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Abstract: The application of graph theory is instrumental in the construction of a practical
teaching mode structure for an ideological and political theory (IPE) course rooted in fuzzy
system theory. In recent years, IPE education has received more and more attention. System
theory can well construct the IPE teaching mode, so we need to have a good grasp of system
theory. This paper starts with the significance of system theory in the practical teaching of
IPE, finds the IPE curriculum that conforms to system theory, and constructs the basic mode
of practical teaching of IPE on this basis. Using the idea of a multi-level fuzzy comprehensive
evaluation to quantify teachers’ teaching quality, this paper establishes an algorithm model to
quantitatively measure teachers’ teaching quality fuzzy.
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1. Introduction

Graph theory plays a significant role in developing a practical teaching mode structure for
an Interprofessional Education (IPE) course based on fuzzy system theory. Through the ap-
plication of graph theory, educators can effectively design and visualize the relationships and
connections between different concepts and learning objectives within the course. By con-
structing a graph-based knowledge representation, the interdependencies and interrelationships
among various components of the course can be mapped out, facilitating the development of
a well-organized and comprehensive teaching mode structure [1–3]. Graph theory allows for
the creation of concept maps, where nodes represent specific concepts and edges represent the
relationships between them. This enables educators to identify the core concepts, highlight
important connections, and establish a logical progression of content delivery. Additionally,
graph theory can be utilized to analyze and optimize the flow of information, activities, and as-
sessments in the teaching mode structure, ensuring a seamless and coherent learning experience
for students. By leveraging the power of graph theory, educators can enhance the effectiveness
and efficiency of the IPE course, promoting interdisciplinary collaboration and facilitating a
deeper understanding of fuzzy system theory within an interprofessional context [4, 5].

In practical teaching, the teaching content, teaching operation, education management,
teaching quality supervision, and evaluation must have a certain systematization to better
construct the functional teaching mode of the IPE course [6, 7].
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System theory mainly studies the overall connection of relevant objects through the compre-

hensive and systematic study and treatment of the theory of scientific methods [8]. This theory
reveals the same law of the interrelationship and interaction between things and objects [9].
Study the internal relations and changes of the system, and find the laws therein. System the-
ory has the principles of integrity, comprehensiveness, hierarchy, structure, and environmental
relevance [10, 11]. The principle of integrity can well recognize, transform, and manage the
research object as a whole, and the internal part of the system should obey the whole system.
The comprehensive principle can pay attention to the research object itself in an all-around way,
and the research problem can grasp the development of the system more comprehensively and
accurately [6-8]. Hierarchy allows people to understand, transform or manage a system more
hierarchically, which is beneficial to the hold of the system’s overall function. The structure
can make people understand the function and structure of the system faster and better [12].

The principle of environmental relevance enables us to better understand the system’s and
its environment’s existence and development. It can be said that system theory is a highly
comprehensive scientific method theory that can effectively combine various conditions and use
them to form a hierarchical and structured system. For ideological politics, the emergence of
system theory can make people understand IPE more truly and effectively [13, 14]. Applying
system theory to ideological and political practice teaching is significant to constructing a
certain teaching model .

The teaching evaluation method is still based on experience and qualitative analysis. The
shortcomings of this teaching evaluation method lie in, first, the assessment of teaching stan-
dards often involves multiple factors (indicators) rather than only from the situation of one or
several factors (indicators); Secondly, in the comprehensive evaluation, the Score every single
index.

2. Analysis of Practical Teaching of IPE Course

2.1. Categorization of Teaching Content

The basis for the assembly and operation of the practical tutoring mode of IPE courses is
the systematization of teaching content [15]. The motive of practical teaching of IPE courses
is to cultivate students to use theory to observe society and recognize society. Right now, the
contents of IPE courses offered in colleges and universities in China have different emphases,
but they all have the same goal, that is, to achieve students’ accurate grasp of Marxist theory
and ideological and political education [16]. Then think about your life. The tutoring contents
of major colleges and universities are interrelated to form a certain system. This system meets
the teaching objectives of IPE courses and can better achieve the motive of scientific and
comprehensive ideological and political education for students. As a system, it must have
unified normative requirements to a certain extent, which is the systematization of teaching
content. The systematization of teaching content can effectively avoid the phenomenon of
scattered and random practice teaching and can help practice teaching achieve routine and
scientific. Therefore, the first thing to grasp in the practical tutoring phase of the Ideological
and theoretical course is the systematization of teaching content.

2.2. Categorization of Teaching Operation

There is a process in the practical teaching of the IPE course. In the process of practical
teaching, the purpose of teaching cannot be achieved directly, but it must be achieved through
the process of practice [17, 18]. In the current practical teaching, many dynamic factors are
added, that is the mixture of tutoring methods and teaching environment and the use of
practical methods to complete the teaching of IPE. In the current practical teaching, IPE
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teaching is regarded as a whole, and a relatively perfect system is established. Through a
relatively perfect dynamic grasp of this system, a practical teaching method is formed. This
method is mainly based on theoretical teaching [19]. Teachers arrange for students to carry
out practical teaching campaigns, apply Marxist theory to practice, let students better grasp
and understand Marxist theory in practice, transform Marxist theory into learning objectives
in practice, and realize political teaching content. Although this teaching method can make
students grasp and understand the Marxist theory well, it must have a certain premise, that
is, in the process of practice, they must be able to grasp the whole process of operation well,
that is, the systