learner model: Learners’ learning preference, learning behavior
often with certain characteristics. Before knowledge recommendation, it is necessary to
model learners. The feature vector of learners mainly includes four aspects: Learners’
basic information, learners’ learning preferences in various fields, learners’ learning
feature sets in specific learning fields and learners’ current learning level sets in various
fields. These four aspects and their construction methods are described in detail below.

(1) The basic information about learners includes the learners’ age, gender, hobbies,
major and current educational background, and more basic information can be
covered according to actual needs. Learners’ basic information generally reflects
learners’ learning level and learning tendency at the present stage. This part of
information is often obtained by the way of active filling in by learners, and learners
may default the part of information, so it should only play an auxiliary role in the
process of knowledge recommendation.
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At present, the knowledge in the Internet learning environment includes the knowl-
edge of various fields and disciplines. However, the degree of learners’ learning
preference in different fields is quite different, which is closely related to the fea-
ture selection of knowledge resources. This part of information can be provided
by learners, and more importantly, it can be obtained by analyzing learners’ past
learning records and quantifying them.

Learners in various learning areas of learning characteristics set [12], learners will
invest a lot of time and energy in their preferred learning field, the learning char-
acteristics of learners in this field is particularly important. On the one hand, it can
provide some more easily acquired features, such as learning time, visiting times,
learning feedback and so on. In addition, there are many hidden features that can
not be directly obtained, so the unsupervised learning method in feature selection
field can be used for feature selection. Since learners may be interested in multiple
learning fields, learners’ learning characteristics in specific learning areas will form
a set to represent the learning characteristics of learners in various fields.

The collection of learners’ learning level in various fields at the present stage is
mainly obtained through the level of knowledge resources learned by learners and
learning feedback. Define the function h(x) — R.(R) as an ordered set, such as a
nonnegative integer, or a range of real numbers) for two learners. If h(x;) > h(x;)
indicates that x;’s current level of learning in a given field is higher than that of
x;j. If the learners have learned the knowledge resources at a high level in a certain
field, and give positive learning feedback, it can be considered that the learners’
learning level in this field is high at the present stage. Learners’ learning level in
various fields is changing with their learning situation.

The construction of knowledge resource model: the characteristics of knowledge

resources are closely related to learners’ knowledge learning process. Learners are very
interested in a certain field, so the possibility of learning knowledge resources related to
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this field is much higher than that of other fields. Therefore, the corresponding character-
istics of knowledge resources will be combined in the process of knowledge recommen-
dation. Therefore, the feature selection of knowledge resources is equally important. The
characteristics of knowledge resources mainly include two aspects: domain information
and difficulty. The following two aspects and their construction methods are described
in detail.

(1) Domain information, domain information is the basic information of knowledge
resources, including the subject field, subject direction, number of learners, learning
duration and so on. The domain information of knowledge resources can be selected
by manually marking a part of knowledge resources [13]. Automatic classification
is performed by supervised learning domain classification methods such as linear
classification, vector space model, word structure representation and semantic based
representation.

(2) The degree of difficulty and the difficulty of knowledge resources are closely related
to whether they are suitable to be recommended to a learner [14]. It is necessary to
combine the level of learners and the difficulty of knowledge resources for knowl-
edge recommendation to achieve good results. In this paper, we define a function
g(x) — R.(R) as an ordered set. If g(x;) > g(x;), the difficulty level of x; is not
lower. On the one hand, the definition of this function is related to the number of
learners and learning time of knowledge resources, and also related to the learning
order and learning feedback of learners.

4.2 The Construction of the Relationship Model between Learners
and Knowledge Resources

The model of the relationship between learners and knowledge resources is an important
model to reflect learners’ learning behavior patterns [5]. Through the construction of the
relationship model between learners and knowledge resources, we can get the learning
interest of learners and the current learning situation of learners. Reasonable relational
model will greatly simplify the difficulty of knowledge recommendation in the next stage
[15]. There are two main models of the relationship between learners and knowledge
resources.

(1) Evaluation matrix model, evaluation matrix model is to synthesize the characteristic
information of learners. The evaluation matrix R and R, ; obtained from the charac-
teristic information of knowledge resources indicate the comprehensive evaluation
of knowledge resources i by learners u. the higher the evaluation value, the more
suitable for learning.

(2) The bipartite graph model uses the form of bipartite graph to represent the relation-
ship between learners and knowledge resources [16]. U is the learner set, I is the
set of knowledge resources. If learner u has learned knowledge resource i, there is
an edge Ey; between u and i.



94 L. An and Y. Wang

4.3 Learning Knowledge Recommendation

The knowledge recommendation of collaborative filtering is based on the common learn-
ing behavior of other learners similar to learners [17-19]. The expression (6) is as
follows:

Zsesxy (rx.s = Ty) (ry.s — Ty)

2
\/ Zsesy Ix,s \/ZsesyJ y.s — Ty)

In formula (6), Sxy represents the knowledge resources that learner x and learner y have
learned together.

In general, the feature space of learners is large in the knowledge recommendation
problem. In order to make the algorithm run more effectively, formula (7) is used to deal
with the similarity calculation between learners.

sim(x, y) =

(6)

ercy sim(u, X) x (rx,S — fx)

ercN sim(u, X)

u(c,s) = arc + P @)

In formula (7), « and B are adjustable parameters, s represents knowledge resources
and c represents learners. Based on the streaming of teaching resource data and the
construction of the relationship model between learners and knowledge resources based
on transfer learning, the online teaching of equation solving is improved.

5 Experimental Comparison

In order to verify the effectiveness of the online teaching method of equation solving
based on transfer learning, the experimental comparison is carried out. In order to ensure
the preciseness of the experiment, the traditional online teaching method (reference [3]
method) is compared with the teaching method of this study. In this paper, the experiment
is carried out on the dataset, which is the real mathematics test scores of a school for many
times in succession, including 1340 students, 92 test questions, 28 knowledge points and
291 scoring data. Online learning behavior data: login time, browsing teaching resources,
forum data, online notes, homework completion and online test results. 80% of the data
set is used as training data set, and 20% of the data set is divided into target training data
set and test data set. In the experiment, we select the accuracy of knowledge splitting,
classification time and test scores as indicators to compare the online learning effect of
the traditional method and this method.

5.1 Accuracy Comparison of Learning Knowledge Classification

In this process, five kinds of teaching resources (text resources, image resources, audio
resources, video resources, integrated resources) are classified, and the classification
accuracy is shown in Fig. 4.
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Fig. 4. Comparison of learning knowledge classification accuracy

It can be seen from Fig. 4 that in the experiments with different amounts of data,
the classification accuracy of the online teaching method of equation solving based on
transfer learning is 80% in dividing five types of teaching resources, which is less affected
by the number of classification events. However, the accuracy of traditional learning
knowledge classification is poor. With the increase of classification data, the classification
accuracy generally shows a downward trend, and the classification accuracy rate is lower
than 73%. Because this method normalizes the data in the original data table before
classification, so it improves the classification accuracy of the method.

5.2 Comparison of Classification Time

The online teaching method based on transfer learning and the traditional online teach-
ing method are respectively used to classify the data. Data is divided into six types:
text resource (1321 data), image resource (529 data), audio resource (762 data), video
resource (566 data) and integrated resource (872 data). The comparison results are shown
in Fig. 5.
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Fig. 5. Comparison of classification time
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It can be seen from Fig. 5 that the traditional classification method takes a long time to
classify related information, and the longest time is 2.8 min. However, the classification
time of this research method is short, and the classification time is less than 1 min in
the experimental process. This method selects the base classifier with the highest local
accuracy, and takes the output of the classifier as the output of the whole classifier
combination system. Furthermore, the time of resource classification is shortened.

5.3 Comparison of Teaching Effect

In order to further verify the effectiveness of the design of the online teaching method,
the students’ learning results after using the two methods are tested. 40 students in the
same grade were randomly divided into two groups, one group accepted the traditional
teaching method, the other group accepted the teaching method of this design. After
learning, six tests were conducted with one day interval. The results of teaching effect
comparison are shown in Fig. 6.
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Fig. 6. Comparison of teaching effect

The analysis of Fig. 6 shows that after learning the online teaching method of equa-
tion solving based on transfer learning, the average score of students is higher than 80
points, and the score increases steadily with the increase in test times. However, the
average score of students using traditional method does not reach the pass level (60
points). The comparison shows that the effect of the method designed in this paper is
better than the traditional teaching method. Because this method constructs the associ-
ation model between learners’ behavior and network resources. Then transfer learning
is used to provide relevant equation teaching resources for learners, which improves the
recommended hardcover degree of resources and promotes the improvement of learners’
academic performance.

6 Conclusion

An online teaching method of equation solving based on transfer learning is designed, and
the effectiveness of the research method is verified by experiments. Through this research
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method can improve the teaching effect of students, and improve the classification effect
of learning resources. However, due to the limitation of research time, there are still some
deficiencies in the online teaching method of this study, and further research is needed in
the follow-up study to solve the existing problems. The data show that the design method
can meet the personalized learning needs of students, effectively guide students to learn
knowledge in accordance with their own characteristics, and has a certain guiding and
promoting role. Therefore, it is of great theoretical significance and research value to
deeply analyze the guiding role of learning style in online learning guidance system,
design specific algorithm and function model, and develop online learning system with
strong recommendation and guidance function.

In the future research, expand the number of users of this method. In the later stage,
we should constantly enrich learning resources, shorten the update time of design method
resources, publicize and promote the system through multi-channel and multi-channel,
and constantly collect users’ suggestions on the method, and strive to improve.
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Abstract. The traditional teaching method adopts the unified teaching method,
which can not fully pay attention to the students’ differences in learning track
and field movements, which leads to students’ errors in learning track and field
movements and affects the teaching effect. Therefore, this paper studies the online
intelligent teaching method of track and field error avoidance based on multimedia
video. After the multimedia video image is collected and processed, the 3D contour
feature of track and field action is used to reconstruct and decompose. The gray-
scale contour model is used to detect the track and field wrong actions in the image.
By analyzing the causes of the wrong actions, the teaching of avoiding the wrong
movements in track and field is completed. A case study in a university proves
that the teaching method can improve the standard of students’ movements and
the teaching effect is better.

Keywords: Multimedia video - Track and field wrong action - Wrong action
evasion - Online intelligent teaching

1 Introduction

Track and field, as a major subject of physical education in primary and secondary
schools, is the key content of physical education curriculum. Good study of track and field
can effectively improve students’ physique, cultivate their strength and resilience, and
promote their physical and mental health. The new national curriculum requires students
to care about their physical and mental health, cherish life, improve their psychological
quality, build up a strong and healthy body through physical training, cultivate team
spirit, and learn how to learn and do things. Now in the technical teaching of track and
field sports, the teaching method is mainly fixed class as a unit, in this model, teaching
is the teacher’s explanation demonstration [1]. However, in the technical items of track
and field, the professional requirements of each track and field movement are very high.
It is difficult for the students to observe the composition of the movement completely
under the teacher’s demonstration action, understand the key and heavy difficulty of the
track and field movement, and the problems in the technical study can not be fed back
to the students in time, so that the students can form the correct movement concept,
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and the students are easy to make mistakes, so that it is difficult to achieve satisfactory
teaching effect [2]. The traditional teaching method is easy to cause the difference
between the students with higher physical ability level and the students with lower
physical ability level under the same teaching schedule. So some students are easy to
lose their enthusiasm for learning and can’t keep up with the teaching schedule of other
students. The traditional teaching method is difficult to meet the needs of training talents
in the new era. Therefore, it is necessary to reform the teaching of track and field courses
for physical education majors in colleges and universities. When teaching track and field,
it is very important to correct and adjust students’ wrong actions in time. Wrong track
and field movements will not only affect the results of track and field sports, long time
to maintain the wrong posture will affect the health of students [3].

Based on the above analysis, this paper will study the multi-media video based on
the track and field error movement to avoid online intelligent teaching methods. After
the multimedia video images are collected and processed, the 3D contour features of
track and field movements are used to reconstruct and decompose the images. The gray
scale contour model is used to detect the wrong motion in the track and field images. By
analyzing the causes of the wrong motion, the teaching of avoiding the wrong motion in
track and field is completed. The designed online intelligent teaching method based on
multimedia video can improve the standard of students’ track and field movements, and
the teaching effect is more ideal. The innovation of this paper is the use of multimedia
video technology, the maturity of the technology to promote the modern curriculum
reform provides great convenience, the use of multimedia technology can improve the
efficiency of modern teaching, improve students’ learning enthusiasm.

2 Research on Intelligent Teaching Method of Wrong Track
and Field Motion Evasion Based on Multimedia Video

2.1 Multimedia Video Image Acquisition and Processing

In sports training, visual recognition technology is used, mainly through the decompo-
sition of three-dimensional contour features to complete the wrong action recognition.
For example, in the hurdle movement, the site is fixed, assuming that the starting point
angle of the site is the origin, and the length, width and height directions are respectively
x-axis, Y-axis and z-axis [4]. The field length xg, width yp, and the highest zy of the
athlete’s flight are 14 m, 8 m and 5 m respectively, and the three-dimensional coordinate
system is established. The three-dimensional coordinate system is shown in Fig. 1.

By confirming the coordinates of the shoulder, hand, toe and other important parts
of the athletes, the outline of the athletes can be drawn. For example, when an athlete
makes a leap in the air, he can determine whether there is any error in the movement such
as swinging his legs or feet according to the difference between the toes and shoulders
on the z axis. But it is easy to be affected by the environment disturbance when the
contour feature is extracted according to this method, which leads to high error rate of
error detection. Using 3D modeling and detection technology to realize motion image
processing, it can complete image feature decomposition and detection through image
processing, and check the integrity of the wrong action.
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Fig. 1. Three-dimensional coordinate system of track and field

In accordance with the above ideas, in the use of three-dimensional visual scanning
and tracking recognition technology to complete sports training in the wrong action
image acquisition. For image preprocessing, we need to take into account the random
distribution of images with irregular attributes [5]. If any point is regarded as the initial
value of data acquisition, the attenuation coefficient must be set and the image row
replacement must be performed. Combined with the wrong motion image sequence,
corner marker and 3D template can be matched to reconstruct the image and calibrate
the contour. On the basis of image localization, the differential feature of the image can be
obtained by compensating the difference of moving frames. Using the parallax function,
the image pixel features can be weighted, the shape model can be solved, and the error
motion distribution domain can be obtained. By decomposing the related pixel features,
the tracking parallax can be obtained and the contour features can be determined [6].
Using the weight of intersection points to cover each interval information, the feature can
be determined to extract data items and complete pixel estimation. In practice, when the
feature sampling points and the model match, the gray stage quantization decomposition
is needed to obtain the image fuzzy vector set:

EY (c1, ) = pL(C) + v - A(in(C)) + Ay /

in(C)

I — ¢ %dxdy + ,\2/ I —col?dxdy (1)
in(C)

In formula (1), ¢ is the reconstruction target of error action image; c; is the feature
distribution primitive of error action image reconstruction, i, v, A1 and X, refer to the
sampling weight coefficients of multimedia video images, which are all constants greater
than 0, and L(C) is the length of image reconstruction contour; A(in(C)) is the brightness
of the reconstructed pixel. Through gradient decomposition, the image is scanned from
the spatial dimension, and the 3D image reconstruction can be realized.

2.2 Image Decomposition and Reconstruction

According to the above idea, motion feature extraction is needed in the process of image
pixel decomposition to estimate the edge feature of wrong motion contour. According
to the motion attitude space vector, motion elements can be introduced into the closed
curve. The active region can be represented by time-delay function, and the wavelet mul-
tidimensional scaling coefficients can be obtained by referring to the set of background
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graph rules [7]. For the modeled image module, block matching can be implemented,
and the differential matching of moving frames can be realized by multi-dimensional
decomposition. In practice, in 3D modeling testing, the contour of the reconstructed
image is obtained:

E = 0E"F 4 (1 — 0)ELCF 4 vL(¢) + uP () 2

In formula (2), 6 refers to the gray weight coefficient of the neighborhood of each
error action pixel. In the three-dimensional data field, there are two regions, as the
sampling point matching field, ELBF is the local gray information of track and field action
in the image, ELCF is the local gradient energy item of track and field action in the image,
L(¢) is the constraint term of the edge contour length of the track and field action in the
image, and P(¢) is the regular term of the edge contour length of the track and field action
in the image. Through smoothing filtering, the model definition can be completed, and the
local gradient feature decomposition can be realized by using quantitative information,
and the correct and wrong actions in the image can be distinguished. In the case of
centralized distribution of moving image pixels, the gray value of neighborhood error
action image reconstruction has correlation, which can be used for image segmentation,
extract the information of image 3D data field, and complete the reconstruction of action
3D coordinate system [8]. According to the detection results, it can match the contour
model of the wrong action, complete the corner marking of the image sequence, and
determine the Gaussian distribution of the error action in the image:

1
P(¢p) = / (VoI - 1)2dx 3)

According to the Gaussian distribution of the error motion in the image, the error
track and field motion in the multimedia video image is detected.

2.3 Wrong Track and Field Motion Detection

According to the gray-scale contour model, the 3D motion modeling and detection can be
completed by combining the wrong motion rules. Concretely speaking, it is to match the
motion correlation in the wavelet kernel space and complete the construction of motion
mapping function. In the region boundary position, the acquired image template value
can be analyzed and the moving frame coordinate of the image feature can be obtained
according to the ray direction. In error motion modeling and detection, the intersection
coordinates of feature moving frames need to be solved, and the corresponding 3D
data field can be obtained by minimizing the reconstruction gray value [9, 10]. When
the external disturbance is not fixed, it is necessary to decompose the contour features
of the athlete’s body to enhance the visual recognition component estimation. Region-
pixel information can be obtained by traversing addressing, information collection and
reconstruction of feature database using local binary fitting:

N

L=J0w.e) = ai|w o) +b+e + i) @
i=1
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In formula (4), J (w, e) refers to the repeated pixels in the moving position; x; and y;
are the correct and wrong action eigenvectors of the i Gaussian unit, g; is the standard
action configuration sequence, and ¢(x;) is the contour feature distribution function.
Through the analysis, we can extract the three-dimensional feature of the wrong action,
and complete the action detection through decomposition.

Through 3D modeling and detection, the feature quantity of wrong movement can be
extracted, but there is a great difference in position between different sports. In order to
meet the requirements of sports training guidance, it is necessary to extract all position
information, and then realize vector normalization by summing. For any motion, it is
necessary to extract spatiotemporal features, do a good job in direction gradient and
boundary selection, so as to accurately depict the motion. When the action features are
combined, it can be seen that the images collected by machine vision contain 30-960-
dimensional information, which makes the feature dimension far exceed the training
samples. In order to ensure the efficiency of the method, dimensionality reduction is
needed to reduce the computational complexity while preserving the important features.

Based on the acquisition of action video, the Gaussian mixture model is used to
complete the feature extraction, and then the high-dimensional feature is obtained by
fusion. Using the model to select the important features, the support vector machine for
action classification can be obtained. In the application of the algorithm, we can know
that the feature vector X; = [x1, x2, ..., x7;]7 is extracted from the video, and the high-
dimensional matrix is X| = [x1, x2, - .., Xmu]”. Projection in the low-dimensional space
can get the reduced dimensional motion feature set VA" = [v; € R?], d refers to the
reduced dimension, R4 refers to the low-dimensional space, and RY refers to the reduced
motion features [11, 12]. The probability of motion features obtained by dimension
reduction in Gaussian element is estimated, and the estimation formula is as follows:
r(i) = ZVipi — Vi

_Zl wipi(vi)

&)

In formula (5), p; refers to the probability assigned to the i Gaussian cell, and w;
is the mixing weight, according to the model parameters and the gradient vector, the
gradient values can be cascaded to get the motion feature vector set after dimension
reduction. Using the reduced dimension set to train the support vector machine, identify
the correct and wrong action feature vectors, and complete the output of action category
value, and get the detection results of wrong track and field actions.

2.4 Implementation of Evasive Correction of Wrong Track Movements

According to the above process, the causes of students’ wrong track and field movements
are analyzed and corrected after the transformation of students’ wrong track and field
movements.

First, make sure that the students have a correct idea of the technology. Secondly, find
the reason from the physical quality. If the practice students have the correct concept of
technology, but still can not correctly complete the movements, we should know about the
physical condition of students [13, 14]. Then, find the reason from psychological factors.



104 Y. Chen and S. Shen

Some people in a separate operation, can better complete the action, in the presence of
many people or teachers, because of tension and can not complete the action. Some
people in a large number of occasions full of energy, can better complete the action,
when the quality of action is not high, and even the wrong action [15]. Still others are
afraid to run because of the uneven ground. Bad weather will also lead to the wrong
action. Finally, look for the reason from the whole factor of action [16]. Every part of
any track and field skill is an organic and inseparable whole, and there is an internal
connection between the movements, and the emergence of any movement is not isolated
[17]. Therefore, in the search for the cause of the error, but also from the overall technical
starting point, check the previous stage of action or action related to the action of other
problems. In addition, we should consider students’ technical proficiency. In the teaching
process, the technical action which the student learns, must achieve the skilled degree,
needs certain time. In the beginning stage of technology is not consolidated, this or that
kind of wrong action is unavoidable, can not be overly demanding, act too hastily [18].

In view of the above analysis of the causes of students’ wrong track and field move-
ments, action correction [19]. When correcting the wrong action caused by unclear
technical concept, we should further explain the technical essentials, and with the cor-
rect demonstration or see the picture, so that students have a correct understanding of
the technology. When correcting the wrong actions caused by poor physical quality, we
should change the conditions and requirements of teaching in class so as to realize and
master more correct techniques. When correcting the wrong actions caused by psycho-
logical reasons, we should give psychological guidance to the students, explain the aim
and significance of learning, enhance ideological understanding, eliminate ideological
concerns, and educate them to cultivate their own bravery and tenacity and overcome
difficulties [20, 21]. At the same time, we should improve the conditions of teaching
and practice. From the overall technical point of view, from the most important aspects.
Once the primary error is corrected, its subordinate errors can be resolved [22, 23]. If
the wrong action is caused by an incomplete or imperfect previous action, it can be
corrected by improving the previous action. For example, in the long jump can not jump
up, the movement performance is too forward, which is the run-up the last few steps too
forward and the cause of the last step is too small. According to this situation, correct the
last few steps of running posture and running method, you can solve the above mistakes.
For the technical unskilled and the wrong action, do not start to correct, the practice to
emphasize its correct approach, repeated many times can be gradually resolved.

Through the above content, this paper completes the research on the teaching method
of track and field error motion avoidance based on multimedia video.

3 Experimental Results

3.1 Experimental Preparation

In this case study, the experimental group is based on the multimedia video, and the
experimental group is based on the existing teaching methods of track and field. By
comparing the two groups of subjects in the verification cycle after the end of the standard
level of track and field movements to evaluate the effectiveness of the two teaching
methods.
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The research objects are the students of the physical education college of a university.
A total of 40 students are selected from Class 2 and Class 3 of the male sports training
major class of the university in 2017. Before the experiment, the two groups of students
were tested for the difference of body shape and physical quality. During teaching, the
two groups were consistent in the number of students, teaching content and practice
amount. In the last class, experts will test the standards, skills and theories, and check
and ratify according to the relevant track and field action assessment standards. From
two parallel classes, 20 students from Class 2 were selected as the control group, and
20 students from Class 3 were selected as the experimental group. According to the
syllabus of the School of Physical Education of the university, the teaching was carried
out according to the teaching schedule. The experiment period was 4 weeks, with 2
classes per week and 4 class hours, a total of 16 class hours. In the last class, the students
were tested for reaching the standard, technical evaluation and theoretical knowledge.

Before the experiment: Carries on the experiment two groups of schoolmates to carry
on the body shape and the physical quality pre-test examination. The Table 1 shows the
test results of the subjects before the teaching begins.

Table 1. Analysis table of test results of physical form and physical fitness indexes of students
before the experiment (n = 40)

Groups Numbers | Height/m Weight/kg 30 m/s The Forward
standing shot put/m
long
jump/m

xts xts Xt Xx*Es Xt

Experimental | 20 1774 £ 550 |68.19£6.36 |4.154+0.22|2.79+0.07 | 9.00 + 1.12

group

Control 20 1754 £4.558 | 65275 £5.11 | 434 £ 0.37 | 2.79 £ 0.07 | 8.815 £ 1.1

group

t - 1.251 1.611 1.962 0.064 0.515

P - 0.22 0.12 0.06 0.95 0.61

Table 1 The results of the test show that there is no significant difference between the
two classes in the body shape and main body quality indexes (P > 0.05). The experiment
is suitable for this subject, which ensures the high validity of the experiment.

In the experiment, the experimental group and the control group were both taught by
the same person. The teaching progress, teaching hours, exercise intensity and practice
amount of the two groups were consistent.

After the experiment, the students were tested for reaching the goal of track and field
action, skill evaluation and teaching technique theory knowledge, and the data of control
group and experimental group were tested statistically. Analyze the experimental data
and draw corresponding conclusions.
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3.2 Results

After the experiment in the first teaching stage, the results of the experimental group and
the control group were analyzed as Table 2:

Table 2. Comparison and analysis table of the scores of the experiment group and the control

group (n = 40)

Groups Attaining result | Performance evaluation (score)
Xt xXxs

Experimental group | 19.95 4 2.585 | 68.95 + 5.346

Control group 18.80 = 1.795 |69.70 £ 6.071

t 1.634 0.415

p 0.110 0.681

Table 2 shows the comparison between the two groups of students after the 2nd class,
which shows that the average score of the experimental group is 19.95 and the standard
deviation is 2.585. The average score of the control group was 18.80, the standard
deviation was 1.795, the average score of the experimental group was 68.95, and the
standard deviation was 5.346. The average score of the control group was 68.70, and the
standard deviation was 6.071, P > 0.05. There was no significant difference between the
control group and the experimental group.

After the experiment in the second teaching stage, the results of the experimental
group and the control group were analyzed as Table 3:

Table 3. Comparison and analysis table of the scores of the experiment group and the control
group after the 5th class (n = 40)

Groups Attaining result | Performance evaluation (score)
Xts Xxts

Experimental group | 32.35 +3.760 | 77.15 £5.122

Control group 28.40 +£2.664 | 72.40 £ 3.202

t 3.834 3.516

p 0.015 0.021

The results showed that the average scores of the two groups were 32.35, the standard

deviation was 3.760, the average scores of the control group was 28.40, the standard
deviation was 2.664, the average scores of the experimental group was 77.15, the standard
deviation was 5.122. The average score of control group was 72.40, and the standard
deviation was 3.202. Judging from the results of the second stage, the control group in
the track and field reached the standard and technical evaluation results are lower than
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the experimental group. There were significant differences in experimental data. The
results showed that the use of multimedia video in motor skill learning had an impact
on the prevention and correction of motor skills, and the students in the experimental
group had obvious progress.

After the experiment in the third stage, the students in the experimental group and
the control group had the following results and analysis:

Table 4. Comparison and analysis table of the scores of the experimental group and the control
group after the 8th class (n = 40)

Groups Attaining result | Performance evaluation (score)
xxts Xts

Experimental group | 40.15 +4.120 | 83.55 £ 5.155

Control group 31.70 £ 3.197 | 78.40 £ 3.604

t 7.246 3.662

p 0.017 0.010

Table 4 shows the comparison and analysis of the results of reaching the standard
of track and field movements and technical evaluation after the course, we can see that
the average score of the experimental group is 40.15, the standard deviation is 4.120,
the average score of the control group is 31.70, the standard deviation is 3.197, the
average score of the experimental group is 83.55, the standard deviation is 5.155, the
average score of the control group is 78.40, the standard deviation is 3.604. The results
of the experimental group were significantly better than those of the control group. The
experimental data showed that the multimedia video teaching method was better than
the conventional teaching method.

To sum up, the online intelligent teaching method of track and field error avoidance
based on multimedia video studied in this paper can effectively improve the standard
degree of students’ track and field movements when applied to teaching, and obtain
better teaching effect.

4 Conclusions

Traditional teaching method can not meet the needs of modern track and field teaching.
In order to correct and avoid students’ wrong track and field actions in time, this paper
studies the intelligent teaching method of track and field actions avoiding online based
on multimedia video. Compared with the traditional teaching method, the method of
this paper can effectively improve the accuracy of students’ track and field movements,
ensure the standard of students’ track and field movements, and achieve better teaching
results.



108

Y. Chen and S. Shen

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Bezodis, N.E., Willwacher, S., Salo, A.: The biomechanics of the track and field sprint start:

a narrative review. Sports Med. 49(9), 1345-1364 (2019)

Jacobsson, J., Ekberg, J., Timpka, T., et al.: Developing web-based health guidance for coaches
and parents in child athletics (track and field). Scand. J. Med. Sci. Sports 30(7), 1248—1255
(2020)

Wang, P.: Analysis and design of applying artificial intelligence in educational video. E-educ.
Res. 41(03), 93—100+121 (2020)

Li, J.: Computer course teaching mode based on multimedia mobile platform. Modern
Informationn Technology 4(02):162-163+166 (2020)

Guo, R.: On innovation of multimedia teaching model based on WebRTC technology. J.
Daging Normal Univ. 39(06), 70-75 (2019)

Zhang, S., Lan, S., Bu, Qi., et al.: A survey of action recognition based on deep learning. J.
Commun. Univ. Chin. Sci. Technol. 26(05), 43—49 (2019)

Ma, J.: Design of multimedia sharing system for multi-node networked intelligent teaching.
Mod. Electron. Tech. 42(14), 157-160+164 (2019)

. Zhao, Z.: Application countermeasures of demonstration method in track and field teaching

in higher vocational education. Contemp. Sports Technol. 10(13), 69+71 (2020)
Macdonald, B., Mcaleer, S., Kelly, S., et al.: Hamstring rehabilitation in elite track and field
athletes: applying the British athletics muscle injury classification in clinical practice. Br. J.
Sports Med. 53(23), 71-85 (2019)

Fu, W., Liu, S., Srivastava, G.: Optimization of big data scheduling in social networks. Entropy
21(9), 902-908 (2019)

Liu, S., Bai, W., Zeng, N., et al.: A fast fractal based compression for MRI images. IEEE
Access 7(1), 6241262420 (2019)

Liu, S., Li, Z., Zhang, Y., et al.: Introduction of key problems in long-distance learning and
training. Mob. Netw. Appl. 24(1), 1-4 (2019)

Sanchez-Nielsen, E., Chdvez-Gutiérrez, F., Lorenzo-Navarro J.: A semantic parliamentary
multimedia approach for retrieval of video clips with content understanding. Multimedia
Syst. 25(3), 337-354 (2019)

Liu, Y., Dhakal, S., Hao, B.: Multimedia image and video retrieval based on an improved
HMM. Multimedia Syst. 3, 45-52 (2020)

Zaimi, 1., Boushaba, A., Houssaini, Z.S., et al.: A fuzzy geographical routing approach to
support real-time multimedia transmission for vehicular ad hoc networks. Wirel. Netw. 25(3),
1289-1311 (2019)

West, L., Srivastava, D., Goldberg, L.H., et al.: Multimedia technology used to supplement
patient consent for mohs micrographic surgery. Dermatol. Surg. 46(12), 15-23 (2020)
Omrani, T., Becheikh, R., Rhouma, R.: Towards a real-time image/video cryptosystem:
problems, analysis and recommendations. Multimedia Syst. 26(2), 339-362 (2020)

Ullah, H., Islam, I.U., Ullah, M., et al.: Multi-feature-based crowd video modeling for visual
event detection. Multimedia Syst. 5, 15-21 (2020)

Zhang, Y.: Interactive intelligent teaching and automatic composition scoring system based on
linear regression machine learning algorithm. J. Intell. Fuzzy Syst. 40(2), 2069-2081 (2021)
He, H., Yan, H., Liu, W.: Intelligent teaching ability of contemporary college talents based on
BP neural network and fuzzy mathematical model. J. Intell. Fuzzy Syst. 39(9), 1-11 (2020)
Dong, S.: Intelligent English teaching prediction system based on SVM and heterogeneous
multimodal target recognition. J. Intell. Fuzzy Syst. 38(153), 1-10 (2020)



Online Intelligent Teaching Method 109

22. Wirthmiiller, F., Schlechtriemen, J., Hipp, J., et al.: Teaching vehicles to anticipate: a sys-

23.

tematic study on probabilistic behavior prediction using large data sets. IEEE Trans. Intell.
Transp. Syst. 14(12), 1-16 (2020)

Yahyaabadi, M., Aslani, F., Vahidi, B.: A novel hybrid method based on teaching—learning
algorithm and leader progression model for evaluating the lightning performance of launch
sites and experimental tests. Electr. Eng. 101(4), 619-633 (2019)



)

Check for
updates

Method of Online Teaching Resource
Recommendation Towards International
Communication Based on.NET Platform

Qian Jiang!®® and Lin He?

! International Cooperation Exchange Center, Chongqing Vocational College of Transportation,
Chongging 402260, China
2 College of Information Engineering, Fuyang Normal University, Fuyang 236041, China

Abstract. According to the status quo of personalized recommendation of edu-
cation and teaching resources, combined with the current main recommendation
model, and according to the characteristics of education and teaching resources, a
recommendation model of international exchange online teaching resources based
on the .NET platform is constructed. First obtain user data, then use the frequency
of user use of tags and the time factor of user use of tags to mine user interests and
preferences, and then conduct unified management and classification of teaching
resources, build teaching resource models, and finally implement user-based col-
laborative recommendation algorithms Teaching resource recommendation. The
results show that compared with the recommendation model based on association
rules and content, under the application of the established recommendation model,
the MAE is lower, the accuracy and the recall rate are higher, which proves the
recommendation quality of the model.

Keywords: NET platform - Teaching resources - Collaborative
recommendation - Internet+ - Education

1 Introduction

Nowadays, when network technology and information technology are highly developed
and popularized, online teaching of international exchanges has become an important
way to cultivate talents and promote the development of scientific research and education
[1]. However, to make the network and information technology really serve the teaching
and realize the optimization of the teaching process and teaching resources, it must be
supported by rich teaching resources. Therefore, the prerequisite for our development
of distance teaching is to build a complete and substantial network teaching resource
system [2]. Most of the current international exchange online teaching resource database
systems only provide the functions of uploading, querying and downloading teaching
resources. They still stay at the level of ‘material-oriented’ and fail to reflect the ‘people-
oriented’ idea, a particularly prominent problem It is that most of the current teaching
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resource database systems do not have the characteristics of individualization and intel-
ligence, which has led to the contradiction between the massive teaching resources and
the individual needs of users, which has become a microcosm of ‘the lack of knowledge
in the information explosion era’ [3]. The long-term existence of this contradiction not
only greatly reduces the effective utilization of teaching resources, but also creates huge
difficulties for users to find and use required teaching resources, and directly hinders
the role of international exchange online teaching resources in teaching. In this era, the
personalized recommendation system came into being. It is currently one of the most
effective tools to solve the problem of ‘information overload’. It uses existing users by
establishing a binary relationship between users and information products. Behavioral
information and some similarity relationships to mine each user’s potentially interested
objects, and then make personalized recommendations for them, is essentially a process
of information filtering. Personalized recommendation technology and recommenda-
tion system provide the possibility to fundamentally solve the contradiction between
massive resources and the personalized needs of users. To this end, based on the NET
platform, research, design and implement a feasible international exchange online teach-
ing resource recommendation model to improve the personalization and intelligence of
the teaching resource library system, and to a certain extent solve the user’s difficulty in
finding the required teaching resources. The problem of low utilization.

2 Recommendation Model of Online Teaching Resources
for International Exchanges

The rapid development of the Internet and computer software and hardware technology
has brought huge development space to the education field. The rapid rise of remote
online teaching breaks the limitations of traditional learning methods in terms of time,
space, and environment, and sharing learning resources has become a powerful sup-
plement to traditional teaching methods [4]. Therefore, an online teaching platform
for international exchange based on NET was designed. NET is Microsoft’s new gen-
eration technology platform, that is, the Microsoft ML Web services platform. It can
be used to agilely build standards-based, interconnected, stable and high-performance
interconnected application systems that adapt to changes. XML. Web services allow
applications to communicate and share data via the Internet, regardless of the operating
system, device, or programming language used. The Microsoft .NET platform provides
what is needed to create WML Web services and integrate these services together. From
a technical point of view, a .NET application is an application running on the .NET
Framework. (To be more precise, a .NET application is an application written using the
NET Framework class library and running on the Common Language Runtime).

The design and application of the NET-based international exchange online teach-
ing platform can easily add and modify courseware subjects and content, thus avoiding
repeated development, not only saving manpower and material resources, but also bring-
ing greater convenience to the production and upgrading of online courseware. However,
there is also a big problem, that is, the lack of some personalized and intelligent functional
design, which brings many problems and inconveniences to the management and use
of teaching resources. Because learners have individual differences in learning starting
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points, styles, expectations, etc., the contradiction between massive teaching resources
and the individual needs of users has prevailed. The long-term existence of this contra-
diction not only greatly reduces the effective utilization of teaching resources, but also
brings great difficulties for users to find and use the required teaching resources.

2.1 User Data Collection

User models are generally completed in two stages: user data collection and model
characterization. The user data frequently used can be roughly divided into two
categories:

Explicit Data

Explicit data refers to the fact that users directly give out their preference information
for the project according to the guidance of the system. Such data can be directly stored
in the database as the basis for the next user modeling. The advantage of explicit data
input is that it can simplify the data preprocessing process, and the data obtained is
highly reliable and usable, which can improve the operating efficiency of the system;
but obtaining explicit data requires user intervention, and the degree of automation of
the system is not high. In addition, the data is obviously subjective and lacks judgment
standards, so the data has accuracy and authenticity problems. At present, the commonly
used explicit data includes that the system requires the user to actively fill in the pre-set
questions to submit the part of interest to the system, but the system cannot track and
understand the changes in user interest [5]. In addition, the user’s rating data for items
is often used as explicit data input in the modeling of collaborative filtering systems.
Because explicit data input can quickly obtain user preference information for items,
most recommendation systems use explicit data as System input.

Implicit Data
Modeling users’ interests is also a learning process, and constantly clarifying the needs
of users. The user’s demand information will be reflected in the browsing behavior when
interacting with the system. The implicit data is to use information technology to find the
user’s various activity clues in an indirect way, and transform it into the user’s interest
and preference data. For example, the combination of pages that users frequently visit,
the user’s click stream, favorite records, browsing time, and the number of times the
scroll bar is pulled up and down. The research conclusions of behavioral science prove
that this kind of data often reflects the current interests of users, and plays a very critical
guiding role in online recommendation. In the traditional e-commerce recommendation
system, the user’s historical transaction data is also used as implicit data. It is believed
that every customer who has purchased a product represents the user’s interest in the
product, which is an estimate of historical preference. The advantage of implicit data is
that the data is automatically obtained, and the user does not need additional work when
accessing the system, but the process of data preprocessing is more complicated, and
the data is noisy.

The collection of user data is the process of obtaining relevant information that can
reflect user characteristics, preferences and needs. According to different data sources,
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it can be roughly divided into explicit collection methods and implicit collection meth-
ods. The display collection is mainly through the questioning requirements presented
manually, and directly obtains the user’s rating, options, and clear statement evaluation
information. This method collects Data has obvious pertinence and is relatively easy in
reality. It has been widely used in collaborative filtering recommendation technology.
However, a single display collection method has problems with the authenticity of the
data, and even negative data may be generated due to subjective factors and privacy
reasons.

The invisible collection method mainly refers to the process of collecting Log signs
and various Web resources from the system’s Web server. The data acquisition process
actually uses Web mining methods, among which Web content mining and Web usage
mining are the main methods for data preprocessing. Web content mining involves char-
acterizing Web pages and extracting knowledge from page content; Web application
mining can discover user access patterns and provide a reliable basis for the next step of
mining users’ potential interests. The main techniques included are path analysis., Asso-
ciation rules, sequence patterns and clustering techniques. Since the invisible collection
method can obtain the user’s current interest preferences and reflect the timeliness of
information needs, some Web recommendation systems use the log log of the user’s
access to the server to analyze and predict the user’s pages of interest to form recom-
mendations, such as Recommendation systems for large websites such as LOGSUM,
SUGGEST 3.0 and WebPersonalizer [6].

2.2 User Interest Model

User interest is the core step of personalized recommendation. To recommend personal-
ized resources that meet their interests and needs for people with different backgrounds,
different needs, and different preferences, we must first accurately perceive and express
user interests. User interest modeling is the process of mining and acquiring knowledge
related to user interests, needs and usage habits, and generating a user interest model
that can express the user’s specific background knowledge and hobbies is the final result
of user interest modeling. A good user interest model should not only be able to obtain,
express, and store user interest preferences, but also understand user characteristics
and user categories, capture users’ long- and short-term interests, and understand the
different needs of users in different periods [7]. From this point of view, user interest
modeling should include two aspects: user interest mining and user interest expression.
In the social tagging system, the tags used by users when tagging resources express
users’ interests. For example, the higher the frequency of tag usage, the more users like
the resources related to the tag; the usage time of the tag also reflects the user’s interest.
Long-term and short-term interests, the tags recently used by users can reflect the user’s
recent interests; considering that in reality, user interests change dynamically over time,
the user’s interest is mined by combining the frequency and time factors of the user’s use
of tags. In terms of user interest model representation, according to the results of the tag
network clustering, the final user interest model is represented by the user’s preference
vector for tag clusters.

The user’s interest preference is mined by comprehensively considering the fre-
quency of the user’s use of tags and the time factor of the user’s use of the tags, that is,
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the user’s interest preferences are mined through the combination of frequency-weighted
label preferences and time-weighted label preferences, and after calculating the user’s
interest preferences for tags, Then according to the tag clusters generated by the tag clus-
tering, calculate the user’s interest preference for each tag cluster, and finally express
the user interest model in the form of an n-dimensional vector. Each component of the
vector is the user’s interest preference for each tag cluster [8]. As shown in Fig. 1:

Frequency tag
preference
Integrated frequency
and time label
preferences
Time label
preference
label label - label

A 4

Dimension vector
representing user
interest

Fig. 1. User interest model

The vector space model was originally proposed by Gerard Msalton and others in
the 1970s and was successfully used in the field of information retrieval. The basic idea
of the space vector model is to express resources or search content in the form of feature
vectors, thereby converting the processing of text data into matrix vector operations
in the vector space, and using the similarity of vectors to reflect the similarity between
resources. Usually the TFIDF value represents the feature weight, and the cosine function
is used to measure the similarity between vectors.

2.3 Construction of Teaching Resource Model

Teaching resources refer to all resources used by users for teaching in the intelligent
teaching system and E-learning environment, including information, personnel, mate-
rials, equipment, and technology. Learning resources can be divided into hardware
resources and software resources according to their different forms of performance.
Hardware resources mainly refer to equipment resources used for teaching design; soft-
ware resources refer to multimedia resources for online teaching design, such as text-
books and videos., Audio teaching materials, etc. With the development of education
informatization, the emerging online learning communities, education blogs, and online
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teaching platforms for learning resources have shared and reused learning resources
online, breaking the traditional teaching. Therefore, the unified management and classi-
fication of teaching resources and the semantic relationship between teaching resources,
subject knowledge and knowledge points are the main work of this chapter [9].

In view of the characteristics of teaching development at this stage, before personal-
ized teaching resource recommendation, the resources must be classified first, which can
improve the accuracy of teaching resource recommendation and better provide users with
personalized learning services. In the mobile autonomous school, the teaching resource
classification strategy is divided into: subject classification, grade classification, content
classification and knowledge point classification strategies. These classifications are in
a progressive relationship.

Subject classification: At present, the application of subject classification in actual
teaching has been very mature, and the subject classification of teaching resources is
distinguished by coding.

Grade classification: According to the different levels of knowledge and level of
learning in different grades, learning resources need to be classified according to
the syllabus and grade information. Teachers have a strong ability to control educa-
tional resources. Teachers can classify resources based on teaching experience and user
development requirements. In the self-developed mobile autonomous school platform,
learning resources are mainly classified from the teaching stage.

Content type classification: Teaching resources are presented in a variety of forms.
The teaching resources are classified according to different formats, and finally resources
of text, video, audio, courseware, animation and other types are obtained.

Knowledge point classification: mainly analyze the content of teaching resources,
extract the attribute characteristics of the content, and build the knowledge point ontol-
ogy. Knowledge point classification is a further decomposition and refinement of learning
resources, so that users can search for teaching resources more accurately.

By analyzing the construction of the teaching resource model, it mainly includes sev-
eral modules such as learning resource classification, classification coding, classification
coding binding, and resource use subject.

2.4 Teaching Resource Recommendation Algorithm

Personalized recommendation refers to those who can first analyze and identify user
interest preferences based on the user’s background information and historical behavior,
and then match user interests with resource characteristics through certain recommen-
dation models and algorithms, and then actively meet user needs and interests A system
that recommends information resources to users to meet the individual needs of each per-
son [10]. Such a system not only enables users to easily obtain high-quality information
resources, but also greatly reduces the time and energy cost of users to obtain information
[11]. Due to the academic value and practical value of personalized recommendation,
personalized recommendation has become a research hotspot in the fields of informa-
tion science, computer science, and data mining. Teaching resource recommendation
generally includes six steps:
Step 1: Data collection, see chapter 1.1.
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Step2: Learning data analysis: Use educational data mining technology to analyze
user data, perform data preprocessing, data cleaning, data integration and data specifi-
cation. In order to achieve accurate recommendations, it is necessary to filter missing
data, noise data, and redundant data.

Step3: By analyzing the user’s behavior data in the learning process, extracting
the three characteristic attributes of the user’s knowledge level, cognitive ability and
learning preference to construct the user model; among them, in order to realize the
accurate recommendation of personalized teaching resources, the focus is on the user
For preference information, use ontology technology to establish semantic relationships
between user preferences, and use OWL ontology description language to describe user
preference models.

Step4: Construction of learning resource model: through online editing by users,
online creation by teachers, and semantic representation of the media form of the resource
and learning content, using ontology and knowledge structure diagrams to represent the
structure of teaching resources, and using Ontology to build knowledge of resources,
courses, and chapters The relationship between points.

Step5S: Personalized teaching resource recommendation: After the user model and
the learning resource model are successfully constructed, a recommendation algorithm
is selected to recommend high-quality educational resources, courses, knowledge points
and similar user partners for the target users.

Step6: Multi-format presentation: After the personalized teaching resources are
formed, they will be adaptively presented to users in multiple formats, so that users
can accurately match resources no matter they use smart terminals such as pc, ipda or
iphone, which can perform high Effective learning.

Finally, after accurately matching the teaching resources, the user automatically
updates the teaching method, and re-does the teaching diagnosis and evaluation. In this
way, a Step 1-Step 2-Step 3-Step 4-Steps-Step 1...continuous cycle process is formed.
The user generates data and again According to the analysis results, the teaching enthu-
siasm and learning efficiency can be improved, so that the data in the model can be
updated iteratively.

Recommendation algorithm is the core module of the recommendation system, which
directly affects the efficiency and quality of recommendation. Researchers have proposed
various recommendation algorithms based on the characteristics of recommendation
systems in different fields. Many of these methods combine research results in the field
of data mining. The mainstream recommendation algorithms currently in use include:
association rules, content-based recommendation algorithms, and collaborative filtering
recommendation algorithms [12].

Among the three methods, the most widely studied and applied is the collabora-
tive filtering algorithm, so the collaborative filtering algorithm is selected for resource
recommendation. Recommendation based on collaborative filtering is the earliest recom-
mendation method proposed. Different from content-based recommendation, the main
point of collaborative filtering is to generate recommendations for new users through the
understanding of existing users. In this process, some of the existing users Past behavior
records will be of great help to recommendations, not just a study of new users’ behavior
and preferences. Its main idea lies in collaboration, which is more reflected in the role of
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the group. The recommendation based on collaborative filtering mainly uses the nearest
neighbor technology to calculate the distance through some historical preferences of the
user, and then uses the weighted evaluation value of the target user’s nearest neighbor
user to evaluate the teaching resource to add the target user’s preference for the spe-
cific teaching resource It is expected to recommend teaching resources to target users.
According to the different recommended principles, they are divided into two categories:

Based on User Recommendations
Finding neighbor users with the same preference of the target user, recommend the target
user according to some preference information of the neighbor users.

Project-Based Recommendations

Mainly focus on the relationship between information, match and associate resources
between resources for a single user, and push resources and projects with a high degree of
correlation to users. Collect all users’ evaluations of resources or projects, analyze based
on users’ overall preference characteristics, calculate the similarity between resources
or projects, and recommend corresponding resources or projects with high similarity to
current users.

The specific process of user-based recommendation: Based on the user’s preference
vector for the tag cluster, construct the user’s tag cluster-interest matrix, replace the
user’s scoring matrix for the item with the tag cluster-preference matrix, and perform
personalized recommendation through collaborative filtering [ 13]. Collaborative filtering
recommendation includes three basic steps: the construction of the user’s tag cluster-
preference matrix, the search for similar neighbors, and the generation of personalized
recommendation resources.

(1) Construction of user interest matrix.
User interest is the basis of personalized recommendation. Only by understanding
the user’s interest can we recommend resources that meet the user’s interest. This
article builds a user interest matrix based on the user’s interest vector for tag clusters
that integrates frequency and time factors, also called It is the user’s tag cluster-
interest degree relationship matrix [14].

(2) Neighboring user set construction.
The selection of neighbor users is the core step of the collaborative filtering rec-
ommendation algorithm based on users. The construction of the neighbor user set
mainly includes two steps: the calculation of user similarity and the selection of
neighbor users.
Calculation of user similarity. User similarity calculation refers to calculating the
similarity degree of user interest through a certain similarity calculation method
according to the user’s tag cluster and interest degree relationship. Commonly
used user similarity calculation methods mainly include cosine similarity, Pearson
similarity and Jaccard coefficient method [15].
Selection of neighbor users. The selection of neighbor users refers to selecting
a set of users with the same or similar interests as the target user based on the
calculation result of the similarity between users in the previous step. There are
two main methods currently selected: Threshold setting method and K nearest
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neighbor method (KNN). This paper uses the K nearest neighbor method to select
neighbor users. This method sorts the similarity between the target user U0 and
all other users Sim (U0, Ul) in order from high to low, and selects the top K
users. That is, the K users with the highest similarity to the target user UO are
regarded as the set of neighbor users. The value of K will affect the effect of
the recommendation. Therefore, the selection of the K value generally has to go
through many trials. Neighbor users who are not very similar will bring ‘noise’ to
the prediction and affect the accuracy of the system recommendation. When K is
too small, the number of prediction items will be too small, which will affect the
recall rate of the recommendation system.
(3) Generation of personalized recommendations.

The result of tag clustering is to group tags with similar semantics into a cluster.
These different clusters represent different themes. Therefore, using tag clusters
as an intermediary can more clearly reflect the interests of users and the themes
of resources. The resources collected by the neighbor users of the target user are
used as the basic resource collection, and the user’s interest in these resources is
calculated using the tag cluster as an intermediary according to the user’s interest in
the tag cluster and the correlation between the resource and the tag cluster. Among
them, the user’s tag cluster-interest degree relationship matrix has indicated the
user’s interest in the tag cluster; and the correlation between the resource and the
tag cluster can be calculated based on the tag set used by all users to label the
same resource; finally, the tag cluster is Intermediary, which calculates the degree
of interest of specific users in specific resources. The user’s interest in resources is
predicted based on the resources collected and marked by neighbor users and the
correlation between resources and tag clusters.

The correlation between the resource and the tag cluster is equal to the ratio of
the frequency of all users using tags in the tag cluster to annotate the resource to the
frequency of users using tags in all tag clusters to annotate the resource, as shown in
formula (1):

>~ Count(RTj;)
TeCy

> Count(RTj)
T,eT

(D

Ry =

Indicates the degree of relevance between the resource R; and the tag cluster Cy, Cy
represents the tag set in the k tag cluster, Cy (RTﬂ) indicates the number of times that all
users use the tag T; to mark the resource R;, and T indicates the tag set used when the
resource R; is marked by all users.

The user’s interest in resources is equal to the sum of the user’s interest in each cluster
multiplied by the relevance of the resource to the corresponding cluster. As shown in
formula (2), n represents the number of label clusters after clustering.

n
I = Z Uit x Ry 2)
k=1
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In formula (2), Uj; represents the user U;’s interest in the tag cluster Cy.
Finally, the user’s interest in the resources in the basic resource set is sorted from
largest to smallest, and the top N resources are recommended to the user, namely TOP-N.

3 Simulation Experiment Analysis

Randomly select 100 users as target users, analyze the average recommendation effect
for these 100 users, and number the selected 100 target users from 1 to 10. The data in
the selected data set is divided into five parts, and the five-fold cross-validation method
is adopted for the experiment. 20% of each is used as the test set, and the remaining
80% is used as the experimental data to implement the recommended algorithm. In
order to reflect the superiority of the recommended model studied, the recommendation
model based on association rules and content is used as a comparison method. The
experiment process is divided into three parts: database establishment, preference model
establishment, learning model establishment, and algorithm evaluation.

3.1 Experimental Environment

The experimental operating system is Windows Microsoft SQL Server 2010, Win-
dows10, CPU frequency is 2.79GHz, 8G memory, the development environment is
Eclipse, and the programming language is JAVA.

3.2 Evaluation Criteria

Aiming at the recommendation performance of learning resources, the average absolute
deviation MAE (Mean Absolute Error), which is commonly used in statistical accuracy
measurement methods, is used as the metric to evaluate the recommendation quality
of the recommendation system to intuitively measure the recommendation quality. The
calculation formula is defined as:

=

|Pij — Rjj
1

J

N

Among them, N is the number of resources that the target user has learned in the
recommendation result set, R;; is the user’s actual score for teaching, and Pj; is the recom-
mendation degree between the resource and the user predicted by the recommendation
algorithm.

In addition, in order to better compare and evaluate the accuracy and accuracy of the
recommended results, recall and precision are used as evaluation indicators for compar-
ative analysis. Since the data set has been divided into the training set and the test set for
comparison during system testing, the intersection of the calculated recommendation
result and the training set can be used as the data result for calculation. This calculation
method can also be used for accuracy. Formulas such as (4), (5):

.. 1 IR, N Tyl
Precision = — _ 4
i Z A @)

u
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1 |Ry N Tyl
Recall = — Erv—— @)
v,

n

In formula (4) and formula (5), M is the number of users in the test case, R, is the
recommended list of teaching resources, and T, is the set of teaching resources actually
selected by the user in the recommended list.

3.3 Result Analysis

Table 1. Recommended quality comparison table

Method Mean absolute deviation | Accuracy rate/% | Recall rate/%
Research method 0.85 96.55 93.50
Recommendation model based | 1.26 88.36 81.23

on association rules

Content-based 1.54 90.54 82.58
recommendation model

It can be seen from Table 1 that the researched NET platform-based international
exchange online teaching resource recommendation model shows a better recommen-
dation effect. The average absolute error of the prediction score MAE is significantly
lower than the other two comparison recommendations, while the precision and recall
rates are Relatively high, proving the effectiveness of the research.

4 Conclusion

With the rapid development of information technology and data science, as well as the
‘Internet +’ innovative concept, the pace of development of education informatization
has been accelerated. The development of education informatization has accumulated
a large amount of teaching resources, and users cannot accurately find information that
suits them when facing these resources. Therefore, personalized learning in the online
learning environment has become an important issue of current research. The research
on personalized teaching resource recommendation model has solved the problem of
inaccurate resource recommendation to a large extent, and achieved good results, but
there are still many shortcomings:

In the process of constructing the user preference model, the method of obtaining
content preference and media preference information is further studied, and experimental
verification is performed.

The application of personalized teaching resource recommendation model is further
explored.

Fund Projects. Jiangsu Province Tong Brand Professional Construction Project (Z215015002).
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Abstract. Inthe current application process of learning behavior data mining, the
poor classification of data model training problems leads to long data mining time
and affects accuracy. Therefore, a data mining method for English online learning
behavior based on machine learning technology is proposed. First, set up the
set of association items and establish behavior association rules. Cluster student
behaviors based on association rules. And according to the clustering set, construct
a learning object model, and use machine learning technology to train the model.
After training, decision tree is used to mine data. In order to verify whether the
design method meets the original intention of the design, the experimental analysis
is carried out. The literature method and the designed data mining method are used
to mine the students’ behavior data in the English online learning platform of a
university. The experimental results show that the designed data mining method
has shorter time-consuming and higher accuracy, and achieves the original design
intention.

Keywords: Data mining - Association rules - Machine learning - Clustering set

1 Introduction

Data mining has achieved effective application in many industries and fields, and its
application in education is more and more extensive, but its application in English online
learning is less in China, and many researches on English online learning do not mention
data mining [1-3]. With the increasing popularity of English online learning, a large
number of online learning data have been accumulated. It is very necessary to apply
data mining technology to online learning. Foreign online learning learners research
is mainly reflected in learning support services, through providing various services to
learners, can meet the needs of learners, and improve online learning quality [4-6].
These support services are provided after a detailed analysis of learners. In China, the
development of online learning started late, and the quality of online learning platform
is uneven. From the current situation of online learning in China, there are mainly two
forms of academic education and non academic education. The theoretical research
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Published by Springer Nature Switzerland AG 2021. All Rights Reserved

W. Fu et al. (Eds.): eLEOT 2021, LNICST 389, pp. 122-133, 2021.
https://doi.org/10.1007/978-3-030-84383-0_11


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84383-0_11&domain=pdf
https://doi.org/10.1007/978-3-030-84383-0_11

Data Mining Method of English Online Learning Behavior 123

of learning support service is paid more attention than the practical research. Many
domestic scholars and researchers attach great importance to the study of learners’
learning support service [7, 8]. However, due to the traditional English online learning
behavior data mining method, there is a problem of mining accuracy and long mining
time. This paper proposes the English online learning behavior data mining method based
on machine learning technology. By setting the association entry, establish a behavioral
relationship rule, Based on the association item of the students in English learning, based
on clustering results, build a learning object model, using machine learning technology
to train this model, combined with data mining methods to explore online online learning
behavior data, implement English online learning Digging of behavioral data. Through
simulation experiments, it verifies that this method is shorter than the time of English
online learning behavior data mining, and the excavation accuracy is high, and it has
laid the foundation for improving online learning quality.

2 Design of Data Mining Method for English Online Learning
Behavior Based on Machine Learning Technology

The data mining method designed in this paper uses machine learning technology for
data model training Fig. 1. The specific process is as follows:

Judging the relevance of
behavior data

'

Clustering of students’
learning behavior

'

Bring in the learning
object model

!

Data model training |

!

Decision tree data mining

¥

Does the cluster
center change

Fig. 1. Flow chart of online learning behavior data mining method
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2.1 Behavioral Association Rules

Association rules can get the implicit association information between data, it can dig out
the deep-level relationship between data and get the connection and law between them
through analysis [9]. In the calculation of the behavior association rules, set the number
of items included in the associated item set I = {I [1], I[2], ...... I[k]} as k, and call 1
the k— item set. The association rule of English learning behavior is generally expressed
as X => Y, which reflects the concomitant relationship of item set X and item set Y,
where X CT,Y CT,and X NY = ¢, and X is used as the generation condition of the
association rule, and Y represents the association rule As a result, it also reflects the rule
that Y appears when itemset X appears. Usually, the support degree is used to measure
the importance of association rules. The support degree of association rule X = >Y can
be expressed as itemset X and itemset Y The probability of simultaneous occurrence in
all itemsets, namely:

sup(X =>Y)=supXUY)=PX UY) (D)

The formula in (1) can also be expressed as (number of transactions including X
and Y / total number of transactions) x 100%. P stands for the support rate. The greater
the support, the greater the frequency and importance of association rules. In practical
application, a minimum support degree is defined in min_ Sup. Minimum support is a
threshold defined according to the user’s own requirements to measure the support. It is
used to filter the generated association rules and remove some unimportant or useless
rules. For a certain itemset /, if its support sup(/) > min _sup, then the itemset [ is
called frequent itemset. The confidence degree is usually used to describe the conditional
probability of the occurrence of association rule results, denoted as conf (X => Y), and
its expression is as follows:

conf(X =>Y)=sup(X UY)/sup(X) = P(Y|X) 2)

Confidence degree represents the probability of occurrence of item set ¥ when item
set X occurs, and is generally used to measure the accuracy of association rules. In prac-
tical applications, general users will define a minimum confidence level by themselves,
which is represented by min_conf, which is used to remove association rules whose accu-
racy is lower than the minimum confidence threshold. If the association rule X => Y
satisfies the conditions sup(X => Y) > min _sup and conf (X => Y) > min_conf,
then X => Y is called a strong association rule. The strong association rule is generally
useful information needed by users. After calculating the code rules, the cluster can be
made according to the related items in English learning.

2.2 Learning Behavior Clustering

Before clustering the data set, the class is defined first. Due to the difference of sample
things themselves, the representation of samples is also different, which leads to the
difference in the definition of class [10]. Here are some definitions of classes. Firstly, the
behavior data set is set as D, which contains sample n, S; represents a certain sample,
C and V represent the preset values of the sample. If any data S; and S; € D have
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d (S,-, Sj) < C, then D is a class. If S; € D in each data, then we can get the following
results:

! Y od(sis) <cC 3)
=1

n—1
J

In the formula (3), C represents the maximum number of samples in the sample set.
And for any S;, S; € D can be obtained:

1

If a, then D is d(Sl-, Sj) < V class. In order to make the clustering accurate, on
the basis of completing the behavior association, we classify the data by similarity.
In this paper, we choose the distance measurement method. If the data in the data set
has ¢ attributes, we can take each data point as a point in the ¢ latitude space to judge
the similarity of the data in the data set. Generally, we judge the similarity through the
distance. If the distance between samples is small, the higher the similarity is, the smaller
the difference is. On the contrary, the difference between data is larger. According to
Mahalanobis formula, it can be concluded that:

D(X,Y):(X—Y)TXZ_I(X—Y) (5)

In (5), T represents the reference value of the Mahalanobis distance formula. In the
teaching of English learning behaviors, the five aspects of English listening, speaking,
reading, writing and overall ability can correspond to the score intervals of different
levels of courses. This paper divides the clustering results into:

Table 1. Classification of cluster learning scores

Category |Preliminary | Beginner | Qualified | Master level |Proficiency | Proficiency
level level

Listen [0,46] (46,67] (67,75] (75,79] (79,83] (83,100]

Say [0,42] (42,67] (67,77] (77,79] (79,84] (84,100]

Read [0,42] (42,62] (62,69] (69,82] (82,85] (85,100]

Write [0,55] (55,76] (76,77] (77,85] (85,86] (86,100]

Overall [0,45] (45,68] (68,72] (72,76] (76,83] (83,100]

According to the above Table 1, student samples can be specifically clustered and
classified by their grades.

2.3 Construction of Learning Object Model

Personal E-learning behavior is a process of cognition and mastery of personal e-learning
resources. However, due to the lack of supervision during personal online learning, the
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requirements for the self-consciousness and control ability of individual online learners
are higher, and the quantity and variety of personal online learning resources are also
a test of learners’ information choice. In order to obtain higher learning efficiency, it
is necessary to classify or formulate learning resources systematically. According to
the degree of encapsulation, learning objects can be divided into compound type and
atomic type. The reusability of learning objects is affected by the partition degree. The
greater the partition degree is, the smaller the reusability will be, and the smaller the
arc partition degree will be, the greater the reusability will be. It is also considered
that the two types of learning objects are related and can be converted to each other
under certain conditions. The atomic learning object mainly refers to the minimum
segmentation unit that is achieved when the relevant knowledge is divided into the
frame structure of the learning object. The division of atomic objects is based on the
information block areas established according to the learning goals of different learners.
Each information area contains a series of knowledge points. The atomic learning object
is the most basic form of expression of the content of the smallest teaching unit. Among
all learning objects, it has the best reusability. Atomic learning objects usually consist
of a variety of learning materials, which have multiple formats, such as text, pictures, or
other multimedia materials. When the learner is learning the course, the text description
is usually used to logically explain the content of the course, and learners prefer non-text
materials, such as images, videos, sounds, etc. available for personal online learning.
Come for a better experience and increase the fun of learning (Fig. 2). The atomic
learning object is shown below:

Atomic learning object

resources

Fig. 2. Atomic learning objects

Compound learning object refers to a way of presenting the content, framework
or internal relationship of specific learning resources. It can generally meet a variety
of learning needs, and is usually composed of a variety of complex types of learning
objects. Its main composition is shown in the Fig. 3.
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. . Atomic learning object
Compound learning object

Fig. 3. Compound learning objects

According to the arrangement of the course content and the learning order of indi-
vidual network learners, the relationship between the objects contained in the compound
object can be divided into the following: 1. Antecedent relationship two objects. If the
learning priority of one object is prior to the other, the former object is called the latter
object.

The antecedent object of. 2. Similarly, for two objects, if the learning priority of one
object is after the other, the latter object is said to be the successor of the previous object.

2.4 Machine Learning Technology to Achieve Model Training

After the learning object model is established, multiple separation problems often occur
during data set training, and machine learning technology is required for model train-
ing. For multi-classification problems, that is, when the sample points in the training
set to be classified belong to more than two categories, the two-class machine learning
algorithm needs to be extended. The one-category reclassification method transforms
the multi-classification problem into multiple two-classification problems, where each
two-classification problem takes a certain class in the multi-classification problem as the
positive class in the two-class classification, and all the rest in the multi-classification
problem Class as the negative class in the two-classification problem, and then use the
two-class support vector machine to construct multiple division functions. If a certain
division function takes a positive value during classification, it means that the corre-
sponding two-class support vector machine judges the sample The point belongs to the
positive class of the classifier, that is, a certain class in the multi-classification problem.
If the division function uses a negative value, it means that the corresponding two-level
support vector machine determines whether the sample point belongs to the classifier,
that is, it does not belong to the class in the multi-class problem. The way to solve
the multi-classification problem by using the one-to-remainder method is shown in the
figure below:
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Fig. 4. Example of multi classification problem processing

In Fig. 4, the existence of rectangles, circles, and triangles represent three types of
sample points, while 11,12, and I3 respectively represent the three reticle curves obtained
by solving the two-class support vector machine. When classifying, just substitute the
feature vector of the sample point into the corresponding function of the three curves,
and then make a decision based on the function value.

2.5 Decision Tree Data Mining

After completing the data clustering and the establishment of the learning object
model, use it as a database. The database is set to D = {di, d>, ..., d,}, where
di =< dj, ...,dy >, the database contains the following attributes {A1, Az, ..., An},
and the point category set L = {Ly, ..., L,,}. For database D, the decision tree contains
the following properties. Each internal node corresponds to an attribute Ai, each arc is
used to judge the parent node, and the direction of decision-making is judged according
to the attribute value corresponding to the parent node. Each leaf node is a completely
divided Class, all the leaf nodes constitute all the classification of the sample data. The
tree starts with a single node representing the training sample. If the sample is in the
same type, the node becomes a leaf node and is labeled with this class. Otherwise, the
algorithm uses the entropy measure called information gain as the heuristic information,
and selects the attribute that can best classify the samples, which becomes the test or
decision attribute of the node. Create a branch for each known value of the test property
and divide the sample accordingly. The algorithm uses a similar method to recursively
form the sample decision tree on each partition. Once an attribute appears on a node, it
is not necessary to consider the attribute on the descendants of that node. On each node
of the tree, information gain measure is used to select test attributes, which is also called
attribute selection measure. By selecting the attribute with the highest information gain
as the test attribute of the current node, the amount of information needed to classify
the sample in the result division is minimized, thereby ensuring the simplest decision
tree generated. Suppose B is a collection of b data samples, and there are m category
attributes with different values, and m different classes C;(i = 1, ..... , m) are defined at
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the same time. If s; is the number of samples in class C;, then it is necessary to classify
a given sample The expected value is:

(51,52, .00 5m) = — »_ pilogy (pi) 6)

i=1

In (6), p; is the probability that any sample belongs to C;. the logarithm function of
pi = si/S,S = 81+ 52+ ... + 55, is based on 2, because the computer information is
encoded by binary code. Let A have v different discrete attribute values {a, a2, ...a,}.
The set S can be divided into v subsets {Si, $2, ...S,} by using attribute A, where S;
contains the data samples with a; value taken by attribute A in S set. If attribute A is
selected as test attribute, the current sample set is divided by attribute A. Let S;; be the
number of samples belonging to class C; in subset S;. The subset Di divided by A is
obtained by the following formula:

v
S1i + 825 + ..o+ Sj
E@)=-Y - ’s 1 (s, 524 es Smj) )

i=1
When the categories in the divided subsets are more unified, the direct value is
smaller. Finally, from the formulas (6) and (7), the attribute can be used as the information
gain value of test attribute A:

Gain(A) = 1(s1, 52, ..., Sm) — E(A) (8)

In the selection of attributes, the maximum information gain value is selected as the
test attribute. At the same time, data mining is guaranteed by decision tree.

3 Experimental Demonstration Analysis

In order to verify the feasibility of the proposed method. In this paper, the data mining
method in literature [2] and literature [10] is used for data mining of English online
learning platform of a university.

3.1 Learning Platform Environment

The English online learning platform of a different grade of different grades in the
experiment is the environment topology, Fig. 5 and the structure is as follows:

The operating system of the platform is Windows7, the IDE environment is MyE-
clipsel0, the web server is JDK1.7 + Tomcat7, the programming language is JAVA +
JSP, and the database is Oracle11g (Table 2). The hardware environment of the platform
is as follows:
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User 1

Web server

Fig. 5. Topology diagram of learning platform

User 3

Database
server

Table 2. Hardware environment of experimental platform

Equipment Model CPU Memory | Network bandwidth
Controller HP ProDesk 498 G2 | Intel(R)Core(TM) | 16 GB 100 Mbps
MT 174790
CPU@3.60GHz
Calculate node | HP ProDesk 498 G2 | Intel(R)Core(TM) | 16 GB 100 Mbps
MT 174790
CPU@3.60GHz
Client HP ProDesk 498 G2 | HP ProDesk 498 16 GB 100 Mbps
MT G2 MT

3.2 Experimental Data Situation

The data used in the experiment are the learning behavior data of the students in the above
platform, and the experimental parameters are set as follows: the difference threshold is
0.01. The minimum number of samples is 2. In the experiment, the samples are divided
into 10 samples, 9 of which are used as training set and the other as test set. The average
accuracy was obtained by three experiments (Table 3) The sample dataset information

is as follows:
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Table 3. Experimental data set information

Data set Data size Number of attributes Number of
categories

Zoo 101 17 7
Banding 138 29 2

Monk1 124 2
Monk2 169 6 2

Vote 300 16 2

Crx 490 15 2
Soybean 683 35 19
Anneal 898 38 6

Hypo 2514 29

Letter 20000 16 26

3.3 Experimental Results

The data mining history of the experimental data set is shown in the following table:

Table 4. Data set mining operation table

Data set | Time consumption (MS) Accuracy rate (%)
Method 1 Method 2 | Method 3 | Method 1 Method 2 | Method 3

Zoo 87 89 99 100 99.4 100
Banding 138 144 165 99.6 89.4 97.3
Monk1 98 102 133 99.8 89.8 96.8
Monk?2 96 118 145 97.5 834 88.5
Vote 111 127 156 95.4 80.2 87.5
CrX 145 162 178 94.3 79.4 84.4
Soybean 277 335 387 934 77.4 81.5
Anneal 343 368 388 97.5 92.1 94.5
Hypo 397 408 465 94.3 90.2 91.5
Letter 14531 15442 21813 92.1 88.4 90.1

In the above table, method one is the method used in this article, method two is the
method in literature [2], and method three is the method in literature [10]. It can be seen
from the above table that the data mining method designed in this paper takes less time
than the other two methods when mining the data set, and has a higher accuracy rate.
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In order to further prove the effectiveness of the method, an incremental operation is
performed on the data set, and the experimental results obtained are as follows:

Table 5. Data set incremental mining operation table

Data set | Incremental | Time consumption (MS) Accuracy rate (%)
scale Method 1 Method | Method |Method 1 | Method | Method
2 3 2 3

Zoo 25% 54 69 63 199.8 97.4 93.2
Banding |35% 77 79 85 945 90.2 89.5
Monkl | 30% 66 78 91 98.4 93.5 92.1
Monk2 | 40% 70 82 89 |94.6 91.2 90.2
Vote 35% 61 73 82 199.6 92.1 94.5
Crx 50% 94 115 143 942 93.5 91.1
Soybean |30% 94 221 154 924 91.6 88.5
Anneal | 20% 214 336 298 199.2 854 92.1
Hypo 30% 184 218 305 964 82.5 79.3
Letter 20% 5964 13541 13481 |96.4 90.1 88.2

The experiments in Table 4 and Table 5 prove that the data mining method of English
online learning behavior designed in this paper has higher accuracy and lower time-
consuming. The design method is feasible.

4 Conclusion

This paper uses machine learning technology to train data mining methods, reducing
the time-consuming and improving accuracy of data mining methods. However, there
are still shortcomings in the research. The amount of data for data mining is relatively
small. In the follow-up research, the selection of data sources should be expanded to
further prove the research conclusions.
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Abstract. Aiming at the lack of individualization of current course resources in
distance education, an intelligent recommendation model for distance education
courses based on facial expression recognition is designed. Extract data that can
represent the characteristics of the resource, such as title, subject, category, path,
source, author, date, keywords, description information, etc., and represent the
resource in the form of learning object metadata under the LOM specification.
Use Reload Edtior 2.5.5 to edit metadata and package course content. Through
the establishment of learning resource model, the structure of resources is more
obvious, which is convenient for resource sharing and searching. Using the mod-
eling method of requirement tree, the user requirement model is constructed based
on ontology. Based on facial expression recognition, the framework of Intelligent
Recommendation Model of distance education course is built, and the intelligent
recommendation model of distance education course is constructed. Through com-
parative experiments, it is verified that the recommendation accuracy of Intelligent
Recommendation Model Based on facial expression recognition is higher than the
other two recommendation models, and it has high practicability.

Keywords: Facial expression recognition - Distance education - Curriculum
intelligent recommendation model - Metadata

1 Introduction

With the advancement of information technology, the popularity of 4G/5G network,
wireless network and smart phone, people’s quality of life and work have undergone
tremendous changes. Through the network, people can use the distance education plat-
form to learn, download network resources and related learning courseware, so that it
is no longer limited to time or space, but also can carry out supplementary learning
of relevant knowledge, effectively improving the learning efficiency of students [1].
Students can understand, learn, interact, upload assignments and download teaching
materials through the online education platform; teachers can upload learning materials
and videos and answer questions online.Since 1998, my country has developed distance
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education. Up to now, it has experienced several stages including correspondence edu-
cation, electronic distance, multimedia and interactive network teaching methods. With
the continuous promotion of information technology, users in recent years The scale has
grown rapidly [2]. According to the “Statistical Report on China’s Internet Development
Status” released by CNNIC, by December 2018, the number of online education users
in my country had reached 201 million, an increase of 46.05 million from the previous
year; and the number of online education users The utilization rate reached 24.3%, an
increase of 4.2% compared to the previous year. At the same time, the number of online
education users using mobile phones reached 194 million, an increase of 75.26 million
compared to the previous year; and the utilization rate of mobile phone online educa-
tion users reached 23.8%, an increase of 8% compared to the previous year.However,
due to the online education platform only displays the offline related course content and
resources, to a certain extent, due to the space and time constraints of distance education,
the interaction between teachers and students is poor, and the learning efficiency is not
high; at the same time, all students are taught in the same mode, which fails to reflect the
personalization and is difficult to achieve To the purpose of online education to improve
learning efficiency. Therefore, this paper studies the intelligent recommendation model
of distance education courses, and proposes an intelligent recommendation model of
distance education courses based on facial expression recognition. Firstly, metadata
processing is carried out for distance education curriculum resources. Then, according
to the processing results, metadata is edited and curriculum resources are packaged.
According to different learning object levels, learning resource model is established to
obtain user needs. Based on the needs, intelligent recommendation model for distance
education curriculum is constructed, Complete the intelligent recommendation model
of distance education course based on facial expression recognition.

2 Design an Intelligent Recommendation Model for Distance
Education Courses Based on Facial Expression Recognition

2.1 Metadata of Curriculum Resources

Metadata refers to information used to describe elements, data sets, etc. Simply put,
it is the data describing the data. Due to too many types of educational resources in
the network, these resources must be collected after basic processing [3]. First, extract
the data that can represent the characteristics of the resource, such as title, subject,
category, path, source, author, date, keywords, description information, etc., and at the
same time represent the resource in the form of learning object metadata under the LOM
specification. After the collection of basic data elements based on LOM standard, it
is necessary to design a metadata model according to the design requirements of the
actual resources and the actual situation, complete the XML document under the syntax
requirements of XML schema, and then further create the user’s own metadata instance
[4]. Table 1 below is a reference table of metadata information in some LOM standards,
and Table 2 is a table of educational resource information that represents the basic
characteristics of resources in the process of collecting educational resources.
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Table 1. Metadata information table

Numbering | LOM metadata Explanation

1 General Some general information about the learning object

1.1 General. Title The name of the learning object

1.2 General. Keyword Keywords describing the subject of the learning
object

1.3 General.Catalogentry The label of the learning object (unique)

1.4 General. Language The main language used by the learning object

1.5 General. Description Description of the content of the learning object

2 Lifecycle The state of the learning object and the entities that
act on it

2.1 Lifecycle. Contribute Entities that contribute to the development of
learning objects

Metametadata Metadata itself

3.1 Metametadata.Contribute | Entities that contribute to the development of
metadata

3.2 Metametadata.Language | The language used to describe metadata

4 Technical Technical requirements and related characteristics of
learning objects

4.1 Technical. Format Data type of learning object

4.2 Technical. Size The size of digital learning objects

4.3 Technical. Location String used to indicate how to obtain the learning

object

Table 2. Educational resource information table

Serial number

Resources | Message name

Keyword | Keyword

1 Title Title

2 Theme Subject
3 Category Class

4 Path Path

5 Source Source
6 Author Author
7 Date Date

8

9

Description | Description
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2.2 Metadata Editing and Course Resource Packaging

Ituses reload editor2.5.5 to edit metadata and package course content. Itis a software that
integrates different digital teaching media to conform to SCORM format [5]. Among the
standards followed by reload editor, the content package supports IMS 1.1 and SCORM
1.2 standards.

The main function of Reload Editor 2.5.5 is to edit the attributes in the metadata,
while creating, inserting, editing and exporting course packages containing metadata for
our use.

Before using this software, you need to install javasetup 6u30, and then click reload-
editor.jar You can enter the interface. The specific operation methods of metadata editing
and course resource packaging are as follows: first, store the learning resources of the
course in a folder (note that the name of the folder where the learning resources are stored
cannot be Chinese), and the hierarchical structure of the resources in the file should be
clear.In the course content packaging, first import the target course resources into the
resources (Resources) panel of the software; secondly, add the organizational structure
of the course in the structure function (under Organizations) in the display (Manifest)
panel, and add the course resources to the course project ((Items), finally add metadata
or import metadata files, and package them [6].

In the use of the software, special attention should be paid to:

1. Chinese Directory needs to pay attention to the deletion of spaces.

2. The course structure should meet the needs of packaging design.

3. There are two ways to create a directory. One is to drag, the other is to right-click and
drag again.

4. The name of the hard disk where reload endtior is stored cannot be Chinese.

5. The name of the folder where learning resources are stored cannot be Chinese.

2.3 Establishment of Learning Resource Model

After metadata processing, educational resources will be divided according to different
levels of learning objects, and the description of metadata will be obtained and stored in
the education resource database, as shown in Fig. 1 [7]. There will be one to many, many
to one and one to one relationships between educational resources and learning objects at
different levels. According to the different learning needs and the design requirements of
educational resources, the detailed division of learning objects is determined. Therefore,
after metadata, we must establish the learning resource model to make the structure of
resources more obvious, which is convenient for sharing and searching resources, and
has an immeasurable effect on the optimization of online courses.

In the constructed learning resource model, the learning resources are described
based on the LOM specification. By importing the LOM metadata, the metadata in the
LOM standard is corresponding to the corresponding keywords, and then the important
keywords are extracted as modeling the conditions [8]. The expressions extracted from
key words are:

n
oy = anw (D)
i=1
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Fig. 1. Construction of educational resource model

Learning object level

Student model

Table 3. Keyword mapping table

Resource keyword
mapping

The mapping relationship between descriptions and keywords is shown in Table 3.

Numbering Key words LOM metadata For example
1 Author LifeCycle.Contribute.role Fang Min, Wang
Yaping
2 Keyword General. Keyword Operating system,
computer
3 Language General. Language Zh
4 Media format | Technical. Format PPT/TXT
5 Resource ID General.Entry 132
6 Resource path | Technical. Location E:\Computer OS\...
7 Educational Educational.Context Higher education
situation
8 User role Educational.IntendedEndUserRole Learner/resource
builder
9 Subject Classification. taxon Computer
classification
10 date LifeCycle.Contribute.data year 2011
11 Class hours Education. Typical Learning Time 50h
12 relationship Relation.kind. Value ISPartOf
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2.4 Building User Demand Model

Using the modeling method of demand tree, build user demand model based on ontol-
ogy. Mainly by using the conceptual relationship in the domain ontology theory to
conceptualize the user demand model, and to select the same-level relationship and the
relationship between the upper and lower levels in the model, which can form a tree-like
“demand tree” Structure of user demand model.

There are two main functional modules in the user demand model: establishment
and modification. Among them, there are two ways to establish the module: explicit and
implicit. Explicit is to collect students’ information, that is, students select the required
knowledge points by manual operation. Students can manually select the knowledge
point concepts they need and enter their information into the corresponding demand
tree. Therefore, when a student logs in to the model, the model will automatically check
whether the manual operation demand tree has been set up completely. If not, a new
demand tree with missing content needs to be created for the student immediately; if so,
it will Return directly to the demand tree that it has established.The other is to collect
data in a recessive way, that is, to excavate students’ behavior deeply and find out the
corresponding information. In the case of no impact on the behavior of students, through
this way, the model will automatically conduct in-depth mining of their behavior, find
out which knowledge points the student needs, and fill it into the student demand tree
[9].

The modification function module in the user demand model is mainly composed
of two components: demand update and automatic recommendation. The update func-
tion required by students also includes manual and automatic methods. The reason for
manual update is that there will inevitably be differences between the model recommen-
dation and the students’ rational choices. Therefore, in order to reduce this deviation, it
is necessary to manually modify the student’s demand tree, which includes the concept
of adding and deleting knowledge points, and The evaluation weight of knowledge point
needs is modified and deleted, or short-term learning needs are added. The automatic
update means that the model automatically updates the content by accessing the infor-
mation recently browsed by the students and filtering. The recommendation function in
the model is to recommend through the knowledge points in the student demand tree. If
the recommended information can be adopted by the students, it indicates that the rec-
ommendation provided by the model is more effective.If it is not adopted by students,
it shows that the result recommended by the model is not the best. At this time, it is
necessary to modify the demand tree to meet the needs of students for knowledge points
of the course.

The constructed user demand model is shown in Fig. 2.
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Fig. 2. Constructed user demand model

2.5 Constructing an Intelligent Recommendation Model of Distance Education
Courses

Based on facial expression recognition, the framework of Intelligent Recommendation
Model for distance education courses is constructed. Among them, the backstage man-
agement unit of the framework is developed by using spring boot server framework
and mybatis persistence layer framework. The front end uses HTMLS5 and JavaScript
language, adopts a set of general background management template system charisma,
which is based on facial expression recognition technology. It is convenient, simple and
has good compatibility, and uses postman to do interface test. In the aspect of database,
MySQL is chosen as the data-driven source. The interface test recommendation engine
algorithm module is written in Python and deployed independently, which can realize
offline calculation [10-12]. After the recommendation results calculated by the recom-
mendation engine are stored in the database, the recommendation model can be processed
again according to the configuration information, and finally provide calling services for
the master station in the form of an interface.

The intelligent recommendation model of distance education course can be divided
into user interest recommendation module, similar course recommendation module and
background management service module.

Among them, the main function of the user interest recommendation module is to
provide courses recommendation interface services in line with their interests for the
students in the main station such as the cadre network education and training platform.
The recommended list of each student in the model has been calculated by the recom-
mendation engine, so this interface only needs to query the corresponding data from the
corresponding data table through the passed student ID when it is called and return it to
the student. When the main station student logs in to the personal center, the browser



Intelligent Recommendation Model of Distance Education Courses 141

triggers a JS script to send an Ajax request to the user interest recommendation service
to obtain personalized recommendation results.

The specific processing flow of the system after receiving the Ajax request is as
follows:

Step 1: after receiving the Ajax request, go to the listbyuser method in the
recommendcontroller according to the request address.

Step 2: judge whether the student ID in the request parameter is empty in the listbyuser
method. If it is empty, an error code is returned. If not, the selectcoursebyuser method
of recommendcourseservice is called to obtain the recommended candidate set.

Step 3: after obtaining the list of recommended candidates, if there are recommended
courses specified by the system, such as compulsory courses, the two methods will be
fused, and finally the recommendation results will be returned to the students in JSON
format.

The main function of the similar course recommendation module is to recommend
courses similar to the course when the students browse the detailed information of a
course. If a student is looking for course resources of interest, there is a difference
between the course developed and the target course, and the course needs to be searched
again. In order to avoid this problem and improve the student experience, the recom-
mendation module is designed to provide similar recommendation services for existing
courses. All courses in the model have been calculated by the recommendation engine
and the results have been stored in the data table. Therefore, the interface service of this
module only needs to query the corresponding data from the corresponding data table
through the passed course ID when it is called and return it to the students..

When the students of the main station browse the detailed interface of the course,
the browser will send the Ajax request to this module to obtain the recommended list of
similar courses from JS script. The specific processing flow of the model after receiving
the Ajax request is as follows:

Step 1: after receiving the Ajax request, the system will go to the corresponding
processing function (listbycourse method in recommendcontroller) according to the
request address.

Step 2: judge whether the course ID in the request parameter is empty in the listby-
course method. If it is empty, an error code is returned. If not, the selectcoursebycourse
method of recommendcourseservice is called to obtain the recommended candidate set.

Step 3: after obtaining the recommended candidate list, filter the candidate set accord-
ing to the setting information, and finally return the recommendation result to the students
in JSON format.

The background management service module is the management platform of
the whole recommendation model, and its main functions include login, account
management, designated course setting, recommendation configuration and so on.
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3 Experimental Verification of Intelligent Recommendation
for Distance Education Courses

3.1 Experimental Design

The experimental environment configuration is shown in Table 4.

Table 4. Experimental environment configuration

Serial number | Configuration Data
1 Computer hardware configuration CPU: AMD Athlon (TM) II X4 640
Main frequency:3. O1 GHz
RAM:3. 25GB
operating system Microsoft Windows XP
3 Metadata editing and course content | Reload Editor 2.5.5
packaging
4 Low-level software Xamppl.7.7 Java
5 testing platform Joomla 1.7.3
6 Use templates schoolnerdfree-1. 0. 0
7 Use plugin Google Analytics

The experimental network topology is shown in Fig. 3.

Tept client Tegt client Test client

file server file server file server

Fig. 3. Experimental network topology
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Based on the experimental environment, the intelligent recommendation model of
distance education courses based on facial expression recognition is carried out. The
analysis data used in the experiment is mainly from Beijing 101 online school, which
has opened more than 90 courses with a wide coverage, and the number of online students
has reached more than 10000. The data obtained by using crawlers include all the basic
information of students, behavior retrieval browsing, collection information, and the
relevant information and knowledge point evaluation of each mathematical knowledge
point. Therefore, through the use of the network school data for research, will make the
recommendation results more accurate and more reliable.

In the experiment, 3563 pieces of student scoring data on the knowledge points
of middle school mathematics were extracted to build a data set, which contains 3316
students’ scores for 26 knowledge units of middle school mathematics, and each student’s
score for the knowledge unit must be 10. And above, the scoring value is set to all integers
from O to 100. In addition, the higher the students’ scores for knowledge points, the more
they are eager for knowledge points.

Use accuracy to evaluate the intelligent recommendation model of distance education
courses based on facial expression recognition. The average absolute deviation MAE
can effectively measure the deviation between the predicted score value and the actual
score value, calculate the deviation, and then measure the accuracy of the prediction.
The smaller the value of MAE, the better the recommended results.

In order to make the experimental results more comparative, the two original intelli-
gent recommendation models of distance education courses are taken as the comparison
models, including the intelligent recommendation model of distance education courses
based on collaborative filtering and time weighted algorithm. The MAE experimental
data of three intelligent recommendation models of distance education courses were
compared.

3.2 Analysis of Results

The MAE comparison experiment data of distance education course intelligent recom-
mendation model based on facial expression recognition and distance education course
intelligent recommendation model based on collaborative filtering and time weighted
algorithm are shown in Table 5.

According to the MAE comparison experimental data in Table 5, the average absolute
deviation of the distance education course intelligent recommendation model based
on facial expression recognition is smaller than that of the distance education course
intelligent recommendation model based on collaborative filtering and time-weighted
algorithm, that is, based on facial expression recognition The recommendation accuracy
of the intelligent recommendation model for distance education courses is higher than
that of the other two recommendation models.
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Table 5. MAE comparative experimental data

Nearest neighbor | Recommendation Recommendation Recommendation
student users model based on facial | model based on model based on time
expression recognition | collaborative filtering | weighted algorithm
Mae average

50 0.720 0.792 0.852

100 0.710 0.781 0.835

150 0.704 0.774 0.816

200 0.692 0.761 0.805

250 0.685 0.756 0.793

300 0.671 0.752 0.782

350 0.665 0.741 0.771

400 0.652 0.730 0.761

450 0.641 0.721 0.758

500 0.632 0.701 0.749

550 0.620 0.700 0.732

600 0.610 0.692 0.721

650 0.605 0.682 0.710

700 0.601 0.671 0.705

750 0.592 0.668 0.692

800 0.582 0.652 0.682

850 0.571 0.647 0.671

900 0.569 0.638 0.661

950 0.554 0.624 0.654

1000 0.541 0.617 0.641

4 Concluding Remarks

The current distance education platform should pay more attention to students’ devel-
opment and demand preference. Therefore, an intelligent recommendation model of
distance education course based on facial expression recognition is designed to obtain
metadata based distance education course resources, edit and package them, divide learn-
ing resources according to different learning object levels, and construct user demand
model, Realize intelligent recommendation of distance education courses.. The intel-
ligent recommendation model of distance education course based on facial expression
recognition improves the accuracy of recommendation, and can solve the problems of
various course recommendation, unclear purpose and noise data in many education
platforms. It can provide students with more scientific and reasonable knowledge.
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Online Teaching Method of Conductive
Characteristics of Graphene Materials Based
on Big Data Mining
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Abstract. In view of the low effectiveness of traditional online teaching method
based on principal component analysis and multilayer perceptron neural network,
an online teaching method based on big data mining is proposed. Firstly, the con-
ductive characteristics of graphene materials are extracted, and on this basis, the
big data mining technology is used to construct the charge accumulation teaching
model, and the online teaching of charge accumulation characteristics is com-
pleted through the teaching model. The experimental results show that the pro-
posed method can effectively complete the online teaching of graphene material
conductivity characteristics, and has high effectiveness.

Keywords: Big data mining - Graphene conductive materials - Conductive
characteristics - Online teaching

1 Introduction

With the rapid development of information technology, people increasingly rely on
computer technology to solve problems [1]. People’s ability to produce, collect, store, and
process information and data is constantly increasing. People’s current data operations
can no longer meet their needs. They hope to dig out valuable information from the
current large amount of data. The same is true for the education industry [2]. The current
online teaching database system can not meet this demand. On this basis, data mining
emerges as the times require. As a new information processing technology, the process
of extracting, transforming, analyzing and other modeling processing of a large number
of data in the database is its main feature [3]. At the same time, data mining in multiple
fields can extract the data that is very important for project decision-making. The essence
of data mining is to carry out algorithm operation from a large number of noisy, uncertain
and fuzzy real business data, and finally discover the data knowledge that has not been
recognized or can not be clearly recognized and has a certain practical meaning.

The form of data analysis results obtained by data mining is not conventional. The
form of results can be mathematical expressions with strong logic, or visual display
results that can be easily understood by ordinary users. The application fields of data
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mining are also very extensive, especially in the fields of market analysis, scientific
research, social research and so on. In the process of development, data mining has been
applied more and more in many fields, which also shows the importance of data mining
technology. The current popular clustering ensemble learning algorithm has defects,
that is, it can not give the appropriate processing scheme according to the different
characteristics of different data sets. The traditional ensemble learning algorithm has the
defect that it can not classify according to the characteristics of data. Traditional online
teaching methods, such as principal component analysis and multi-layer perceptron
neural network, are inefficient.

Aiming at the problems of these algorithms, a novel online teaching method based
on big data mining for conductive characteristics of graphene materials is proposed:

(1) The conductive characteristics of graphene materials are extracted, and the charge
accumulation teaching model is constructed by using big data mining technology.

(2) Based on the charge accumulation teaching model, the online teaching of charge
accumulation characteristics of graphene conductive materials was completed.

(3) Experimental verification.

2 Extraction of Conductive Characteristics of Graphene Materials

Traditional online teaching methods of conductive characteristics of graphene materials,
such as principal component analysis and multilayer perceptron neural network, are
inefficient and easy to fall into local optimal solution. The online teaching method
of conductive characteristics of graphene materials based on big data mining has better
teaching effect, has important theoretical and practical value, and has broad development
prospects.

The goal of conducting feature mining of graphene materials is to maximize the
distance between different classes and minimize the within class distance. The mining
process is divided into two stages: the first stage maximizes the distance between different
classes; the second stage minimizes the intra class distance while ensuring the low space
and time complexity of the algorithm

Sy = HpH,S,, = H,,H\S; = H,H/

H;, = A —me' € RT"

(D

In formula (1), Sj, is the inter class matrix, S,, is the intra class matrix, and S; is the
overall dispersion matrix. m is the global mean, d is the d-dimensional vector space; A
is the data matrix, and each a is a d-dimensional data space.

e = 1, ..., 1)’ S RnXl; e=(1, ..., 1)1 e R @)

In formula (2), n is the number of rows in the matrix, / is a column value, and 7 is a
constant.

Hy = | VN1 = m), .. Neme — m) | € R (3)
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In formula (3), N is the column of the matrix.
Hy, =A—|mef, ..., mee. | e RIxn 4)
The goal of this algorithm is to solve the following optimization problems:

G = arg max trace(G', S, G) )
G'G=1

The objective of optimization problem (5) is to maximize the distance between
classes. The solution of (5) can be obtained by solving the eigenvalues of Sj; or by
OR decomposition of the central matrix C. the specific calculation process is to make
C = OR, that is, to solve C by OR, where 0 € R"*¢ and each column is orthogonal.
If O € R"*¢ is an upper triangular matrix, then G = QV, V is an arbitrary orthogonal
matrix. Among them:

C=|m,my,..,m| (6)

In formula (6), C represents the center ID. By determining the center ID, the
conductive characteristics of graphene can be extracted.

3 Online Teaching Model of Conductive Characteristics Based
on Big Data Mining

According to the conductive characteristics of the graphene material extracted above, an
online teaching model is constructed. Data mining is a process of extracting potentially
useful information and knowledge from a large amount of, incomplete, noisy, fuzzy, and
random data that are hidden in it, people do not know in advance, but are potentially
useful [4, 5]. To define data mining from the perspective of the database, data mining
technology is the process of sorting and categorizing a large amount of data in the
database to create hidden valuable information. The overall process of data mining is
shown in Fig. 1.

The common data mining technology is fuzzy set method, that is to use fuzzy set
theory to carry out fuzzy evaluation, fuzzy decision-making, fuzzy pattern recognition
and fuzzy clustering analysis on practical problems [6]. The higher the complexity of
the system, the stronger the fuzziness. Generally, fuzzy set theory uses the degree of
membership to describe the fuzzy things and the other [7]. In the case of given sample
variables, it directly obtains the deprived index according to the membership function
defined for each variable, and uses the obtained value to reflect the relative degree of
individual deprivation, instead of using the values of upper and lower limits to determine
whether an individual meets the criteria [8]. Therefore, the method is not only completely
fuzzy, but also relative.

A set A on the domain of fuzzy set U makes elements in u not absolutely belong
to set A, that is to say, there are elements belonging to or not belonging to set A in
different degrees. This set A is called fuzzy set. The establishment method of fuzzy
membership function is fuzzy statistical method. The membership function is determined
by experimental statistical method [9, 10]. Suppose the universe U, u € U, how to



Online Teaching Method of Conductive Characteristics of Graphene Materials 149

information gathering

y

data Integration

data reduction
Data preprocessing
\ o

transformation

Data cleaning

Implementation of data
mining

4
Model assessment

A
knowledge
representation

Fig. 1. Overall process of data mining

determine the membership degree of u to set A is as follows: there are nThe electric
field strength experimental results, in which m times u € A, m/n is the membership
frequency of u to A. With the increase of n, the membership frequency will be stable,
and the number of this stability is the membership degree of u to A [11-13]. The flow
chart of fuzzy set induction is shown in Fig. 2.

The conductive characteristic is a time-varying process, and the change rate of the
characteristic decreases with time. The surface charge accumulation of insulator is a
dynamic process, which gradually reaches saturation state with the increase of pressur-
ization time. First of all, the effect of surface charge accumulation on insulator surface
is investigated when the effect of surface charge accumulation on insulator is investi-
gated. The main sources of surface charge are: insulator body conduction, gas side space
charge accumulation and insulator surface conduction. For a long time, on-line teaching
staff of conductive characteristics usually teach based on macroscopic insulator body
conductivity, gas conductivity and insulator surface conductivity. In fact, the accumula-
tion of space charge on the gas side is carried out through the micro mechanism of the
generation, recombination, migration and diffusion of space ions. The gas conductivity
is only the overall performance of the above micro mechanism. The micro mechanism
instead of the macro gas conductivity can recognize the conductive characteristics in
essence.



150 T. Wang et al.

Start

{

Fuzzy evaluation

v

Fuzzy decision

:

Fuzzy recognition

;

Fuzzy cluster
analysis

End

Fig. 2. Fuzzy set induction process

High voltage
electrode

Conductive
feature extraction

Online
teaching

Post insulator b

Grounding
electrode

Fig. 3. Online teaching model

In order to realize the online teaching of conductive characteristics of graphene
materials, the online teaching model of conductive characteristics was established. The
main effects of conductive particles on the surface charge of insulator are attached to
the surface of insulator and suspended near the insulator. For the conductive particles
attached to the insulator surface, the research shows that the conductive particles always
locate on the flashover path along the insulator surface. In order to realize the online
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teaching of conductive characteristics of graphene materials, the online teaching model
of conductive characteristics was established. The main effects of conductive particles
on the surface charge of insulator are attached to the surface of insulator and suspended
near the insulator. For the conductive particles attached to the insulator surface, the
research shows that the conductive particles always locate on the flashover path along
the insulator surface Fig. 3.

The online teaching model can effectively realize the online teaching of conductive
characteristics of graphene materials.

4 Experiment

4.1 Experimental Background

In order to verify the effectiveness of the proposed teaching methods, comparative ver-
ification is carried out. The experiment verified the accuracy and efficiency of charge
accumulation feature extraction of online teaching method based on big data mining. It
is carried out under the electric field intensity of +800 kV and —800 kV respectively.

4.2 Comparison of Feature Extraction Accuracy

(1) The electric field intensity is +800 kV.
At +800 kV, the experimental results of the proposed method and the actual graphene
materials are shown in Fig. 4.

The method of this paper
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Fig. 4. Figure of experimental results under +800 kV environment

Under the electric field intensity of +800 kV, the extraction accuracy of conductive
characteristics of graphene materials by the proposed method is basically consistent
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with the actual extraction value. Therefore, it fully shows that the proposed method can
extract the conductive characteristics of graphene materials with high accuracy.

(2) The electric field strength is —800 kV.

Similarly, when the applied voltage is —800 kV, the experimental diagram of the extrac-
tion results and actual values of graphene material conductivity characteristics of the
proposed method is shown in Fig. 5.

The method of this paper
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Fig. 5. Figure of experimental results under —800 kV environment

At-800kV electric field intensity, the proposed method can still obtain more accurate
results of graphene conductive feature extraction.

Under the two electric field intensities, the feature extraction accuracy of the proposed
method is consistent with the actual value, which fully demonstrates that the proposed
method has high feature extraction effectiveness.

4.3 Comparison of Teaching Efficiency

Based on the above contents, taking online teaching efficiency as the experimental com-
parison index, the traditional principal component analysis, multilayer perceptron neural
network feature extraction method and online teaching method based on big data min-
ing extraction method are compared and analyzed respectively. The results are shown in
Table 1.
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Table 1. Comparison results of teaching efficiency of three methods

Time/min Teaching efficiency /%
Principal component Multilayer perceptron Based on big data mining
analysis neural network

10 42 78 95

20 41 70 90

30 58 65 91

40 50 69 95

50 49 62 90

It can be seen from Table 1 that the online teaching efficiency of kernel principal
component analysis method is always lower than 60%, while that of multilayer percep-
tron neural network method is between 60% and 80%. Using the online teaching method
based on big data mining, the teaching efficiency is higher than 90%, which has higher
teaching efficiency.

5 Conclusion

In order to solve the problem of low teaching efficiency in traditional online teaching
method of graphene material conductive characteristics, an online teaching method based
on big data mining is proposed. The performance of the method is verified from both
theoretical and experimental aspects. The method has high extraction accuracy and
teaching efficiency in online teaching of conductive characteristics of graphene materials.
Therefore, the proposed online teaching method is highly effective.

Fund Projects. Teaching Quality and Teaching Reform Project of Guangdong Undergraduate
Colleges and Universities: Construction Project of Experiment Demonstration Center (2017002).
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Abstract. In order to maximize the practical teaching application value of
accounting informatization course, a distance teaching method of accounting
informatization course based on big data mining is proposed. This paper analyzes
the practical value of big data mining technology in accounting information teach-
ing from three angles of students’ learning autonomy, knowledge digestibility and
teaching quality. On this basis, the B/S architecture is established, and with the
help of. NET dynamic development technology, the identity of the accessed teach-
ing objects is authenticated, so as to realize the smooth application of the distance
teaching method of accounting informatization course based on big data min-
ing. The comparative experiment results show that compared with the traditional
teaching system, after applying the above-mentioned distance teaching method,
students can better accept the course of accounting informatization, understand
and comprehend its basic knowledge, and give full play to the teaching application
value of this practical course.

Keywords: Big data mining - Accounting informatization - Distance education -
Enthusiasm for learning - Digestibility - Teaching quality - B/S architecture -
Object identity

1 Introduction

Large data mining is a process of searching hidden information from a large amount of
data by algorithms. Big data mining is usually related to computer science, and achieves
this goal through statistics, online analysis and processing, information retrieval, machine
learning, expert systems (relying on past rules of thumb), and pattern recognition. Large
data mining is a hot topic in the field of artificial intelligence and database research. Data
mining is a nontrivial process that uncovers hidden, previously unknown and potentially
valuable information from a large amount of data in a database [1]. Data mining is a
decision support process, which is mainly based on artificial intelligence, machine learn-
ing, pattern recognition, statistics, database, visualization technology, etc., to analyze the
data of enterprises automatically, to make inductive reasoning, to mine out potential pat-
terns, to help decision-makers adjust their market strategies, to reduce risks and to make
correct decisions. The process of knowledge discovery consists of the following three
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stages: (1) data preparation; (2) data mining; (3) result expression and interpretation.
Data mining can interact with users or knowledge bases.

Accounting informationization is the combination of accounting and information
technology. It is a new requirement for financial information management in the infor-
mation society, and a necessary measure for enterprise accounting to comply with the
tide of informationization. It is the main channel for enterprise leaders to obtain infor-
mation under the network environment, which helps to enhance the competitiveness of
enterprises, solve the “island” phenomenon of accounting computerization, and improve
the decision-making ability of accounting management and the level of enterprise man-
agement. Looking at the development of accounting informationization in China over
the past 20 years, although the function of information system has been enhanced and
its application has become more and more popular, especially the large and medium-
sized enterprises have realized accounting informationization to some extent and applied
accounting software, but on the whole, China’s accounting informationization is still in
the process of development and there are many problems to be solved urgently. Infor-
mation technology, through the network system, make business processing highly auto-
mated, information sharing, can actively and real-time reporting of accounting informa-
tion. It is not only a change of information technology applied to accounting, but also a
new accounting thought adapted to the environment of modern information technology.
[2]. This point of view is also a deductive reasoning logic conclusion, that the goal of
accounting information is to establish a modern accounting information system, will
lead to a new accounting thinking. At the same time, it is pointed out that account-
ing informationization should restructure the traditional accounting mode, and that the
characteristics of accounting informationization are highly automatic, fully open, highly
shared and real-time reporting.

2 The Value of Big Data Mining in Accounting Informatization
Teaching

Firstly, it analyzes the value of big data mining in accounting informatization teaching,
cultivates students’ learning enthusiasm and autonomy, constructs the B/S architecture of
accounting informatization course, uses net dynamic development technology to verify
the identity of the object, uses accounting virtual reality teaching mode, and with the
support of big data mining technology, It realizes the smooth application of distance
teaching method of accounting information course.

2.1 Mobilize Students’ Enthusiasm and Autonomy in Learning

With the rapid development of information technology, words, pictures, sounds, videos,
animations and so on can be perfectly presented with the help of information tech-
nology, and are fused into a whole, bringing strong stimulation to users in terms of
vision and hearing. In the process of accounting teaching, the information technology
can show the abstract and boring words in books in a vivid, vivid and novel way, bring
strong stimulation to students’ senses, can arouse students’ enthusiasm and motivation
for learning, and the efficiency and effect of classroom learning have been improved
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obviously. Compared with traditional oral lectures by teachers, the use of multimedia
technology enriches the learning experience of students, not only audibly and visu-
ally satisfies them, but also conveys the learning content in a more diversified form to
students, with learning efficiency and learning quality exceeding expectations [3]. In
addition, the majority of teachers and students can log on to relevant learning websites,
campus libraries and other learning centers through the Internet, using the above rich
learning resources, self-learning. Students in the network learning, have more freedom
and autonomy, according to their own learning ability and learning level, choose their
own learning materials, in view of their own learning deficiencies to carry out purposeful
leak detection and compensation learning. Such personalized learning, not only suitable
for each student’s actual learning situation, students’ learning absorption rate is higher,
but also the students’ learning efficiency and learning effect is unexpected.

2.2 Improve Students’ Knowledge Digestibility and Absorption Rate

Informationized teaching is to use modern information technology to present the abstract
and difficult knowledge in various forms. Students can carry out personalized learning
according to their actual learning conditions and needs, and can deepen the understand-
ing and grasp of knowledge in repeated learning to meet the diversified learning needs.
For example, in the “Basic Accounting” teaching content, including the “accounting pro-
cedures” and “accounting methods” two important knowledge learning content. Using
the traditional teaching method, the teacher can only explain and impart the relevant
content of the textbook by oral teaching, which is not only boring, but also difficult for
the students to understand and use flexibly. In the modern information teaching envi-
ronment, multimedia technology will play a role, boring and difficult to understand the
abstract knowledge, in the form of pictures, animation, small video presented to stu-
dents, so that the original more complex knowledge points, can be explained to students
in a vivid form, not only to help students understand the knowledge, but also deepen the
memory of students, students’ learning ability and learning efficiency have been greatly
improved.

2.3 Improving the Teaching Quality of Accounting Informatization Course

Using Internet technology, teachers can surf the Internet to find some high-quality teach-
ing resources, advanced learning methods, and teach students to apply in practical teach-
ing, and strive to improve the quality of teaching. Teachers can go to the Internet to find
high-quality teaching courseware, students can go to the Internet to search for relevant
learning materials to make up for their lack of learning. In addition, the use of multi-
media technology saves a lot of time on the blackboard, increases the teaching time and
teacher-student interaction time, greatly improve the classroom teaching efficiency.
Generally speaking, in the school official network construction, the hardware con-
struction is less difficult, as long as a reasonable design and planning, organization, use
some construction funds, you can normal operation. In the construction of the school
education platform, the hardware construction is the key point, and the information points
of the website cover the whole campus, which needs to be equipped with proxy server,



158 Q. Wu

optical disk mirror and DNS, etc., and also includes some office equipment such as com-
puters and printers [5]. Make sure that every computer in the school can be connected
to the educational platform to prepare for distance learning.

In order to achieve the goal of multi-media teaching, it is necessary to construct
the teaching information resources of accounting education website and develop related
teaching software. Teachers’ teaching material base mainly involves electronic teaching
plan base, multimedia teaching courseware base, teaching video, etc. The emphasis of
building teachers’ teaching material base is multimedia teaching courseware. The mak-
ing of multimedia courseware needs the support of multimedia software. Teachers can
use multimedia software to make the accounting content into teaching courseware that
combines text, image, sound, video and other resources. The design and making of mul-
timedia teaching courseware needs many steps: First, the overall design of multimedia
teaching courseware. Teachers should strengthen the analysis and summary of account-
ing curriculum and teaching characteristics, and reasonably choose multimedia software
and courseware development. In the development of multimedia teaching courseware, it
is necessary to reasonably plan teaching strategies and teaching schemes to lay a foun-
dation for making multimedia teaching courseware. Second, the multimedia courseware
content planning [6]. According to the characteristics of accounting curriculum con-
tent planning multimedia courseware content, clear multimedia courseware structure
and courseware arrangement. Teachers can reasonably plan the multimedia courseware
content according to the teaching objectives, teaching requirements, the degree of knowl-
edge difficulty and teaching methods. Third, the preparation of multimedia courseware
script. The quality of multimedia teaching courseware script will directly affect the
effect of multimedia teaching courseware. Therefore, teachers should make sure that the
courseware script involves concrete teaching content, arranges the multimedia teaching
courseware reasonably according to time and teaching order. Teachers and software staff
should discuss how to write the multimedia courseware script.

3 Distance Teaching Method of Accounting Informatization Course

3.1 B/S Architecture

The most basic hierarchical model is a three-tier model, including presentation layer,
logic layer and data layer. The presentation layer is a message channel, the logic layer
should provide a real image, and the data layer provides the measurement of the real
system. The logic model of the application system also reflects such characteristics,
which includes a large level of display, data and application logic. Generally speaking,
the layers of typical information systems are data layer, data maintenance layer, data
semantic layer, link communication layer, application logic layer, presentation logic
layer and presentation layer from bottom to top [7]. This is a complete hierarchical
structure, and calls are generally not made between layers. This system reflects the
flexibility and stability of the hierarchical model. The architecture of the hierarchical
model is shown in Fig. 1.

There is no doubt that all the necessary data and all the forms of distance learning
are stored here. The data layer mainly uses the database to save and manage the data.
Relational database is suitable for storing structured data; XML file is a hierarchical
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Fig. 1. B/S Architecture of accounting informatization course

model of self-describing information; directory service is a kind of distributed storage
and management of information, which can provide higher query efficiencys; file system
is an operating system level data storage; registry is mainly used for software running on
Windows system, which provides special API access, or it can be regarded as a directory
service storage environment. In a word, the main problems of data storage layer are
where the data is stored, how to access it, operation efficiency, operation security, data
encryption and so on.

The data maintenance layer is based on the data layer. Its main function is to ensure
the correct access to data and maintain the correct state of data. A more common imple-
mentation is the use of database stored procedures and triggers. For an object database
system that holds persistent objects, the object properties process can do a similar job.
The semantic layer is a very important layer of information systems [8]. At this level,
the changes are numerous, constantly changing parts of the state; it is also a working
information system, constantly reflecting changes in the real system. Here the commu-
nication layer is responsible for providing communication services, that is, interfaces
between information systems and other systems. Because complex systems often support
distributed computing systems, it is necessary to encapsulate the functions of commu-
nication for information transfer and synchronization control between systems. At the
same time, this layer can be separated to facilitate the control and deployment of the
whole distributed system. In this layer can be added to the system monitoring, load
balancing and other functions. At the same time, a distributed message and event mech-
anism is often deployed in this layer, so that the transparent access to the functional
modules can be achieved for the upper modules.

The Application Logic layer is where the really active system functional modules
work. Here, the operating logic of true preservation is the primary focus of the system
analysis. At this level, each module is in a different state, collaborating by calling each
other, or by messages. The so-called presentation logic is mainly to manage the comple-
tion of the information presentation agreement. For example, what kind of information a
user can see in what state. The presentation logic layer holds the various constants defined
in the presentation interface, such as window size and style. In addition, this layer also
includes customization and modification of the presentation interface. The presentation
layer is mainly responsible for dealing with users, displaying system information, and
accepting orders from users. This is the part of interacting with the user and the part
of the information system that changes frequently. Specialized presentation layers are
primarily used to present and interact with the look and feel of the components.
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3.2 NET Dynamic Development Technology

ASP. NET is a unified Web development model that includes a variety of services nec-
essary to generate enterprise-class Web applications. ASP. NET is provided as part of
the. NET Framework. Code for ASP. NET applications can access classes in the. NET
Framework, code for applications written in Microsoft Visual, Basic, C#, JScript. NET,
and J# languages that are compatible with the common language runtime, and develop
ASP.NET applications that take advantage of the common language runtime, type safety,
inheritance, and more.

ASP. NET includes: Pages and Control Framework, ASP. NET Compiler, Security
Infrastructure, State Management Capabilities, Application Configuration, Health Mon-
itoring and Performance Capabilities, Debugging Support, XML Web Services Frame-
work, Extensible Hosting Environment and Application Lifecycle Management, Exten-
sible Designer Environments, and more. ASP. NET instructional web pages are com-
pletely object oriented. In ASP. NET Web pages, you can use properties, methods, and
events to handle HTML elements. The ASP. NET Page Framework provides a unified
model for responding to client-side events in code running on the server, eliminating
the need to consider the implementation details of client and server isolation inherent
in Web-based applications. The framework also automatically maintains the state of the
page and the controls on that page during the page processing life cycle.

Using ASP. NET pages and control frameworks, you can also encapsulate commonly
used UI functions into easy-to-use and reusable controls. Control can be written once
for many pages and integrated into an ASP. NET Web page. These controls are placed
in ASP. NET Web pages during rendering.

ASP. NET pages and control frameworks also provide features that allow you to
control the overall look and feel of your Web site through themes and skins. You can
define themes and skins first, and then apply them at the page or control level. In addition
to themes, you can define master pages so that the pages in your application have a
consistent layout. An Master Page defines the layout and standard behavior that you want
for all pages (or groups of pages) in your application. You can then create individual
content pages that contain the page specific content to display. When a user requests a
content page, these content pages are merged with the master page to produce output
that combines the layout of the master page with the content in the content page (Fig. 2).

Students’ online learning database mainly involves online electronic textbooks and
learning reference materials. Students’ online learning database can provide students
with learning materials other than teaching materials, which is of great significance to
improve students’ learning effect. With the gradual deepening of China’s accounting
reform, the original accounting teaching materials can no longer meet the requirements
of accounting personnel training, so it is necessary to publish the relevant information
and achievements of accounting reform in a timely manner on the accounting teaching
website. Students’ electronic homework system mainly involves interactive homework
support system, homework question bank and homework e-mail. Students can search for
learning materials according to their own learning situation and learning needs, which is
beneficial to improving students’ learning effect. The student electronic operation system
has the following functions: First, automatically generate test questions [9]. Students’
electronic homework system can automatically form and match test questions according
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to teachers’ setting requirements, teaching materials and teachers’ requirements for
homework difficulty. Students can automatically extract test questions from the question
bank and automatically form test papers. Second, electronic testing. Students can use
the student electronic operation system to answer test questions. Students’ electronic
operation system can automatically roll up according to the test time set by teachers.
When the test time set by the teacher is reached, students are not allowed to continue
answering questions. In the whole test process, if students encounter problems, the
students’ electronic operation system can help them. Third, automatic marking. After
the students’ electronic operation system is automatically rolled up, it can automatically
compare the standard answers with the students’ answers and score them automatically.
For some subjective topics, teachers can review and give feedback by mail, and for
topics with high student error rate, teachers can communicate with students through
communication platform.

With the gradual development of science and technology and the popularization
of computerized accounting, accountants need to use accounting software to complete
bookkeeping, accounting and reimbursement, and use accounting software to do a good
job of analyzing the whole financial process. Accounting information system has become
a system that accounting students must skillfully use. In order to improve the practical
ability of accounting majors, it is necessary to actively build accounting experimental
software system and experimental case database. At present, China has developed and
popularized a variety of commercialized accounting software, such as UFIDA finan-
cial and enterprise management software M8.x, UFIDA U8 series, etc. By combining
commercialized accounting software with accounting education websites, students can
download and install commercialized accounting software according to their own needs,
and simulate corresponding accounting cases according to the experimental cases pro-
vided by the experimental case database of accounting education websites. Students inde-
pendently complete accounting analysis, preparation of accounting statements, financial
treatment, salary calculation, fixed assets accounting, etc. After the experiment is com-
pleted, the experimental account data formed by students in the whole experiment will
be collected by the experimental operation database and evaluated by teachers. Students
can use the accounting experiment software system to review related knowledge in their
spare time, which can not only improve students’ understanding of the basic principles
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of accounting, accounting process and accounting affairs management knowledge, but
also improve students’ cognition of accounting methods and accounting data processing,
and improve the professional ability of accounting majors, thus laying a solid foundation
for future development.

3.3 Object Authentication

With the support of big data mining technology, the distance teaching mode of accounting
informatization course is mainly for teachers to present the teaching content to students
through the big screen through the accounting education platform, so as to achieve the
teaching purpose. Accounting demonstration teaching includes static demonstration and
dynamic demonstration. Static demonstration is easy to understand, that is, putting the
teaching content on the big screen. Dynamic demonstration is to show the key and
difficult teaching contents to students in a dynamic form with the help of computer
technology, which is more vivid and concrete. Dynamic and static demonstration meth-
ods can improve the teaching effect of accounting demonstration, and teachers should
choose demonstration methods reasonably according to the teaching situation.

This teaching mode is mainly in the information technology environment. The school
is equipped with a complete teaching system, through which students ask their own
questions in time, and teachers answer questions for students in time on the computer.
This communication mode between teachers and students breaks through the limitation
of time and space, which is beneficial to improve learning efficiency and learning effect.
Accounting virtual reality teaching mode refers to a kind of teaching mode which uses
computer software to simulate the practical problems in accounting work and solve these
problems [10, 11]. Under the indoctrination teaching mode, due to the high complexity
of some accounting problems and less teaching hours, accounting students can’t fully
understand these knowledge and solve accounting problems with knowledge in a short
time. In classroom teaching, teachers mostly explain the basic knowledge and principles
of accounting to students, but they do not explain how to use accounting knowledge to
solve practical problems.

Using accounting virtual reality teaching mode [12, 13], students can download
accounting related data and information in accounting teaching website, and complete
accounting experiments according to their own knowledge. In addition, students can also
use role-playing to give full play to their subjective initiative, so as to ensure that students
can correctly recognize the differences between classroom teaching and accounting
work while participating in the actual accounting work, thus achieving the purpose of
improving students’ analytical ability and problem-solving ability. This teaching mode
mainly uses the Internet and local area network to realize the long-distance transmission
of courses and achieve the goal of cross-regional teaching. Because the accounting
distance teaching mode has the characteristics of two-way, real-time and interactivity, and
the accounting professional teaching knowledge system is relatively stable and complete,
the distance teaching mode is suitable for accounting professional teaching. Let Dpax
represent Maximum interference authority of big data mining technology, &yax represent
the maximum teaching application value of accounting informatization course, and &py;n
represent the minimum teaching application value of accounting informatization course.
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Combining the above physical quantities, the object identity authentication conditions
of the course distance teaching method can be defined as:

I = Dmax f(SmaX - ";:min)2
2 nx (e2 —e?)

)]

In the above formula, e; represents the object identity mining processing authority at
the first teaching node, e, represents the object identity mining processing authority at
the n teaching node, and f represents the general application coefficient of accounting
informatization course. At this point, the calculation and processing of various phys-
ical coefficient indexes have been completed, and with the support of big data min-
ing technology, the smooth application of the distance teaching method of accounting
informatization course has been realized.

4 Analysis of Experimental Results

To verify the practical application value of the distance teaching method of accounting
informatization course based on big data mining, the following comparative experiments
are designed. In the course implementation environment shown in Fig. 3, the same
number of students are selected as the research objects of the experimental group and
the control group respectively, in which the hosts used by the experimental group are
equipped with the distance teaching method of accounting informatization course based
on big data mining, while the hosts used by the control group are equipped with the
traditional distance teaching system, and the specific changes of each experimental
index are recorded under the same experimental environment.

Fig. 3. Application environment of distance education course implementation

TTR index can reflect students’ actual acceptance of accounting informatization
course. The purpose is to construct the function of technical analysis and other technical
transaction rules in R. Its function is moving average Trend detection and intensity Shock
indicators Volatility indicators and Volume analysis, the advantages are (1) flexible;
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Support multiple temporal data formats; The index calculation methods are various
(2) The calculation speed is relatively fast (3) It can process high frequency data.In
general, the greater the TTR index, the higher the students’ acceptance of accounting
informatization course, and vice versa. The following table records the actual changes
of TTR index values of experimental group and control group.
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Fig. 4. TTR index numerical comparison figure

According to the analysis of Fig. 4, with the extension of the experimental time, the
TTR index in the experimental group keeps the numerical change trend of first rising and
then stabilizing, and the maximum numerical result in the whole experimental process
reaches 81.6%, which is 6.8% higher than the initial numerical value of 74.8%. The
TTR index in the control group began to show a continuous decline after a step-by-
step downward trend. The maximum value in the whole experimental process only
reached 55.1%, which was 26.5% lower than the maximum value in the experimental
group. To sum up, with the application of the distance teaching method of accounting
informatization course based on big data mining, the TTR index value has obviously
increased, which can promote students’ learning and acceptance level of accounting
informatization course from the practical point of view.

STR index represents students’ ability to understand and comprehend the basic
knowledge of accounting informatization course. In general, the greater the STR index,
the stronger the students’ ability to understand and comprehend the basic knowledge
of accounting informatization course, and the weaker the opposite. The following table
records the specific changes of STR index values in experimental group and control
group.

According to the analysis of Fig. 5, with the extension of the experimental time, the
STR index in the experimental group began to decline gradually after a stable state for a
period of time, and finally began to rise continuously, and the maximum numerical result
in the whole experimental process reached 80.4%. In the control group, the STR index
keeps a decreasing trend, but the decreasing range in the later stage of the experiment
is obviously higher than that in the early stage of the experiment. The maximum value
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Fig. 5. Comparison figure of STR index values

in the whole experiment process can only reach 63.2%, which is 17.2% lower than
the maximum value in the experimental group. To sum up, with the application of
the distance teaching method of accounting informatization course based on big data
mining, STR index also shows an obvious upward trend of numerical change, which
can greatly enhance students’ practical understanding and comprehension ability of the
basic knowledge of accounting informatization course.This is because the role of net
dynamic development technology in B/S architecture can mobilize students’ learning
enthusiasm and autonomy.

5 Conclusion

Compared with the traditional distance teaching system, the distance teaching method
of accounting informatization course based on big data mining combined with. This
paper establishes the B/S architecture of distance teaching method, uses net dynamic
development technology to authenticate the identity of the visited teaching objects, and
presents the teaching content to students with the support of big data mining technol-
ogy.NET dynamic development technology under the action of B/S architecture can not
only improve the actual teaching quality of accounting informatization course, but also
fully mobilize students’ learning enthusiasm and autonomy. From the practical point
of view, the improvement of TTR index and STR index can greatly enhance students’
practical understanding and comprehension ability of the basic knowledge of accounting
informatization course, and meet the application demand of maximizing the practical
teaching application value of accounting informatization course.
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Abstract. The past, the accuracy of information retrieval based on P2P technol-
ogy is low, which leads to poor students’ ability to master knowledge and stu-
dents’ performance is not high. In order to solve this problem, this paper designs
the University Ideological and political multimedia network teaching based on
MOOC. According to the MOOC based College Ideological and political multi-
media network teaching module, teaching resources are shared from the user end,
student learning information storage, online examination, user management and
function. The “3 + 2” mode is used for basic teaching, and the weighted aver-
age method is used to minimize the loss of resource allocation. The personalized
recommendation model is constructed, and the interference data are eliminated
by the collaborative filtering operator to complete the personalized recommenda-
tion. Under the support of network teaching mode. The experimental results show
that the teaching method has high retrieval accuracy, students’ ability to master
knowledge is firm, and students’ highest learning score reaches full score, which
has good teaching effect.

Keywords: MOOC - University ideology and politics - Multimedia technology -
Network teaching

1 Introduction

With the continuous updating of modern educational technology and educational con-
cept, multimedia assisted teaching with network as the core is more and more applied
to teaching work, which is the main development trend of Education Science [1]. As
a subject with strong ideas and advanced scientific concepts, ideological and political
course not only transfers important knowledge to students, but also plays an important
role in the process of students’ growth [2]. The application of multimedia technology in
the process of ideological and political education and the full use of modern information
technology are conducive to improving the effectiveness of ideological and political
education. In the conventional teaching, the information source is very limited, influ-
enced by the traditional teaching ideas, many teachers’ teaching methods are often a
blackboard, a piece of chalk, a book, which is difficult to stimulate students’ learning
enthusiasm [3]. The traditional teaching model with teachers as the center and students
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as the object, although it maintains the authority of teachers to a certain extent, cannot
reflect the status of students’ cognitive subjects. To a certain extent, the teaching effect
is too dependent on the teacher’s personal knowledge reserve and skill level, ignoring
the interaction between the two parties in the teaching activities, which has a certain
negative impact on the teaching efficiency. In the past, an ideological and political class-
room automatic assistance platform designed based on P2P technology was used to use
the entire network node calculations to fully tap the space resources that exist on the
network. Although this method has high resource utilization, the information retrieval
function is poor, resulting in dissatisfaction with platform auxiliary effects. In response
to this problem, design MOOC-based university ideological and political multimedia
network teaching system. Based on the user-end module, the student learning infor-
mation storage module, online test module and user management and function module
design based on MOOC-based university ideological and political multimedia network
teaching module, under the MOOC-based university ideological and political multi-
media network teaching module, realize university ideological and political teaching
Innovation of Models, complete the design of MOOC-based university ideological and
political multimedia network teaching system. The MOOC teaching mode breaks the
inherent teaching method, and it is popular among the teachers in the university.

2 Multi Media Network Teaching Module of University Ideological
and Political Education Based on MOOC

The introduction of multimedia technology has changed the traditional teaching mode
in college teaching practice. In the MOOC teaching mode, professional teachers can
use multimedia technology, combine scientific and technological elements, and use text,
pictures, video and other methods to conduct strict ideological and political knowledge
and logical thinking on students Lively explain [4]. Give full play to the functional effects
of hearing and vision, and change the interactive learning mode between subjects. MOOC
teaching mode based on multimedia technology provides a convenient and efficient
information exchange channel for collaborative learning. For example, through the cloud
service, you can share teaching resources everywhere, teachers can participate in the
entire process of students learning, thus improving students’ thinking ability and thinking
in class [5]. The design of College Ideological and political multimedia network teaching
module based on MOOC is shown in Fig. 1.

As shown in Fig. 1, the platform can be independent of network teaching resources,
effectively integrate scattered resources, and provide convenience for the acquisition
and full use of teaching resources. Cloud storage in a multimedia environment has
strong security storage capabilities. Teachers and students can save a lot of cloud storage
resources and provide users with stable and safe services. Using the network teaching
environment provided by multimedia technology, teachers can access public teaching
tools, use existing teaching resources, and teachers can teach online in real time, which
is convenient for students to learn [6].
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Fig. 1. University ideological and political multimedia network teaching module based on MOOC
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2.1 Client Module

The client of the MOOC-based multimedia network teaching module of university ide-
ology and politics is mainly students and teachers. In the classroom, the two parties
interact through the network, while the interaction outside the class is only the student
and the network. The user end module is shown as in Fig. 2.

The teacher stores all teaching content in the resource library according to the user-
side module shown in Fig. 2. In the classroom, the interaction between teachers and
students can supplement student knowledge at any time [7]. Students use personalized
data collection methods to add teacher-student interaction information on the basis of
the basic content of the basic courseware displayed by the teacher, which can be stored
in personalized notes after the students themselves supplement it [8].

2.2 Student Learning Information Storage Module

After students add relevant knowledge points, they are stored in personalized notes.
This process requires memory to store massive amounts of information. The memory can
store binary data under the MOOC-based university ideological and political multimedia
network teaching module, and form a storage function circuit with physical form in the
integrated circuit, such as a memory stick [9]. The memory installed in the computer can
be divided into memory and external memory according to its purpose. External memory
is usually a magnetic medium, which can store information for a long time. Memory is a
storage component on the motherboard that can be used to store the currently executing
program for temporary use. Store programs and data. The student learning information
storage module is shown in Fig. 3.
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The storage strategy management mode is composed of a large number of memory
cells, together with address decoding and read-write control circuit, forming a memory
chip. Memory chip, control chip and power module integrated circuit board form a
storage product, from the storage unit to the storage integrated circuit is to achieve
information storage.

2.3 Online Exam Module

The main function of the online examination module is that after students log into the
examination system, a group of test papers for each student are randomly generated. The
difficulty of each test paper is the same, and the difficulty is determined by the teacher.
After the end of the examination, the paper will be directly handed to the server. After
logging in the system, the teacher can operate the test paper, grade and enter the student’s
score [10—12]. Students can log in the background management to query personal test
results. Figure 4 shows the sequence diagram of the whole detection process.
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Fig. 4. Sequence diagram of online exam

2.4 User Management and Function Module

In the administrator management function module, its function is to submit the instruc-
tions issued by the system and manage the users. This part includes publishing the latest
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dynamic information on the website, assigning the system account number of teachers
and students, setting the top, deleting post permissions, etc.

User Management Module
The main function flow of the administrator is as follows:

Administrator space — access system — input user name and password — match
— system announcement user management, educational administration management,
forum management — exit system; administrator space — access system — input user
name and password — end of mismatch.

The user management module is used for current user consent management, which
can realize information modification and update. After logging in, the user management
object is transferred to the add user interface, and the user information is entered and
submitted to the user list, and the information is successfully returned.

After the administrator opens the new interface, input the user number, name and
address information. After confirmation, the administrator submits the saved user list
and displays the saved user list in the interface.

Functional Module

(1) Knowledge point system modelling tool
The arrangement of curriculum knowledge points plays a leading role in the course.
It integrates the network teaching system, sorts out teaching resources and guides
students to carry out personalized learning, so as to help teachers push resources and
complete students’ personalized correction. By setting course knowledge points,
teachers can use knowledge point system modeling tools to match and push cur-
riculum resources and related knowledge points in question database resources
according to students’ specific learning progress before class, so as to form a set of
resources closely connected with knowledge points, and realize knowledge points
filtering and reconstruction.

(2) Teacher terminal system
The teacher terminal system is applied to mobile terminals such as mainframes,
tablets and mobile phones to provide statistical analysis tools for classroom inter-
action. In the process of preparing MOOC videos, resources and materials, teachers
can select existing resources from the system “course resources” and push the tar-
gets that can be selected. The editing and processing of teaching resources requires
the use of knowledge point system modeling tools to accurately push teaching
resources. In the classroom, the student terminal system provides interactive tools
to meet the interaction between teachers and students in the classroom.

(3) MOOC classroom interactive system
In the design process of MOOC classroom interaction system, data analysis is
mainly in-depth interaction, timely analysis of classroom data, and the interac-
tive system functions are concentrated in the most commonly used functions in
classroom teaching, discarding fragmentary functions, so that the communication
between teachers and students is more convenient.
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3 A MOOC-Based Multimedia Network Teaching Mode
of University Ideology and Politics

The traditional teaching mode usually adopts the teaching method of teachers, but with
the continuous improvement of ideological and political level, the introduction of MOOC
university ideological and political basic courses, and according to my country’s univer-
sity teaching standards, the mode has become more detailed. Under the MOOC-based
university ideological and political multimedia network teaching module, the innova-
tion of university ideological and political teaching mode is realized, fully mobilizing
students’ enthusiasm for ideological and political learning, and improving students’
ideological and political quality and practical operation ability.

3.1 Basic Teaching Mode

For university ideological and political course education, MOOC teaching mode is
adopted, with the help of inter-school cooperation resources, the introduction of excellent
teaching methods from other schools, and the use of MOOC-based university ideolog-
ical and political multimedia network teaching modules to establish their own unique
courses, students can set free course selection passwords Enter the multimedia network
system for course learning. In MOOC courses, the introduction of learning and updating
resources, and corresponding teaching arrangements and course notifications according
to the actual situation of the school, to meet the individual needs of the university’s
ideological and political MOOC teaching mode.

In the practical application of College Ideological and political education, the “3 +
2” mode is adopted for ideological and political teaching. Among them, “3” is the three
key stages of teaching, which are before class, in class and after class; “2” is the two
key factors of teaching mode, which are online and offline respectively. In one semester,
the University Ideological and political multimedia network teaching process based on
MOOC is as follows (Fig. 5).

Through the courses based on the university’s MOOC platform, students can choose
real-name courses through the course selection password, and once the course selection
is successful, they can obtain all relevant course materials through online inspection. In
this teaching model, students need to improve their self-learning awareness and group
collaborative learning ability. For this reason, relevant teaching activities are arranged
during the pre-class, in-class, and after-class phases of learning, and they are successively
launched online and offline.

(1) Inthe pre class stage, teachers need to refine the content of the course, and analyze
the development trend of computer system. Different groups focus on discussing
the difficulties encountered by the group in carrying out tasks, and communicate
with other groups. The successful completion of each task includes two parts:
autonomous learning and collaborative learning. Therefore, students should actively
complete the online MOOC video learning task in the discussion area, students can
exchange their learning experience under the line to help them complete the task.



174 H. Jiang

Review after class

Into the curriculum . . .
Review online and review

Begin to learn

offline
Preview before
class ) Learn in class
Online learning, Offline learning
offline learning

MOOC classroom teaching model

Fig. 5. University ideological and political multimedia network teaching process based on MOOC

(2) The classroom stage is the core part of this stage. Based on the MOOC classroom
concept, students are the main speakers. Each group needs to select a group repre-
sentative to report on the learning results, and other group members can supplement
after the report. Teachers can help students when they are unable to answer the ques-
tions. According to the reports of each group, teachers propose central discussion
topics, guide students to engage in active discussions, engage in thinking collisions,
and consolidate learning. The teacher summarizes the class and completes offline
learning.

(3) The after-school stage is to evaluate the entire teaching process, using staged evalua-
tion and summative evaluation to test students’ learning effects. Staged evaluation is
done through online discussion and offline homework; summative evaluation needs
to use staged testing methods to test students to help students check for knowledge

gaps.

3.2 Personalized Recommendation Teaching Mode

The mobile multimedia aided teaching platform of University Ideological and political
course is a mobile learning system based on client. The website provides a large num-
ber of learning materials and supports users to share learning materials. For massive
database, users can learn through the mobile teaching assistant client through teacher
recommendation, and the platform can also recommend learning materials according to
their own recommendation methods. Recommendation based on chart model is also an
important method. The algorithm of chart model is to establish different two-dimensional
relationship models for different users and projects. If the user selects the course, the
binary file of user and course will be formed.
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Assuming that A, B, C, D - - - is the user and a, b, ¢, d - - - is the resource of Ide-
ological and political class, the bipartite graph and resource allocation process are
constructed.

Assuming that there are U users and G courses, if a single user chooses a course, then
there is a relational edge in the graph model recommendation. If other users also select
the item, then the value is assigned 1, otherwise it is 0. The algorithm recommendation
process mainly has two steps, namely:

Step 1: According to the current user preferences, select the ideological and political
classroom resources that users like;

Step 2: select courses according to the target users, obtain the resource values,
and then assign the user preferred resources to the associated objects according to the
selection relationship.

Assuming that there are i tasks and j resources are shared, the final implementation
of the resource allocation is in a non-negative i * j matrix, which is:

0) ¢=1 (1)
j=1

In formula (1), ¢; represents resources, and the cloud service evaluation index of
information interaction process is as follows:

RY =" igm )

In formula (2), g;, represents the evaluation index. When there are multiple tasks with
a negative global utility loss value, in order to make the goal fair, the weighted average
method is used to minimize the resource allocation loss. The autonomous auxiliary
platform built with multimedia technology can help teachers teach better and students
learn better, build communication channels between teachers and students, and improve
teaching efficiency.

According to the above analysis, the cloud service evaluation index of information
interaction process has heterogeneous influence on potential factors. Testing the feedback
results obtained is an important step to verify the quality of information exchange. Tak-
ing accuracy as the standard to measure the accuracy of personalized recommendation
results, the personalized recommendation model is constructed as follows:

_ lmg N T|

||

x 100% 3)

In formula (3): m, represents user recommendation results; 7 represents a set of courses
that users have rated high. In the process of accurate measurement, the higher the score
and the higher the correlation, the more accurate the personalized recommendation will
be, thereby completing the personalized recommendation of the teaching mode.
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Due to the existence of interference data in the personalized recommendation process,
it is necessary to eliminate the interference data with the help of collaborative filtering
operator.

Vo exp(kiz)
X exp(dy)

z=C(i)

4)

In formula (4), A;, represents the collaborative filtering operator. Formula (4) can be used
to obtain the collaborative filtering operator after the interference data is eliminated, and
then substituting the operator into formula (5) to accurately describe the heterogeneous
impact of the interaction between different users on potential factors.

Qi=plo-{ > hiuf+s Q)

z=c(i)

In formula (5), u is the activation function; s is the deviation; u;; vector is the preference
feature between the user and the course; w is the preference parameter.

By constructing a preprocessing data set consisting of a bag of words data set, the
set contains a bag of words data set and corresponding things data set, and according to
collaborative filtering, all interest patterns are added to the interest pattern set to complete
the elimination of interference data.

3.3 Assessment Mode

In order to ensure that students can complete online and offline learning in a timely
manner, facing the investigation characteristics under the mixed teaching mode, from the
perspective of stimulating MOOC, the traditional assessment mode is changed to make
students pay more attention to the learning process and improve their active participation.
The specific assessment mode is as follows:

(1) Before the next discussion, teachers need to publicize the offline discussion mech-
anism of computer thinking to students, and feedback student performance to indi-
viduals in real time, which is convenient for motivating and warning students’
learning attitude.

(2) When conducting on-site discussions, save the entire video recording so that teach-
ers and students can review after class, consolidate knowledge, and ensure the
fairness and openness of the assessment.

Students’ final scores are composed of online and offline parts, as shown in Table 1.
Through the data provided by the course platform, online activities such as watching
videos, completing online assignments, and conducting online discussions can be carried
out online; offline scores mainly depend on students’ reports and final scores.
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Table 1. Performance assessment
Basic score/100
Part one | Basic capabilities 45%
check work | Video Homework | Mid term
attendance | viewing performance | results 60%
50% 20% 30%
Part two | Network thinking ability 55%
Online performance 50% Offline performance 50%
MOOC Online Results of | Discussion | Participation | Final
video performance | online results 30% | achievements | assessment
viewing 30% discussion 30% 40%
50% 20%

4 Experiment

In order to verify the effectiveness of MOOC based College Ideological and political
multimedia network teaching, experimental tests are needed.
4.1 Test Content Settings

A black box test was done. In the course of MOOC-based university ideological and
political multimedia network teaching, the content of the black box test is shown in
Table 2.

Table 2. Black box test content

Serial number | Test content

Ideological and Political Course Information Retrieval

Export student information

Student information mastery

AW o=

Student’s result

4.2 Ideological and Political Course Information Retrieval Test

Two teaching modes are used to test the information retrieval situation of ideological
and political courses, and the comparison results are shown in Fig. 6.

It can be seen from Fig. 6 that as the number of people retrieved using P2P-based
technology increases, the accuracy of retrieval also decreases. When the number of
retrieved people is 70, the retrieval accuracy reaches a minimum of 50%; the use of
multimedia-based technology increases with the number of retrieved people. The search
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Fig. 6. Comparative analysis of information retrieval accuracy of Ideological and political courses
of two teaching methods

accuracy has also changed. When the number of searchers is 70, the search accuracy is at
least 88%. It can be seen that the accuracy of information retrieval using this technology

is high.
4.3 Test Students’ Ability to Master Knowledge

The P2P-based technology teaching method and the certification-based MOOC teaching
method were used to compare and analyze the students’ knowledge mastery ability. The
test results are shown in Table 3.

Table 3. Comparison results of two teaching methods on students’ knowledge mastery ability

Project Teaching method Based on MOOC
based on P2P teaching method
technology

Teaching schedule or Interaction between Mastering ability Mastering ability

not teachers and students 1% 1%

No Yes 41 81

Yes No 32 79

Yes Yes 60 85

No No 25 75

It can be seen from Table 3 that in the absence of teaching time arrangement, there is
a 40% difference in students’ ability to master knowledge; in the absence of interaction
between teachers and students, the difference is 47%:; in the case of both, the difference
is 25%; in the absence of both, the difference is 50%. It can be seen that the improvement
of teachers’ teaching methods based on MOOC teaching method can improve students’
ability to master knowledge.
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4.4 Student Achievement Test

With a full score of 100, the P2P technology-based teaching method and the MOOC-
based teaching method were used to compare and analyze student performance. The test
results are shown in Table 4.

Table 4. Comparative analysis of the results of the two teaching methods on student performance
testing

Number of students/person | Teaching method based on P2P | Based on MOOC teaching
technology method
2 130 min 200 min
4 342 min 398 min
6 628 min 695 min
8 735 min 795 min
10 943 min 996 min
12 1158 min 1196 min

It can be seen from Table 4 that students using P2P-based teaching methods have
lower scores, while those using MOOC-based teaching methods have higher scores,
close to full marks.

Through the above analysis results, the use of a MOOC teaching method network
teaching system has a large academic performance of students, and the teaching effect
is better.

5 Concluding Remarks

MOOC is a new teaching method which is popular all over the world. It has a great
impact on the teaching of information technology in our country. Therefore, this paper
proposes a multimedia network teaching based on MOOC in university ideological and
political teaching. We should continue to promote the integration of teaching resources,
improve the teaching quality and the use efficiency of network information, so as to
expand the teaching benefit area.

Although the teaching method has basically achieved the needs of functional objec-
tives, it is still in the preliminary research stage, and its application in real teaching
is not mature, so it needs many improvements. In order to obtain more detailed data
information, it is necessary to improve the multimedia network teaching mode.

(1) Strengthen course modules and interactive functions
The mobile teaching auxiliary platform is an important platform for college ide-
ological and political teachers to integrate excellent teaching resources, and the
function of webcasting courses should be actively expanded. At the same time,
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mobile phone-assisted teaching systems should adopt open participation and inter-
active communication methods to further highlight the characteristics and thinking
of ideological and political theory courses in the information age.

Realize continuous operation of the platform

The normal use of the mobile teaching auxiliary system for ideological and political
courses requires the normal operation of the client system. However, customer
maintenance usually requires a powerful technical maintenance team, lacks research
and writing process, and more power needs to be integrated to achieve continuous
platform operations.
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Abstract. High efficiency teaching method of traditional physiology basic course,
and students’ interest in learning gray relevance, and online teaching resources
utilization rate is low. Therefore, an efficient teaching method for physiological
foundation course of online and offline integration is proposed. In this paper, the
basic principles of high efficiency teaching evaluation and index system are set
up, the factors of teaching efficiency index are extracted, the weight set of index
is calculated, the teaching effect of high efficiency is evaluated, and the teaching
method with high comprehensive evaluation result is selected to carry out course
teaching. Compared with the traditional methods, the results show that the design
method can improve the grey relational degree with students’ interest in learning,
and the utilization rate of online teaching resources.

Keywords: Online and offline fusion - Physiology foundation - High efficiency
teaching - Teaching evaluation

1 Introduction

In the era of knowledge-based economy, digital technology has gradually penetrated
into every stage of education, especially in the traditional teaching mode. Therefore, the
high-efficiency teaching mode of online and offline integration emerges at the historic
moment, and promotes the generation and development of students’ wisdom. A series of
new changes have taken place in the teaching reform. The Ten-Year Development Plan
for Education Informatization (2011-2020) points out that it is necessary to promote
the integration of information technology and teaching in the reform of basic education,
and explore and establish a new mode of high-efficiency teaching centered on learners.
In this era of education informatization, the traditional teaching mode with knowledge
teaching as the core can not meet the needs of the current teaching reform, and the
traditional teaching mode needs to be changed, while the high-efficiency teaching with
online and offline integration can promote the deep integration of information technology
and classroom teaching, and provide a new idea for the cultivation of intelligent talents.

The study of teaching methods mainly centers on nine themes: teaching evalua-
tion indicators, teaching evaluation methods, teaching mode reform, teaching evaluation
system, student evaluation, significance of teaching evaluation, curriculum evaluation,
teacher evaluation, teaching process and elements. Efficient teaching methods include
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the cultural values based on the knowledge-based and competency-based concepts, and
can promote students’ development in an all-round way. Teaching evaluation mainly
shows its own value from students, teachers and teaching activities of both sides, and
equates teaching evaluation with student evaluation. It holds that teaching evaluation is
the study and development of students’ knowledge, skills, emotions, values and other
aspects in teaching, and student evaluation is the collection, processing and analysis of
students’ information and data in a comprehensive and scientific manner, while making
value judgments and factual judgments on students’ development and changes [1]. Some
scholars put forward the online and offline hybrid instructional design method based on
Rasch model, evaluated 32 online and offline hybrid instructional design schemes of
X University through self-made quality evaluation tools, analyzed data by using Rasch
model, and found the difficulties in five aspects of current hybrid instructional design:
goal design, evaluation design, content design, method design and resource design. On
this basis, it was proposed that hybrid instructional design should have reverse thinking.
It runs through the whole process and builds a support for learning. Some scholars put
forward a mixed online and offline teaching mode based on deep learning strategy, and
studied the design and practice of deep learning mode based on online evaluation sys-
tem, mainly including the organization of classroom teaching under the mixed online and
offline teaching mode, the design of test question bank and the realization of online eval-
uation teaching platform. On the basis of the above theories, this paper puts forward an
efficient teaching method of online and offline integration for physiology basic courses.
By setting up multi-level evaluation index, using fuzzy judgment matrix to calculate the
weight value of the index, and checking the consistency of the matrix, the evaluation of
curriculum teaching is realized.

2 Design of Efficient Teaching Method for Physiological Basic
Course of Online and Offline Integration

2.1 Sorting Out the Efficient Teaching Process of Basic Physiology Course

In order to sort out the efficient teaching process of the basic physiology courses, in the
preparation stage before class, teachers need to analyze and define the teaching three-
dimensional objectives according to the teaching syllabus, and before the teaching mode
of online and offline integration, teachers need to carry out clear analysis of teaching
objectives, such as what contents need to be taught in an exploratory teaching mode, what
contents need to be taught directly, establish clear teaching objectives, and optimize the
teaching process so as to achieve the best teaching effect. During the teaching process,
students can complete the internalization and acquisition of pre-class knowledge by
watching the teaching video released by teachers, and how to collect and edit better
teaching video is the focus of the basic physiology courses, and the editing of the video
shall be completed according to the students’ personality, needs and teaching objectives.
The good video can be edited and released by teachers through the school website, QQ
group sharing, DVD recording and other tools for students to study [2]. At the stage
of internalization of students’ knowledge, students can, according to their own actual
learning situation, learn independently through the videos released by teachers before
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class, which can avoid the waste of classroom time to a certain extent. Students can take
notes where they do not understand in the process of watching videos, so as to master
the pace of their own learning. After the end, students can, according to their own notes,
sort out and internalize the knowledge, draw the framework of the knowledge points in
online teaching, and list the contents that have not been mastered yet, so as to facilitate
the exchanges and questions in class. After students have watched the videos, they
need to complete the targeted classroom exercises arranged by teachers. Teachers need
to complete reasonable pre-class tests according to the difficulty of online videos and
teaching objectives, guide students to complete the integration of new and old knowledge,
and more in-depth understanding of basic knowledge of physiology. In addition, teachers
need to understand the doubts encountered in the students’ pre-class learning process
through QQ, blog, teaching platform and other tools, and fully prepare for the solution
of puzzles in class at any time. Thus, the efficient teaching process of physiology basic
course has been sorted out.

2.2 Basic Principles of Constructing Efficient Teaching Evaluation

Objective to evaluate the efficient teaching methods of physiology basic course and
construct the basic principles of evaluation. In order to change the fixed and absolute
shortcomings of the previous standards, the basic principle is to be able to reasonably
evaluate the majority of students, but also to reflect the development trend and level
of different individuals. Therefore, the teaching evaluation should start from a broader
perspective and follow the following principles: effectiveness principle: in the classroom
teaching of basic physiology course Students are a group with different personalities
and different ability levels, and they have different degrees of learning video materials
and knowledge before class. Therefore, in the classroom teaching of basic physiology
course, we can not use the only standard to evaluate, we need to reflect the actual
situation of each student and pay attention to the learning situation of each student, so
as to make the students more efficient Teaching, to carry out to every student, teaching
methods need to be diversified, by stimulating students’ interest in learning, to promote
their autonomous learning, so that students at different levels can be promoted and
developed; the principle of diversity: in the information environment, constantly break
through the inherent thinking, realize the diversity of training purpose and content, not
only pay attention to basic knowledge We should pay more attention to the education
of personality, emotion, values and so on. In the process of formulating the teaching
content, we need to consider the cultivation of students’ comprehensive quality, and
diversified evaluation is the necessary requirement at present. The feasibility principle:
to formulate an evaluation system that can comprehensively evaluate students, each index
should be comprehensible by students, convenient for teachers to implement, and need
to be systematic In order to play the role of the evaluation system, we should consider the
students’ acceptance ability and the existing knowledge level. The principle of grading
system: the traditional hundred point evaluation system not only increases the students’
learning pressure and causes polarization, but also restricts the teachers’ play, This kind
of assessment method also needs to pay attention to students, such as the mastery of
knowledge and skills, emotional values and other aspects, and pay attention to the usual
learning performance, and finally make a comprehensive evaluation of students; pay
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attention to the process principle: follow the learning situation and results of students in
the learning process Tracking observation, starting from the accurate and comprehensive
detailed evaluation index, focuses on the learning process, the performance of students’
group exploration, as well as self-evaluation and mutual evaluation [3]. So far, we have
completed the construction of the basic principles of efficient teaching evaluation of
basic physiology course.

2.3 Construction of Efficient Teaching Evaluation Index System

Confirms the high efficiency teaching appraisal target construction mentality, extracts
the high efficiency teaching appraisal target. First of all, the construction principle of
the index system is determined: the principle of overall integrity and objectivity [4,
5]: the evaluation index should include the performance of teachers and students in
teaching activities in detail, and at the same time, it should be able to systematically
reflect the individual and overall evaluation results. The principle of objectivity is to
use the index to make an objective evaluation of the specific situation of teachers and
students in the teaching process [6]. That is, indicators can fully reflect the accurate
development of the whole, the upper indicators as an important part should form a
sufficient and necessary relationship, while the lower indicators should achieve the goals
and requirements required by the upper indicators; the directional principle: the goal of
high-efficiency teaching should be more detailed, so that the teaching of basic physiology
can be more specific and purposeful, the principle of operability: as an objective basis
for the behavior and concretization of the evaluation object, it should have the conditions
of easy operation and wide range of application. It should reflect its operability, be easy
to understand, and play a guiding role in reality, The evaluation results should also be
clearly observed and understood; the principle of mutual independence of indicators at
the same level: there should be no dependency relationship between indicators at the
same level, each indicator should be isolated, there should be no index structure that
can produce chain effect, this indicator can not be used as the cause or result of another
indicator, there should be no inclusion relationship, there should be no dependency, In
order to ensure the independence of an index, we should pay attention to the relationship
of cross and equality [7].

On the basis of the above principles, consult the files of efficient teaching of basic
physiology courses, and in the databases of Wanfang, CBM, CNKI, Pubmed, etc., take
basic physiology courses, efficient teaching, online and offline integration as key words,
look up the relevant literature on factors affecting teaching efficiency, delete records of
incomplete or repeated information, retain the literature information data of complete
titles and abstracts, and select the indicators with high frequency [8]. The process is
shown in Fig. 1:
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Teaching information data of
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Factors influencing teaching efficiency
of basic physiology course

Fig. 1. Extraction process of teaching efficiency index factors

To preprocess the historical data related to the efficient teaching of basic physiology
course, set the sample data as 1, then the sample average value of the original data is 2

= %Zn (1)
i=1

The residual error calculation formula of original data u; is as follows:

~I

u =1t —t (2)

According to Bessel formula, the root mean square deviation of the data is obtained

as follows
y = /Zu}/n—l 3)

Calculate the difference between sample data ; and 7. When the difference is greater
than y, the information data will be eliminated, otherwise it will be retained [9, 10].
To judge the extracted data, select the data that can deal with a large amount of data,
different data structures, multi-dimensional data, and multi-level data as the evaluation
index of efficient teaching of basic physiology course. So far, the construction of efficient
teaching evaluation index system has been completed.
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2.4 Calculate the Weight of High Efficiency Teaching Evaluation Index

Quantitative Processing of High Efficiency Teaching Evaluation Index
Standardized processing of high efficiency teaching evaluation index, calculate the index
weight [11]. The extracted high efficiency teaching evaluation indexes are as follows

(Table 1):

Table 1. Evaluation index of high efficiency teaching

First level indicators

Secondary indicators

Third level indicators

Teaching design of basic
physiology course

Teaching materials

The materials of the courseware
conform to the syllabus, the length
of time is suitable, and the teaching
content is highlighted;

Content of courses

Teaching objectives are clear; key
knowledge points should be
grasped for teaching; development
and integration of teaching
resources should be emphasized

Teaching process of basic
physiology course

Teacher behavior

Clear teaching ideas; accurate
teaching language; encourage
students to learn independently;
cultivate students’ understanding
ability; teach students in
accordance with their aptitude;
accurate teaching language

Teaching method

The combination of teaching and
training; avoid rigid teaching
methods, with flexibility

Student activities

Changeable characteristics;
on-the-spot training; appropriate
use of information means

Teaching effect of basic
physiology course

Affective education

Students actively participate in
teaching activities, complete
individual learning independently,
and actively share what they have
learned

Teaching and education

Good classroom atmosphere; pay
close attention to students’
interests; achieve teaching
objectives

Teaching personality

The classroom atmosphere is active,
and the teaching knowledge has an
appropriate amount of information




An Efficient Teaching Method for Physiological Basic Course 187

The first level index is regarded as the target layer, the second level index as the
criterion layer, and the third level index as the sub standard layer. Then the fuzzy judgment
matrix is constructed to transform the index from qualitative evaluation to quantitative
evaluation.

Get the Weight Set of High Efficiency Teaching Evaluation Index

Through the hierarchical structure and judgment matrix, the weight set of high efficiency
teaching evaluation index is obtained [12]. Set the weight coefficient of judgment matrix
to 0.5, and the scale of judgment matrix is shown in Table 2.

Table 2. Meaning of judgment matrix scale

Scale Meaning Scale Meaning
0.1 Both indicators are equally important | 0.2 One indicator is slightly more
important than the other
0.3 One index is more important than the 0.4 One indicator is far more
other important than the other
0.5 One indicator is more important than 0.6+ Inverse comparison of two
the other indicators

When the scale is reciprocal, it indicates the importance comparison of the opposite
two indicators [13, 14]. If the evaluation indexes are compared by the scale shown in the
table above, the calculation formula of the judgment matrix of the indexes at each level
is as follows:

ail -+ aim
A= ... ... ... 4)
dml **° dmm
Where m is the order of judgment matrix A, and (ajq, - , amm) is the element of

judgment matrix A, which indicates the importance of one index relative to another
index in the same layer. Calculate the product By of elements in each row of matrix A,
and the formula is as follows:

By =T Ay, j=1,---,m) o)

I is any index in the index set, j is the number of columns of the judgment matrix A [15,
16]. Calculate the square root of By and normalize the vector to get the weight coefficient
wy of each index:
VI = e (6)
2= VB
In order to ensure the accuracy of importance judgment, the consistency of A is checked.
The maximum eigenvalue ¢ of the judgment matrix is calculated

1 «m Aw!
== - 9
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T is matrix transpose [17]. Then the calculation formula of metric compatibility C is as
follows:

C = p—m (8)

m-—1

According to Thomas’ statistical analysis, the consistency coefficient of the judgment
matrix is defined as follows: select the scale 0.1, the consistency coefficient is 0.01, the
scale 0.2 coefficient is 0.01, the scale 0.3 coefficient is 0.41, the scale 0.4 coefficient
is 0.87, the scale 0.5 coefficient is 1.11, the scale 0.6 coefficient is 1.21, the scale 0.7
coefficient is 1.31, the scale 0.8 coefficient is 1.42, and the scale 0.9 coefficient is 1.32.
Then the formula for calculating the random consistency ratio of the judgment matrix is
as follows:

M=C/L &)

L is the consistency coefficient of the judgment matrix. If the consistency ratio is greater
than 0.1, the consistency matrix is judged to be inconsistent, and the matrix is modified
to recalculate the index weight, otherwise the consistency matrix is judged to pass the
consistency test. So far, the weight calculation of high efficiency teaching evaluation
index is completed.

2.5 Evaluate the High Efficiency Teaching Effect of Basic Physiology Course

Calculate the evaluation value of high efficiency teaching and evaluate the effect of high
efficiency teaching. The evaluation index set F = {F1, F2, F3, F4, F5} is established,
which means that the teaching effect is good, good, general, poor, and poor, with a total
of 5 grades [18]. The expert scoring method is adopted, and the score of the evaluation
set is defined as {10, 20, 30, 40, 50}. Then define the judgment basis of the membership
degree of each grade in the comment set, use the fuzzy multi value evaluation method to
describe the degree of the evaluation index in each grade, and get the evaluation result
set of the evaluation index, so as to realize the fuzzy evaluation of each index [19, 20].
The calculation formula / of the score value E; of the second evaluation index is as
follows:

E;=10G1420G>+30G34+40G4+50G5 (10)

G1-Gj5 is the membership of F1-F5. The final evaluation result of the evaluation
model is obtained by summarizing the evaluation result set and weight set

m
N= ZE]W] (11)
=1

The teaching effect is divided into 1-5 levels, as shown in Table 3.

According to the final evaluation results, the effective and efficient teaching methods
are selected to teach the basic physiology course, so as to complete the evaluation of
the efficient teaching effect of the basic physiology course. So far, we have completed
the design of efficient teaching method of physiology basic course based on online and
offline integration.
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Table 3. Classification of high efficiency teaching effect

Final evaluation value | Grade | Meaning

0-20 1 High efficiency and good teaching effect of basic physiology
course

2040 2 The teaching effect of basic physiology is better than that of
high efficiency

40-60 3 The teaching effect of physiology basic course is general

60-80 4 The teaching effect of physiology basic course is poor

80-100 5 The teaching effect of physiology basic course is poor

3 Experiment and Analysis

The design method is recorded as experimental group A, the online and offline hybrid
teaching design method based on Rasch model is recorded as experimental group B, and
the online and offline integration teaching method based on deep learning is recorded as
experimental group C.

3.1 Experimental Preparation

The subjects of the experiment are the students of a certain university with a master’s
degree. The course is the basic course of physiology. Seven groups are set up with 500
members. The teachers use three efficient teaching methods to teach the students of
seven groups. The topology of online network is shown in Fig. 2

Fig. 2. Network topology on line
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In group A, the teaching technology and teaching mode of basic physiology were
searched and evaluated

0.164, 0.318, 0.422, 0.076, 0.021
A =] 0.248,0.476, 0.249, 0.256, 0.039 (12)
0.201, 0.392, 0.132, 0.209, 0.066

Set the first level indicators as U1-U3, compare the first level evaluation indicators, and
test their consistency. The specific results are shown in Table 4.

Table 4. First level index weight and consistency test

Ul U2 |03
Ul 172 1 1/3
U2 172 1 1/3
U3 1/5 1/4 1/4
Weight | 0.382 | 0.192 | 0.426

The consistency test index and average random consistency index are 0.0122 and
0.0211 respectively. The judgment matrix meets the consistency test, and the weight
distribution is reasonable. By calculating the membership coefficient, the specific score
values are shown in Table 5.

Table 5. Index score

Evaluation grade |U; | Uy | U3z Comprehensive
Good 93.2/89.4 | 87.5/90.0
Preferably 7821754 59.6 | 71.1
Commonly 84.149.2| 47.3/60.1
Poor 84.5(84.9/103.4|90.9
Difference 84.2 1749 104.2 | 87.8

Finally, the teaching method of physiology basic course with the highest evaluation
value is obtained. The evaluation value of teaching design of physiology basic course is
97.26, the evaluation value of teaching process of physiology basic course is 98.44, the
evaluation value of teaching effect of physiology basic course is 96.91, and the evaluation
grade of the three first level indicators is 1. Taking the average value of the evaluation
result set, the comprehensive evaluation value of the selected teaching method can be
calculated 54, and the evaluation level was 1. In group A, the teaching method of basic
physiology course was selected, and the teachers were asked to teach the students.
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3.2 Experimental Results

Experimental Results of the First Group

Calculate the grey correlation degree of three groups of teaching methods and students’
learning interest. The greater the grey correlation degree is, the greater the correla-
tion degree between teaching methods and students’ learning interest is, and the more
students’ learning interest can be stimulated. The experimental results are shown in Fig. 3

°—Experimental group A
—eExperimental group B
s—oExperimental group C

Grey correlation degree

Teaching group

Fig. 3. Comparison results of the first group of experiments

As can be seen from the above figure, the average grey correlation degree of group
A is 1.404, and that of group B and group C are 0.692 and 0.584 respectively. Compared
with group B and group C, the grey correlation degree of group A is increased by 0.712
and 0.820 respectively.

Results of the Second Group
The utilization rate of online teaching resources of the three groups of teaching methods
is compared, and the experimental results are shown in Fig. 4

©—0 Experimental group A
e—e Experimental group B
o—o Experimental group C

98- : : : : :
WBo—o—y  § OO
94 : : : : :
ol : : : : :
90 :

N e S i SR

utilization rate /%

Online resource

841
g2
80— T T T T T

HeA A

Fig. 4. Comparison results of the second group of experiments

As can be seen from Fig. 4, the average utilization rate of online teaching resources
in experimental group A is 95.782%, and the average utilization rates of online teaching
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resources in experimental group B and experimental group C are 88.062% and 86.145%
respectively. Compared with experimental group B and group C, the utilization rate of
online teaching resources in group A is increased by 7.720% and 9.637% respectively.
To sum up, compared with the traditional teaching method of physiology basic course,
this design method improves the gray correlation degree with students’ learning interest
and the utilization rate of online teaching resources, which can fully stimulate students’
learning interest and make full use of online teaching resources.

4 Conclusion

This design method improves the grey correlation degree with students’ learning interest,
and the utilization rate of online teaching resources, which can promote the generation
of students’ wisdom, and provide new ideas for basic physiology courses in many col-
leges. The research results of this paper can be considered to be applied in online and
offline teaching in colleges and universities, which is helpful to the development of basic
physiology course. However, due to the limited conditions, this study is only carried out
in one college. In the future research, it is necessary to consider the teaching situation
of colleges and universities at all levels and further optimize the design method.
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Abstract. For the logistics management major from the perspective of “credit
bank”, the traditional online education decision support model has poor reliabil-
ity due to the lack of data analysis and processing ability. Therefore, this paper
proposes a decision support model for online education of logistics management
major from the perspective of “credit bank”. Based on the actual needs of online
education of logistics management, the basic framework of the model is built;
the relevant database required by the model is designed, and the data is classi-
fied and standardized before data storage; the designed data path is taken as the
support of the model, and the credit settlement in the credit bank is taken as the
ultimate goal, and the objective function and related constraints of the model are
designed, so as to realize the logistics management Decision support for online
education of management major. The experimental results show that the model
is more reliable than the traditional decision support model because of its low
parameter correlation and high data integrity.

Keywords: Credit bank - Logistics management - Online education - Decision
support

1 Introduction

The rapid development of computer, network and communication technology has laid
the foundation for online education, and domestic online education is advancing towards
popularization and internationalization. Various problems of online education have also
been debated, and the most important one is the quality assurance of online education [1].
Online education is essentially different from traditional education. It is mainly based on
media teaching, separated from teaching and learning. It is an open learning, emphasizing
students’ autonomy and individual learning. Quality assurance is a common problem of
all kinds of education and an eternal theme [2]. Due to the essential difference between
online education and traditional education, the support system for traditional education
is no longer applicable. This is an urgent need to establish an effective quality assurance
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support system for online education, so as to ensure the vitality of online education and
play its due role in education for all [3].

Especially for the logistics management major, logistics is a major that keeps pace
with the times and is changing with the construction of information technology. With the
help of information technology, the construction of online education decision support
model and the implementation of online education and learning is an important part of
the current online education quality assurance system [4]. In the process of decision
support, a large number of data and materials are needed to be processed, and these data
and materials are analyzed and judged, and finally decision-making is made, which will
consume a lot of time and energy. Therefore, an effective information means is needed
to achieve efficient and accurate decision-making.

The traditional university system has a distinct shadow of planned economy. The
development of the university is completely led by the government. The university has
no autonomy, and everything is subject to the management of the government. In the
administration of colleges and universities, there is a serious “government” style, and
the administration is serious. Modern society is a market economy system, and colleges
and universities have the right to run their own schools. Society and the market have
increasingly strong expectations and demands for colleges and universities [5]. It is of
great significance to build a management system that meets the needs of modern social
development and conforms to the law of university development. The urgency of social
demand for talents and education researchers deeply feel that only by taking the modern
university system which is most in line with its own development law and education
reality, can universities be more competitive [6].

“Credit bank” system can provide system guarantee for the individualization of
educational goal and process. The original intention and characteristics of the credit
bank system determine that it is the institutional guarantee of personalized education
service [7]. The purpose of “credit bank” is to provide learning services for all kinds
of learners. There are many types of students, which can only be unified on the basis
of ensuring their personality. The system is very inclusive for all kinds of learners. The
“credit bank™ system includes a flexible educational system that can be shortened and
extended by choosing courses independently according to their own time, place and
preferences. The achievement and progress of learners are measured by credits [8]. It
provides the most inclusive system for students to plan and manage their own learning
process and activities. This has a positive effect on enhancing learners’ creativity in
learning activities.

The research of decision support theory and technology has been quite mature at
home and abroad, and has been widely used in various fields. This paper aims to provide
an effective decision support model for online education of logistics management major
from the perspective of “credit bank”, and solve some problems existing in the traditional
decision support model, so as to assist logistics management major to achieve better
online education. The specific research ideas are as follows:

First, the paper analyzes the actual needs of online education for logistics manage-
ment students and constructs the basic framework of decision support model;

Secondly, the relevant database is designed to classify and standardize the data before
data storage;
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Then, taking the credit settlement in the credit bank as the final goal, the model
objective function and related constraints are designed, so as to realize the decision
support for online education of logistics management specialty;

Finally, summarize the full text.

2 Design of Online Education Decision Support Model for Logistics
Management Major from the Perspective of “Credit Bank”
2.1 Model Architecture Design

The three component structure of DSS includes dialogue component, data component
and model component, as shown in Fig. 1.

Human-Machine
Interaction Module

Model Database
Management

Raw database
mﬂnagement

Decision support
database

database

Fig. 1. Infrastructure of decision support model

The human-computer interaction part is also the interface of input and output, which
is the interface component of the model. Receive the information input by the user,
and output the processing results, to provide users with rich and colorful display and
dialogue forms, such as graphics, images, sound and so on [9]. The model base is used
to store models, which are expressed in the form of a computer program and can be
run in a certain way for input, output, calculation and other processing; the model base
management system should call out the existing basic models in the system according to
the problems raised by users, and the model management part should have the functions
of storage and dynamic modeling. The database is used to store a large amount of data,
which is generally organized into a form easy to operate a large amount of data; the
database is managed and maintained by the database management system, including the
establishment, deletion, modification, retrieval, sorting and index of the database.

2.2 Database Design

The decision support basis of logistics management major mainly includes data informa-
tion of learning and online platform, questionnaire survey results, investigation records,



Decision Support Model for Online Education of Logistics Management 197

document information, etc. These data from different sources, in different forms into the
system, must be strictly classified data, can be stored in the database. There are three
ways to obtain the evaluation basis data: questionnaire survey, data collection, on-site
investigation and so on [10—12]. Questionnaire survey method: students, teachers, man-
agement personnel, technical personnel and social personnel are investigated by issuing
questionnaires from the Internet, and the survey results are returned to the database. The
data formation process is shown in Fig. 2.

database

Teachers' Student Course
information information information

S M S

‘ Data normalization and data classification ‘

T

Data item information, Inspection
file records

f f

‘ data collection

questionnaire
results

questionnaire
survey

Management platform,

respondents :
P education platform, etc

Actual Teaching
Situation

Fig. 2. Data formation process of decision basis

After obtaining the evaluation basis information through various ways, due to dif-
ferent data sources, data with the same meaning will have different representations.
Therefore, these data need to be standardized to make the data complete, legal, con-
sistent, suitable for statistics and analysis. The data items with the same meaning are
transformed into a unified name, and the unified definition specification is used. Then,
the data describing a kind of things are organized together by certain association, and dis-
tinguished by class name. For example, the data of teachers’ name, age, gender and pro-
fessional title are collectively referred to as teacher information; the course code, course
name and credit are referred to as course information. In order to facilitate statistical
analysis, query and decision-making.

After normalization and classification, the data has two parts, one is in the form of
file, the other is in the form of data item. In the form of file, the storage is organized in
the form of file directory; in the form of data item, the database is stored in the form of
relational schema. Files are classified and stored in the hard disk by directory structure,
and subdirectories are established according to different types. At the same time, index
tables are established in the database to retrieve files. As shown in Fig. 1.

A file is identified by file number, file name, file type, upload time, storage path,
etc. When you want to use a file, you can find the storage path of the corresponding
file through the index table, and then transfer the file from the hard disk to the memory
(Table 1).
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Table 1. File index table

Serial number Field name Data type Length Explain

1 F_NUMBER VARCHAR 50 Document number
2 F_TITLE VARCHAR 100 File name

3 F_TYPE NUMBER 10 File type

4 U_TIME VARCHAR 20 Upload time

5 S_PATH VARCHAR 200 Storage path

Data items are stored in the database in the form of data table. The main modes of
database are hierarchical mode, network mode and relational mode. In this paper, the
relational model is used for storage design. The main feature of relational schema is
that not only the data is represented by two-dimensional table, but also the relationship
between data is represented by two-dimensional table. One dimension of the relationship
is called tuple (row), and the other dimension is called field (column). Tuple is equivalent
to logical record, and each field corresponds to a specific attribute, which is equivalent
to a data item in logical record. For example, part of the data storage structure based
on student information, student, learning center, province, specialty, level is an entity,
each entity object corresponds to a data table, there is a connection between entities, this
connection makes the relevant information aggregate together, easy to query and call.

At the same time, in order to facilitate the management and query, the index table
should also be established for the storage of data items, which is called user-defined
data dictionary. It is used to describe the evaluation basis objects in the system, and
to centralize the contact information between them for management. Data dictionary
records the details of data table and data item definition in the system, including data table
name, field name and field attributes (such as length, nullability, type, etc.). Through the
data dictionary, we can quickly find the information about the object, which is convenient
for the model to call the system data.

2.3 The Realization of Decision Support in Credit Bank System

Credit bank system includes credit identification, credit storage, credit transfer, credit
exchange and credit settlement, in which credit settlement is an important part of aca-
demic certification or qualification certificate. It is set as the ultimate goal of the decision
support model

F = Zzsitijyij (1

ieN jeM

The constraints of the objective function are as follows

Y yi=1lieN )

jeM
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Where: N is the number of courses in logistics management major, M is the credit
type in credit bank, s; is the demand of the i course, #; is the credit data required from
the i course to the j course, y;; is whether the courses selected by users are satisfied,
when satisfied, the value is 1, on the contrary, it is 0, x; is whether the courses exist, on
the contrary, it is 1, on the contrary, it is 0. Formula 1 represents the objective function,
which represents the credit settlement result of online education of logistics management
major; constraint formula 2 represents that only one credit of each course can meet its
service; formula 3 limits the total number of courses to w; constraint formula represents
that the credit demand will not be met when the courses are lack. It can be seen from
the above model that once the course is determined, the corresponding credits will be
included, and then the most reasonable summary of different credits for each user will
be determined. With the support of the above contents, the decision-making sequence
diagram of the user in the decision-making process is shown in Fig. 3.
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Fig. 3. Decision sequence diagram

The decision-making user first enters the user name and password through the
browser to log in to the online education platform. This process requires the user to
provide the login authentication check information, and the information provided will
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be checked by the security service module. There are usually two kinds of login results.
One is that if the user passes the authentication, the information rented by the customer
will be displayed in the decision-making interface, that is, the browser layer the other is
to log out of the platform if the login fails.

The information required by the decision support is input and submitted through the
prompt interface of the browser, and then the submitted information will be transferred
to the management unit and the resource monitoring unit responsible for security. In the
model management unit, if there is a decision model needed by the user, the binding
information of the decision model will be sent to the terminal browser of the decision
user.

The client of decision support can call the required model by binding it. The operation
of some decision models needs the supporting data required by the model. This kind of
data is mainly provided by calling the data service. Based on these data, the decision
model can return the results to the browser and finally display them to the decision
users. Finally, the online education decision support for logistics management specialty
is realized.

3 Experimental Study

3.1 Experimental Preparation

At present, in the research of online education, there is no standard data for testing. In
general, the online education network platform is selected to capture the data for exper-
imental verification. This experiment obtains the experimental data through different
decision support models. The method captures the complete and structured data. The
extracted data is saved in * XML format for future use. After parsing, some fields and
examples of the obtained data file are shown in Table 2.

Table 2. Related data fields and examples of distance education courses

Number Field name Examples
1 User number 2349%%*%*6147
2 Training level Undergraduate
3 Is it registered Yes
4 Have you completed the course Yes
5 Last login location **Province
6 Gender Female
7 Course score 0-10 Seven
8 Days of interaction with courses 5 Days
9 Number of times to watch the course 7 Times
video
10 Browsing records: Institutions University A, University B and
University C
11 Major Physical distribution management
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Taking the information in the table as an example, 436 effective user information of
distance education platform is collected and used as the model training set.

Using the data in the model training set, the traditional decision support model based
on deep learning and OLAP are compared with the proposed model. Randomly select
the similar user data of the course for comparative experiments, and analyze the actual
performance of three different decision support models.

3.2 Experimental Results and Analysis of Decision Support Model Fitting

In the model evaluation experiment, the linear regression analysis evaluation method is
used to verify the best approximation regression of the quantitative analysis model. The
closer the fitting slope is to 1, the higher the set degree is, and the more complete the
data is. The experimental results are shown in Fig. 4.

Compared with the results in the figure, from the perspective of data regression
distribution, the data in figure a is distributed in the upper part with a slope greater than
1; the data in Figure B is distributed in the lower part with a loose distribution on both
sides of the line with a slope less than 1; the data in Figure C is relatively concentrated
with a uniform distribution along the line with a slope of 1. Therefore, the designed online
education decision support model of logistics management major from the perspective
of credit bank has higher fitting level and more complete data.

3.3 Experimental Results and Analysis of Parameter Correlation

Referring to the previous research results, a group of parameters which have the greatest
impact on the model output results are selected as the target parameters. On the premise of
keeping other parameters unchanged and a certain range of values, the target parameters
are increased or decreased by 10% on the basis of the original value, and then the
correlation index of the model output is calculated by using the calculation formula.

(A2—Ay) [ (B2—By)
X:

&)
A Bip

Where: y is the correlation index, By and B; are the minimum and maximum values of
input parameters, A1 and A, are the model outputs corresponding to By and B, By is
the average value of By and B,, and A1, is the average value of A; and A>. When  is
close to 0, the correlation is very low; when x is between 0.5 and 1.0, the correlation
tends to be in the middle; when x is greater than 1, the correlation is relatively high.
Based on the above calculation methods, the results of different decision support models
are shown in Table 3.

It can be seen from the results in the table that for the data of different attributes in
the model, the correlation of the parameters of the proposed decision support model is
relatively low. In contrast, the correlation of the parameters of the two traditional decision
support models is relatively high, which indicates that the change of parameters has a
greater impact on the effect of decision support in practical application. This is because
this method restricts the objective function and normalizes the data, which improves the
reliability of educational decision support.
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Table 3. Experimental results of parameter correlation of different decision support models

Relational parameters | Defined parameters
Decision support model based on deep learning | 1.62 0.54
Decision support model based on OLAP 1.87 0.68
A decision support model is proposed 0.23 0.19

4 Concluding Remarks

With the rapid development of society and the development of network technology,
colleges and universities will face more education and teaching problems, need more
and more decision-making services, and need to solve more complex decision-making
problems. The traditional decision-making support model can not meet the needs of
online education for decision-making support at this stage. At the same time, for different
decision-making users, the demand for decision-making system is not satisfied. However,
there is no decision support model for the mechanism of “credit bank”. This paper takes
the influence of “credit bank™ on students’ learning style as the research object. This paper
designs the decision support model of logistics management online education from the
perspective of “credit bank”. After the model is designed, a large number of comparative
experiments verify the reliability of the designed decision support model. However, due
to time constraints, there are still some problems to be solved in the design of decision
support model, such as the design of personalized service. In the follow-up research, we
should expand the design of decision support model, expand the application scope of
decision support model, and provide better technical support for online education from
the perspective of “credit bank™.
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Abstract. Aiming at the problem of dividing and scheduling network teaching
resources in the network environment, a more complete fuzzy mathematics theory
and an example are used to introduce a method of dividing and scheduling teaching
resources in detail. The main methods used during this period are: the introduc-
tion of data standardization methods to eliminate the influence of dimensions; a
method of comprehensively considering various indicators and then processing
them separately, in order to avoid the “barrel effect”; For some articles only rely-
ing on the error of using fuzzy similarity matrix to divide teaching resources has
been corrected, and the final division should use fuzzy equivalent matrix.

Keywords: Teaching resources - Fuzzy clustering analysis - Barrel effect - Data
standardization - Transitive closure - Fuzzy equivalent matrix

1 Introduction

Teaching data scheduling refers to making full use of the network teaching information
resources in different time and space, using computer technology to automatically ana-
lyze, synthesize, distribute and use the network teaching information obtained according
to the time sequence under certain criteria, so as to obtain the consistent description and
interpretation of the tested object, so as to complete the required decision-making and
estimation tasks, and make the teaching system obtain its components More superior
performance [1]. The existing network teaching data scheduling methods include the
least square method based on nonlinear optimization class and the method based on
Kalman filter. However, the measurement of U1 can not be based on the measurement
of various factors such as Kalman filter equation, which is based on the observation of
various factors. However, the least square method based on nonlinear optimization class
has great difficulties in the implementation of the algorithm due to the uncertainty of
the available measurement elements and the need for iterative solution, which can not
meet the requirements of real-time scheduling calculation [2, 3]. How to take a simple
and effective method to schedule network teaching information is the key to improve
the accuracy and efficiency of network data processing.

As an eye-catching next-generation network system, the grid has its own distinctive
features, and thus has created its powerful functions. Simply put, the grid is the use of
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all the massive and available connections on the Internet (i.e. Idle) resources (mainly
including computing resources and data storage resources) are integrated into a super
virtual computer. The user does not need to understand or even understand its background
operation (that is, transparent to the user), just through a relatively simple user interface,
This super virtual computer can be used to quickly and efficiently complete tasks such
as massive data operations, massive data storage management, and massive information
search [4].

Aiming at the above problems, this paper proposes a network teaching data schedul-
ing method which combines fuzzy mathematics and non negative eigenvector theory.
First of all, the method of data standardization is used to eliminate the influence of
data dimension. Secondly, considering the influence of each index, fuzzy mathematics
method is used to schedule and control the network teaching data. Finally, the effective-
ness of the method is verified by practical application, and a better scheduling effect is
obtained.

2 Network Teaching Resources

In a broad sense, network teaching resources are all kinds of teaching resources that are
connected to the Internet, and all kinds of educational software resources installed on
it. Users can get corresponding network teaching resources and resources according to
their different needs and user rights service.

Through the above analysis, it can be seen that the scope of online teaching resources
is very large, and the specific performance of each resource is not the same. In order to
achieve effective management and efficient use to meet the needs of different students
and users, a very critical step is to Division and scheduling of teaching resources. In
view of the characteristics of the above teaching network resources, it can be found that
applying the fuzzy clustering analysis method in fuzzy mathematics theory can solve
the above problems well.

3 Fuzzy Cluster Analysis

Fuzzy equivalent matrix is a classical fuzzy clustering method, which combines the
standard residual error with the measurement difference of adjacent time to calculate the
fuzzy eigenvalue fuzzy clustering, and find the best calculation threshold. According to
the data results of individual data, the clustering of target data is completed. Fuzzy equiv-
alent matrix clustering can effectively avoid residual pollution and residual inundation,
and can flexibly select clustering results to improve the effectiveness of clustering.

In ordinary cluster analysis, given objects and their characteristics can be classified
according to the inherent similarity of the data. The mathematical method of classifying
the researched objects according to certain standards is called cluster analysis. This is
a classification method of multivariate statistics “things gather together”. However, in
the network teaching data, there are many types of data that are not clearly divided,
the boundaries are fuzzy, and the relationship between them is more fuzzy. Therefore,
fuzzy mathematics methods should be used to classify network teaching data. The cluster
analysis using fuzzy mathematics method is called fuzzy cluster analysis [5, 6].
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The object of this paper - network teaching resources, which can not be clearly
divided between each other, the boundary is fuzzy, so it is feasible to use fuzzy
mathematics to analyze it.

The following steps of fuzzy analysis are introduced

The first step is to standardize the data. © Write out the data matrix; @ Standardize
the data. Network teaching resources have many characteristics, each of which has a
different dimension. In order to compare the data of network teaching resources with
different dimensions, it is usually necessary to properly transform the original data to
obtain a new sample. Standardization matrix. In this paper, the translation and standard
deviation transformation method is used, and the new standard sample network teaching
data obtained in the first step is used to eliminate the influence of dimensions, and a
fuzzy matrix representing the fuzzy relationship between each network teaching data is
established.

The second step is calibration (building a fuzzy similarity matrix). In order to classify
network teaching data quantitatively, some quantitative indicators for classification must
be determined, and some quantitative indicators that can indicate the degree of similarity
between samples (or variables) are introduced, which are called cluster statistics.

The determined cluster statistics r;; = R(xi, xj) and R(x, y) are called membership
function or membership degree, and their values represent the correlation degree of
binary relationship (x, y) with fuzzy relation R, where R represents fuzzy similar relation,
and the calculation methods mainly include similarity coefficient method and distance
method. In this paper, Hamming distance method is used. A fuzzy matrix R with r;; as
its element can be obtained.

The third step is the clustering of online teaching resources. There are many cluster-
ing methods. Here we mainly introduce the clustering method based on fuzzy equiva-
lence matrix—transitive closure method. When classifying network teaching resources
according to fuzzy relations, the fuzzy relations must be fuzzy equivalence relations,
which are reflexive, symmetrical and transitive [7].

According to the calibration, the fuzzy matrix is only a fuzzy similar matrix, and
the fuzzy similar matrix only has reflexivity and symmetry, but it does not necessarily
have transitivity, that is, R is not necessarily a fuzzy equivalent matrix (fuzzy equivalent
matrix has reflexivity, symmetry and transitivity). In order to classify network teaching
resources, R needs to be transformed into fuzzy equivalent matrix R”.

By finding the transitive closure ¢(R), the fuzzy similarity matrix can be transformed
into a fuzzy equivalent matrix, which is transitive, while retaining reflexivity and sym-
metry. Here is a practical simple method-the square method, seeking transitive closure
t(R).

Starting from the fuzzy similar matrix, the square is calculated in turn

R>R->R > - >R > (i=1,23) (1)
When R¥ - R¥ = R?f appears for the first time (indicating that R¥ is transitive!), R

is the required transitive closure 7(R), which is the required fuzzy equivalent matrix R*,
namely ¢#(R) = R*. Then, take a fixed value A of [0, 1] and specify:
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For any two elements x; and y; in the universe, if:
rij = A 2

Then x; and y; belong to the same class; otherwise, they do not belong to the same
class [8].

4 Network Teaching Data Fusion Method Based on Fuzzy
Closeness

Using the real-time network teaching data processing process of positioning smoothing
and filtering, the three-dimensional processing results of group » are obtained:

ei = (xi,yi,z),i=1...n 3)

According to the decision level fusion structure model, the distance between any two
positioning results is calculated. The relative distance between the i positioning result
and the j positioning result is as follows:

dij = \/(xz' —5)’ + (i =)’ + (@ - 5) 4)

The authenticity of the i th positioning result can be determined by the relative
distance d;; between the i-th positioning result and the positioning result of the j-th
measuring device: the smaller the dj;, the higher the authenticity of the i-th positioning
result. Conversely, the larger the dj;, the lower the authenticity of the i-th positioning
result, and the fuzzy closeness function a;;(k) between the i-th positioning result and the
Jj-th positioning result at different spatial positions at time k can be defined.

Network teaching data fusion is shown in Fig. 1.

Fig. 1. Network teaching data fusion process

The definition of fuzzy closeness function should satisfy:

(1) When the relative distance between the two positioning results is larger, their fuzzy
closeness is smaller, and the relative distance between the two positioning results
is smaller, the mutual closeness between the data is greater, that is, a;;(k) should be
proportional to the relative distance Inverse relationship
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(2) If the relative distance of the data to itself is zero, the fuzzy closeness of the data to
itself is 1;

(3) ajj(k) € (0, 1), enabling data processing to take advantage of the membership
function in fuzzy set theory, avoiding the absoluteization of fuzzy closeness between
data. Therefore:

1 1

1 +dj 1+ \/(x,- — xj)2 + ()’i —)’,/')2 + (Zi - Zj)z

®)

i

It can be seen that the definition form of formula (5) satisfies the properties of fuzzy
closeness function, and this definition form of satisfying fuzzy closeness function a;; (k)
is more in line with the reality of practical problems, and is convenient for specific
implementation, so that the result of network teaching resource integration is more
accurate and stable [9, 10].

Through the above method, we can get the fuzzy closeness degree of arbitrary
positioning results at time k, and then obtain a fuzzy closeness matrix A(k):

ar (k) aip(k) ... aj(k)

a1 (k) axp(k) ... ax(k)
Ak) = ) (6)

an1 (k) apa(k) ... app(k)

According to the matrix A(k), the comprehensive fuzzy closeness u;() of a certain
positioning result (x;y;z;) and other positioning results is obtained, and a set of non-
negative numbers is required from the theory of probability source merger:

bi(k), ba(k), ... ba(k) (7
Make:
uj(k) = bi(k)ai (k) + by(k)aip (k) + ... + by(k)aj, (k) ®)
i=1,2...,n
Make:
Uk) = [ur(k), ua(k), ..., un(k)]" ©)

B(k) = [b1(k), b2(k), ... bu(k)]"
Then formula (9) can be written as the following matrix form:

U (k) = A(k)B(k) (10)
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Because of a;; > 0, A(k) is a non-negative symmetric matrix. According to the
properties of the non-negative symmetric matrix, it can be seen that A (k) has a maximum
fuzzy eigenvalue L(X > 0), and only the eigenvector corresponding to the eigenvalue is
positive, and A(k) = AB(k) is used to obtain the eigenvector B(k), which is substituted
into Eq. (10) as the fuzzy positioning result Proximity [11-13]. Expanding matrix (10),
the i fuzzy closeness is:

ui(k) = by (k)aip (k) + ... b(k)ain (k) Y

Where b;(k) is the i th element of the eigenvector B(k).

In the actual network teaching data fusion process, different positioning results need
to be given different weights. The teaching system with better stability and higher reliabil-
ity has greater weight. According to the previous discussion, the reliability and stability
of the equipment with large fuzzy proximity degree are higher, and the weight should
be greater, otherwise, the weight should be smaller. Therefore, fuzzy closeness can be
used to represent the weight of the sensor. The clustering data is shown in Fig. 2:

Fig. 2. Clustering data

Because in the rectangular coordinate system, the abnormal data sample and the
normal data sample are inconsistent, so this paper completes the network teaching data
processing work by establishing the rectangular coordinate system. Randomly select n
data as the basic sample, draw the ROC curve through MATLAB software, judge the
accurate value of the data, and then repeat this operation. Other samples are sampled
to calculate the offset between the standard data and the measured data, the overlapped
network teaching data are stored, and the different network teaching data are re integrated
until the ROC curve is a coincidence line. The established rectangular coordinate system
is shown in Fig. 3.
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Fig. 3. Data processing rectangular coordinate system

The vertical axis direction of ROC curve represents the detection probability, and
the horizontal direction represents the false alarm rate. According to the change of the
curve, the higher the threshold value, the higher the accuracy of the system, and the
stronger the self identification ability. If the ROC is not a smooth curve, it is necessary
to divide the ROC curve into several sections to form a number of small trapezoids, and
calculate the accurate value of each trapezoid area data. Through the addition of several
trapezoid areas, the number of data is subtracted from the number of normal data, and
the false alarm rate of abnormal data is obtained. The best working point is found in the
ROC curve, and the positive likelihood ratio and Youden index are used to distinguish
the error detection rate and false alarm rate.

After the discrete attribute data is obtained, the original network teaching data is
mapped to the three-dimensional space by constructing a new linear function, and then
divided in the space. The matrix is used to find the heterogeneous data, and the optimal
solution is obtained. The cloud detection method mainly depends on the simulation
database. If there is no normal data in the simulation database, the attack data cannot
be detected. If the real-time coding of abnormal data and the normal data exceed a
certain threshold, the normal data will also be attacked. The whole data is analyzed
and processed to show the non-linear relationship between normal data and abnormal
data. The data is compared by random sampling, and HMM model is established. Using
the detection function of HMM model, different data can be identified through cloud
test, so as to realize information distribution processing and increase the adaptability of
processing process.
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Let the weight of the measured value of i be w(k). According to the principle of
information sharing, the sum of the information estimated by the optimal fusion can be
equivalently decomposed into the sum of the information of several measurement data,
that is, one information can be shared by several subsystems.

dwi=10=<wi <1 (12)

i=1

Normalize the fuzzy closeness of n measuring equipment to get their respective
relative weights:

u; (k)
Z?:] ui (k)

Therefore, at a certain time k, the fusion positioning result of the target is as follows:

wi(k) = 13)

e(k) =y wik)ei(k) (14)

i=1

5 Using Fuzzy Cluster Analysis Method to Dispatch and Control
Network Teaching Resources

Different from the previous method of considering a single index one by one, the example
presented here uses two comprehensive indicators of machine computing performance
and communication performance to divide machines at the beginning, which can avoid
the “barrel effect” in advance and meet the real-time application requirements most
concerned by ordinary users. The so-called “barrel effect” refers to the amount of water
contained in a barrel, which ultimately depends on the shortest of the boards used to
make the bucket. In this case, it refers to two “boards” of “computing performance” and
“communication performance”.

Step 1: Data standardization.

(1) Data matrix
Suppose domain U = {x1, x2, - - - , x10} represents a network teaching system with 10
nodes. Each node uses two indicators of computing performance and communication

performance to represent its characteristics, namely x; = (x;1, x;2). The original data is
shown in Table 1:
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Table 1. Raw data

Node Index
Computational performance Communication
performance

X1 0.6 50
b 1.0 40
X3 2.0 60
X4 4.0 55
X5 2.5 30
X6 3.0 100
X7 54.0 20
Xg 45.0 100
X9 20.5 50
X10 15.0 120

Therefore, the transposition matrix of the original data matrix is obtained, and the
clustering results of different network teaching data are shown in Fig. 4 below:

-

4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00
TIME/s

Fig. 4. Clustering results of different network teaching data

So far, the classification of network teaching resources has been basically completed.
It can be seen that through A € [0, 1] clustering from large to small, for different
parameter A, grid resources are clustered into different groups, and the nodes in each
group can be regarded as nodes with similar comprehensive characteristics under the
current parameter A. Users can adjust the value of A according to their needs. For larger
application problems, by reducing the value of A, the “logical groups with adjacent
performance” can be merged into a large logical group. When A is taken as 0, all nodes
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will form a logical group, and the scheduler will schedule the application decomposition
tasks to all computing nodes as much as possible.
After successful grouping, according to the formula:

1 N
VZMI;C]C (15)

Calculate the cluster center value (or mean) V of the computing performance of
each group and the cluster center value (or mean) V of the communication performance,
where: M is the total number of nodes in the group; Cj is each node in the group
Calculated performance value or communication performance value.

If the parameter X is 0.911, the computational performance cluster center value of
the first (i.e. the first class) {x1, x3, x4, X2, x5} of the group (class) is 0.911:

5
1
Vi=<) (604+20+40+1.0+25) =31 (16)
> i=1

Communication performance cluster center value:

5
1
Va =< (50 460+ 55+40 + 30) = 47 A7)
5 i=1

It is also worth noting that the maximum performance deviation ratio D can indicate
the similar degree of performance of the nodes in this group

D— Max((Maxy_oCp — V), (V — Ming—oCy))
B 1%

(18)

Among them: M is the total number of nodes in the group. Obviously, the smaller
the D, the closer the performance data of the nodes in the group.

So far, we can get a scheduling control algorithm that can network teaching resource
data, and its steps are:

(1) Calculate the fuzzy equivalence matrix based on the comprehensive indicators of
all computing nodes, that is, the closeness matrix;

(2) Determine the first-order A matrix of the fuzzy equivalent matrix according to the
value of A and refer to the maximum performance deviation rate D;

(3) Obtain several logical groups of machines according to the A order matrix;

(4) For problems of different scales and requirements, suitable or user-specified logical
groups can be selected for scheduling according to the cluster center value.
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6 Simulation Calculation

Assuming that the initial position of the network teaching data is (0, 0, 0), the scheduling
movement is performed in the YOZ plane, sampling is performed at a period of 50 ms,
and the data of 5 s is continuously simulated, and the fuzzy closeness formula is used
to calculate the value of any two network teaching data. The fuzzy closeness degree is
formed to form a fuzzy closeness degree matrix, the maximum eigenvalue of the matrix
and its corresponding positive eigenvector are calculated, and then the comprehensive
fuzzy closeness degree is obtained as the weight, and the weighted fusion calculation of
network teaching data is performed.

Compare the actual scheduling results with the positioning results of the network
teaching data scheduling method proposed in this paper. The graphs comparing the
scheduling and positioning results of the two methods in the X direction, Y direction,
and Z direction are respectively given, as shown in the figure below (Figs. 5, 6 and 7).

x10°

Actual results

O Results of this paper

| |
0 200 400 600 800 1000
TIME/min

Fig. 5. T-X curve of dispatching positioning data

16210°

14 -Actual results

12 ;' @ Results of this paper
.

10[°%

1
0 200 400 600 800 1000
TIME/min

Fig. 6. T-Y curve of dispatch positioning data
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Fig. 7. T-Z curve of dispatching positioning data

It can be seen from the simulation results that, by comparing the results of inter-
section scheduling and fusion positioning in the X-axis, Y-axis, and Z-axis directions,
the network teaching data scheduling and positioning results of the proposed method
are very close to the actual results. It shows that the proposed method can effectively
eliminate the adverse effect of the measured value on the fusion result and improve the
processing accuracy.

7 Conclusion

According to the characteristics of network teaching resources, it is very suitable to use
fuzzy clustering method in fuzzy mathematics to classify them. The early method of
processing a single indicator and then comprehensively processing is more suitable for
users who have special needs for grids. The method in this article is suitable for mass
users who have general needs for network teaching resources and are more concerned
about comprehensive performance.
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Design of Personal Learning Model Recognition
Model for Online Teaching of Ideological
and Political Theory Course

Li-tang Xu®™ and Hong-gang Wang
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Abstract. Accurate identification of students’ learning modes in online teach-
ing of ideological and political theory courses is helpful to improve students’
concentration in the learning process and enhance the effect of online teaching of
ideological and political theory courses. To this end, this paper designed a personal
learning pattern recognition model, set the identification criteria for the matching
rules of personal learning pattern type and behavior purpose, collected students’
learning data according to the teaching video browsing situation, and analyzed
their learning behavior trajectory and the degree of attention in the learning pro-
cess. By comparing the analysis results with the preset identification criteria,
the quantitative identification results of online learning modes of ideological and
political courses are obtained. The experimental study shows that the recognition
results of the model in this paper are close to the actual online learning types
of students in ideological and political courses, and after the application of this
model, the test scores of students in ideological and political courses have been
significantly improved, which proves that this model has a high promotion value.

Keywords: Ideological and political theory course - Online teaching - Personal
learning mode - Pattern recognition model

1 Introduction

Ideological and political theory courses aim at guiding students to set up correct outlook
on life, values, world outlook, cultural outlook and moral outlook, focusing on guiding
students to set up correct learning goals in life, and it is also one of the key courses to
carry out the fundamental task of cultivating people through virtue. Through the study of
ideological and political theories, students can closely combine the development of their
own quality with the process of the country and society, and make students understand
that study is not only for exams, but also for improving their own quality and broadening
their horizons, so as to discover their significance to the society and try their best to
realize their own value. It can be said that the course of ideological and political theory
is a very practical course of social significance. However, it is not difficult to see from
the classroom teaching of traditional ideological and political theory course that many
students are not interested in this course, or even tired of it. The main reason lies in
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that most teachers mainly teach theory, the teaching form is monotonous, the content is
single, resulting in students’ lack of interest, the teaching quality is low [1].

In order to truly and effectively realize the value of ideological and political theory
course, we should change the traditional teaching method and design the online teaching
mode in combination with the background of “Internet+” in the new era. Online teaching
mode can break the limitation of course teaching in time and space and provide a more
scientific and convenient platform for students to learn.

Individual learning behavior is the social behavior in the classroom context and the
external embodiment of classroom concentration. Students’ classroom behavior reflects
students’ learning state and learning efficiency and is closely related to the quality of
classroom teaching. Online learning behavior is based on the concept derived from online
learning, which is the learning behavior occurring in the network environment. Through
the identification of the personal learning mode of the online teaching of ideological and
political theory courses, the basic learning rules of students can be summed up, so as to
adjust the wrong learning methods and learning modes.

Atpresent, there are some research results about learning pattern at home and abroad,
including learning pattern recognition method based on network teaching platform,
learning pattern recognition method based on random forest and learning pattern recog-
nition method based on data mining. However, the traditional recognition methods have
the problem of insufficient recognition accuracy, which is difficult to provide reference
value analysis data for students’ Ideological and political theory course learning, result-
ing in its poor application. In order to solve the shortcomings of traditional recognition
methods, this study comprehensively analyzes students’ web browsing behavior and
online video learning behavior, and realizes the optimization design of personal learn-
ing pattern recognition model for online teaching of Ideological and political theory
course, so as to improve the recognition accuracy and application value of the model.

2 Personal Learning Pattern Recognition Model Design

Personal learning pattern recognition model collects data about online learning behavior
and learning style, and uses correlation analysis to explore the relationship between
learners’ learning style and online learning behavior. Then the decision tree algorithm
is used to build the learning style prediction model, and all online learning behavior
features are added to the training process [2]. After pruning the decision tree model, the
prediction model of learning style of each dimension is obtained. Through four learning
style prediction models, learners’ learning patterns can be automatically identified by
analyzing learners’ online learning behavior data. The specific identification process is
shown in Fig. 1.

In the process of personal learning pattern recognition designed in this paper, the
basic recognition process in Fig. 1 is used to make a specific analysis of students’ class-
room behavior and network browsing behavior in the learning process, so as to ensure the
accuracy of the final recognition results. Among them, classroom performance behavior
mainly refers to the degree of activity and concentration of students in online class. It
mainly uses the camera equipment on the remote computer to collect the video informa-
tion of students’ learning. On this basis, combined with the video image processing and
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Fig. 1. Flow chart of personal learning pattern recognition

analysis technology, the learning behavior recognition results of students’ classroom per-
formance are obtained. The browsing behavior of students is mainly the browsing data
of students, including browsing behavior data, searching behavior data, downloading
behavior data and so on. Based on the above two parts, a comprehensive identification
result of personal learning mode in online teaching of ideological and political theory
courses is obtained.

2.1 Matching of Personal Learning Model Types and Behavior Items

In order to make the research results universal, this study only uses the behavior items of
the most commonly used function modules in the learning management system to predict
the learning style. Common function modules include discussion area, homework and
online test. On the basis of literature review and platform data analysis, the dimensions
of e-learning style model and behavior items are matched, which is used as the standard
of personal learning pattern recognition in online teaching of Ideological and political
theory course. Among them, behavioral items used to identify information processing
dimensions include: number of posts, number of replies, number of posts read, number
of posts read and time to submit homework, etc.

Active learners are better at using learning resources to assist in learning, and like to
communicate with others. Use the discussion area in the learning platform to commu-
nicate with others through post, reply and other forms, and cooperate to complete tasks
[3, 4]. Generally speaking, in the discussion area, active learners are more proactive in
speaking and discussing than contemplative learners, and generally there are more posts
and replies. Pensive learners like to solve problems on their own, and tend to think care-
fully before making decisions or taking actions. In contrast, dependent learners’ learning
attitude is not positive enough, they only complete the curriculum tasks required by the
teacher, and rely on the teacher to give detailed and clear guidance. Therefore, dependent
learners view more teacher posts, and pay less attention to other people’s discussions
or content that is not related to the task to be completed. After finishing the homework,
dependent learners rarely check their homework for inspection and reflection. Due to the
poor ability to complete tasks independently, it generally takes a long time to complete
the homework. Independent learners are confident in their learning abilities and prefer
to learn what they think is important. Compared with dependent learners, they are less
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dependent on the teacher’s guidance, pay more attention to themselves or what they are
interested in, and complete their homework faster. In addition, combining the mainte-
nance time and start time of the student’s course concentration, as well as the student’s
browsing data, can get the student’s learning habits, which can summarize the student’s
individual learning behavior law, and get the corresponding individual learning pattern
recognition results.

2.2 Collect Online Personal Learning Behavior Data of Ideological and Political
Courses

User browsing behavior acquisition is the process of extracting user browsing action
information, and the captured information is the data source of the whole process of
behavior analysis. The specific user behavior acquisition process can be shown in Fig. 2.

ActivityLog
IE plug-in SexA\'let running
client AN n Tomcat
N\ container
SearchLog o
Server port

Fig. 2. Process diagram of user behavior acquisition

BHO technology is used to obtain the user’s action information such as window
events in the search process. The captured information includes action information and
search web page information. This information can be uploaded to the server running
in the container by the user in the form of logs. The process of users using search
engines to find interesting information is a process of continuous interaction with search
engines. Usually, the user enters a query keyword in the query box, and after analysis
and processing inside the search engine, hundreds or even tens of thousands of related
records are obtained. These records are sorted according to relevance to fix a number of
records, usually one result. Page, presented to the user.

Ineachresult page, each record usually contains the title, time, location identification,
content summary and other information of the web page, representing the entrance of
a web page. User interest information is obtained by combining four kinds of user
browsing behaviors, such as page stay time, mouse click times, page access times and
slider sliding times [5, 6]. Page dwell time belongs to window behavior, page access
times belongs to repetition behavior, mouse click times and slider slide times belong to
operation behavior. The user browsing behaviors collected by the browser plug-in are
described in the form of basic behavior events and stored in the memory module of the
recognition model.

The video data is recorded by the HD camera of the remote computer at the speed of
30 frames per second. The height of the camera is about the same as the eye height of the
subject, about 25 cm away from the subject. Set the duration and interval of video data
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acquisition, start the video data acquisition program immediately after the students start
the video courseware in the online teaching platform, and close the acquisition program
one minute after the video is closed. All the video acquisition results are stored in the
recognition model in chronological order.

2.3 Personal Learning Behavior Video Data Preprocessing

Every picture in the video stream collected by the camera is a three channel RGB color
image. Each pixel in the image is composed of R, G and B components, and the value
possibility of each component is 255. Therefore, the original image contains a lot of
information, and a pixel has 255 x 255 x 255 values. In order to reduce the amount of
original image data and subsequent calculation, it is necessary to gray the image. In this
study, the average value method is selected to carry out gray conversion for each pixel
in the initial video image, and the gray processing results obtained can be expressed as:

GRAY —R—G — B — R(l-J)+G(31-J)+B(l-J) 0
To binarize a grayscale image, you need to set a threshold. All pixels in the image whose
grayscale value is greater than or equal to the threshold are set to a grayscale value
of 255, which represents the target object. On the contrary, set the gray value of pixels
below the threshold to 0, which means the background or other areas [7-9]. The concrete
realization of binarization is shown in formula 2:

255, f(x,y) = A
0, fx,y) <A

Among them, (x, y) represents the coordinate value of a pixel, f (x, y) represents the gray
value of the coordinate point, and A is the set threshold. On this basis, bilateral filtering
is used to de noise the video image. Bilateral filtering is to segment the neighborhood
according to the size of the pixel value of each point in the filtered image, then assign
the relatively high weight to the category of the pixel value of the point, and then carry
out the domain weighted sum to get the final bilateral filtering result. In the process
of filtering, the mathematical expression to define the Gaussian function in the spatial
domain is:

fy) = { @)
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Then the mathematical expression of Gaussian kernel function of gray distance range is
as follows:
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Multiply the above formula 3 and formula 4 to obtain the weight function of bilateral
filtering:
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The product of the weight w and the pixel f obtained by the above formula is added and
divided by the sum of the weight w, and finally the pixel value g (i, j) at the point (i, j)
is obtained. The expression is shown in formula (6):

Lok Dwiij kD)
9 = - 6
8¢.J) S wig k) ©

In the above formulas, (i,j) and (k, /) are the output point and input point coordi-
nates respectively, exp(x) represents the exponential function in mathematics, and the
mathematical symbol o represents the standard deviation of the space domain.

2.4 Extracting Behavior Features of Video Frame

When performing target detection on an image, the image contour is important to extract
information. Contour detection is actually the process of hollowing out the pixels inside
the closed edge lines of the image and retaining the closed contour shape. By traversing
the contour points of the closed contour in turn, data such as coordinate points, contour
area, and number of contours are obtained to infer the subject of the image The character-
istics of the target. To determine the subject’s behavior in classroom teaching videos, it is
necessary to study the changes of the video frame images, mainly to detect and calculate
the subject’s motion amplitude in the frame images before and after the video, so as to
infer the current learning behavior of students [10]. This process consists of two parts:
first call the similar frame images of the two videos, make the difference between them,
and get the difference binary image; then the difference binary image is obtained for the
detection and area calculation of the connected domain, and the integrated video image
The contour feature in, the feature extraction result of the subject’s motion amplitude is
obtained.

In addition to the above video features, according to the process of Fig. 3, select other
feature indicators in the process of personal learning of online teaching of Ideological and
political theory course, and carry out feature extraction according to the above process.

* Data set indicators

* Course ID
* User ID
+ Country « Sorting index
* Education « Country
« Date of birth « Education
. GradeGoefni?demic * Age Classification
achievement Index * Gender and * Registered by (1,0,0,0)
* Registration time arrangement . Df;:iiﬁ;ﬁ;ﬁz on recognition ) * General learners (0,1,0,0)
. Last.landing‘ tim.e the platform * Active learners (0,0,1,0)
* Course interaction times « Course interaction times « Get certificate (0,0,0,1)

* Course visit days * Course visit days

* Video playback times « Video playback times

* Number of learning chapters * Number of learning chapters

* Identity

) * Identity
* Task completion flag

* Task completion flag
* Registrant

* Get a certificate

Fig. 3. Selection of individual learning characteristic indicators for online teaching
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Finally, all the extracted learning behavior features are fused to obtain the final
comprehensive feature extraction result.

2.5 Testing the Concentration of Online Teaching and Learning of Ideological
and Political Theory Courses

According to the students’ eye opening degree in class and the students’ posture, expres-
sion, action and other characteristics in the classroom, the probability of students’ class
concentration is predicted. The judgment process of students’ class concentration is
shown in Fig. 4.

Image acquisition

Image processing

‘ Face recognition and eye location ‘

v

‘ Calculate the eye width to height ratio ‘
h 4

‘ Detect posture, look, movement ‘

Y - N
Focus on Forecasting

v

‘ Output results ‘

Fig. 4. Flow chart of individual learning concentration judgment

Pupil Location

Based on the collected and processed video image data, through coarse positioning of
the given pupil contour, the horizontal and vertical coordinates x and y of each point
on the pupil edge are obtained. Compare all the horizontal and vertical coordinates to
obtain the minimum value of the horizontal coordinates. xpi, and the maximum value
Xmax, the minimum value ynmi, and the maximum value ypax of the ordinate, the minimum
boundary rectangle of the pupil contour can be obtained through the range of the abscissa,
the range of the abscissa of the rectangle is (Xmin, Xmax), and the range of the ordinate
1S (¥min» Ymax). 10 obtain the area S of the smallest bounding rectangle, the calculation
formula is as follows:

=Ymax X=Xmax

y
s=3 Y ey @

Y=Ymin X=Xmin
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The expression of the center of mass of the pupil contour is:

Y=Ymax X=Xmax

Z > sy xx

y =Ymin X=Xmin

®)

Y=Ymax X=Xmax

Z Y glny) xy

y =Ymin X=Xmin

The precise position of the pupil center can be obtained by the centroid method, as shown
in Fig. 5.

Fig. 5. Pupil positioning results

Fixation Point Trajectory Calibration
The fixation position can be obtained by eye movement video, and the fixation posi-
tion can be substituted into the mapping relationship as a known condition, then the
corresponding fixation position on the screen can be obtained. According to the map-
ping model, the fixation point mapping function is obtained. Through this function, the
coordinates of the calibration point and all fixation points can be described in the image
coordinate system, that is, the mapping position image of the calibration point [11, 12].
The results of individual learning fixation trajectory annotation are shown in Fig. 6.

In Fig. 6, the “+” in red indicates the position of the calibration point obtained from
the reverse mapping relationship, and the *“-”” in blue indicates the position of the fixation
point obtained from the mapping relationship.

Blink Detection

Blinking is the process of upper eyelid from open state to closed state, and then from
closed state to open state. In this process, the main change is the position of the upper
eyelid. Due to the occlusion of the upper eyelid on the pupil, the pupil size first changes
from large to small and then from small to large. Therefore, only the pupil size and eyelid
height of each frame in the video image sequence are required to detect the blink [13].
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Fig. 6. Mapping position image of calibration point (Color figure online)

Blink detection is mainly divided into two steps: blink start position detection and
blink end position detection. Firstly, the absolute value of the gray difference between
the current frame and the previous frame in the video image is calculated, and a threshold
is set. By comparing with the threshold, the absolute value image of the gray difference
obtained before is converted into a binary image. The eye structure of eyelid can be
obtained by processing the binary image. There will be small gaps and isolated points
in the direct binary image of eyelid. A new threshold is set in advance, and the starting
position of blink is determined by comparing the position of eyelids and the change of
the width of eyelids in two adjacent frames. Find the frame with the largest eyelid width.
In this frame, if the ratio of the width of the eyelid to the width of the whole eye image
is greater than or equal to the previously set threshold, and the difference of the eyelid
position is the largest, the frame is considered as the starting image of blinking.

With the start of blinking, the pupil area begins to decrease and the position begins
to decrease until it disappears. When the eyes are opened again, the pupil area begins
to enlarge and the position rises gradually. A pupil threshold is set in advance, and the
position of blink termination is determined by comparing the pupil size and height of
two adjacent frames. When the height of the pupil remains unchanged, the height is
greater than or equal to the threshold of the pupil threshold, the ratio of the pupil width
to height in the frame is between 0.3 and 3, and the ratio of the pupil size to the whole
eye image is greater than or equal to the standard ratio, the frame is considered as the
end image of blinking.

Combined with the above test results, the final conclusion is that Guo Chenzhong’s
concentration is as follows:

ZKDarea

ZKD = ——
(ZKDareamax

) « 100% ©)
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In the formula, ZKDarea and ZKDaream,x respectively represent the current student’s
eye opening and maximum opening. When the value of the tested target ZKD is greater
than 20%, it can be judged that the probability of class concentration in the class is
higher. When the value of the tested target ZKD is less than 20%, it can be judged that
the probability of class concentration in the class is low.

2.6 Analysis of Individual Learning Action Trajectory

Set the page dwell time, the number of mouse clicks, the number of page revisits, and
the number of slider movements as the constituent indicators of the personal learning
behavior trajectory. The page dwell time is the time when the individual browses the
online teaching webpage of the ideological and political theory course. Browse to the
time to perform the close action to leave the page. The mouse click is defined as the sum
of the number of clicks of the left mouse button and the right mouse button. Every time
a user opens a new website page, it will be recorded. When a user opens the same page
multiple times, the visit volume value increases, that is, the number of times the page
is viewed [14, 15]. The sliding times of the slider is the sum of all basic events related
to scrolling the webpage. Arrange the above-mentioned indicator data in chronological
order to obtain the analysis result of individual learning action trajectory.

2.7 Realize Personal Learning Pattern Recognition

Based on the analysis results of two kinds of behavior data in online teaching of Ideolog-
ical and political theory course, it is output in the form of feature vector, and compared
with the matching standard of the individual learning mode type and behavior item.
Through qualitative comparison and quantitative calculation, the final result of personal
learning pattern recognition in online teaching of Ideological and political theory course
is obtained.

3 Comparative Experimental Analysis

In order to test the recognition function and application performance of the personal
learning pattern recognition model designed above, the following comparative experi-
ments are designed. The contrast groups in the experiment are the traditional learning
pattern recognition model based on random forest and the learning pattern recognition
model based on data mining.

The hardware configuration of the workstation is i7-6700 CPU, 32 g memory and
GTX 1080ti graphics accelerator. The software is developed based on Python 3.6 and
python 1.0. The learning pattern recognition model applied in the experiment is adjusted
by grid search method. In addition, the online teaching platform of Ideological and polit-
ical theory course in a university is selected as the operation platform of the identification
model.

In the experimental environment to collect personal learning mode data, the video
data collection needs to ensure that the classroom in the real state of shooting, effectively
recording the status of students in class, according to the light intensity of the shooting
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scene to adjust the aperture coefficient, to ensure that the image is clear, in the recording,
students are in a normal and relaxed learning state. The reference data set is set in the
experimental environment to provide a comparative reference for the operation of the
recognition model.

The recognition accuracy and application performance of the personal learning model
are respectively set as the two evaluation indicators of the experiment. Among them, the
recognition accuracy is mainly to set the actual personal learning mode of the students
in the classroom, and to indicate the convenience of comparison with the recognition
results in the form of numbers. In addition, the application performance test is to apply the
recognition model to the actual online teaching work of ideological and political theory
courses. After a period of application, analyze the students’ ideological and political
theory course test scores under different recognition models.

After statistics of relevant data, the test results of the recognition model are obtained,
and the test results of the recognition accuracy are shown in Table 1.

Table 1. Accuracy test results of the recognition model

Research object | Research object | Output result of | Output result of | The output
number number learning pattern | learning pattern | results of this
recognition recognition model
model based on | model based on
random forest data mining
1 Autonomous Inquiry Autonomous Autonomous
learning-1 learning-2 learning-1 learning-1
2 Autonomous Autonomous Autonomous Autonomous
learning-1 learning-1 learning-1 learning-1
3 Cooperative Cooperative Cooperative Cooperative
learning-3 learning-3 learning-3 learning-3
4 Inquiry Inquiry Cooperative Inquiry
learning-2 learning-2 learning-3 learning-2
5 Inquiry Cooperative Inquiry Inquiry
learning-2 learning-3 learning-2 learning-2
6 Cooperative Cooperative Cooperative Cooperative
learning-3 learning-3 learning-3 learning-3

It can be seen from Table 1 that, compared with the two comparison models, the
output result of the recognition model designed in this paper is closer to the set personal
learning mode without any misidentification, which indicates that the recognition model
designed in this paper has a higher recognition accuracy.

On this basis, the identification model designed in this paper is applied to the actual
teaching work of ideological and political theory courses, and 6 students are randomly
selected as the research objects, and the scores of the most recent course examinations of
the research objects are collected for comparison. During the application of the identifi-
cation model Combine the recognition results to adjust the student’s learning mode, and
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after a period of study, obtain the student’s test score data after applying the recognition
model. The comparison of the student’s performance before and after the recognition
model is applied to prove the application performance of the recognition method and
test results as shown in Table 2.

Table 2. Application performance test results of identification model

Research object number Students’ ideological and Students’ ideological and
political theory course political theory course
grades/points before the grades/points after the
recognition model is applied recognition model is applied

1 76 87

2 84 95

3 82 93

4 79 89

5 85 91

6 77 94

As can be seen from Table 2, before the application of the recognition model designed
in this paper, the average score of students in ideological and political theory course is
80.5. After applying the recognition model designed in this paper, the average score of
students’ ideological and political theory course is 91.5 points. By comparison, we can
see that the recognition model designed in this paper can effectively improve students’
achievement in ideological and political theory. It can be shown that the learning pat-
tern recognition method designed in this paper can effectively guide students’ learning
patterns to the right direction and has high application value.

4 Conclusion

This study provides an effective auxiliary tool for online teaching through the opti-
mization design of personal learning pattern recognition model of online teaching of
Ideological and political theory course, which can indirectly improve the quality and
effect of online teaching of Ideological and political theory course. However, due to the
design of the recognition model mainly from two aspects of video data and behavior
data for specific analysis and recognition, it needs to consume more recognition time,
hoping to be optimized and improved in the future work.

Fund Project. In 2019, Anhui Province Philosophy and Social Science Planning Project “Re-
search on the Construction of Mainstream Ideology Discourse Power in Colleges and Universities
in the “Micro-Communication” Era” (project number: AHSKY2019D052).
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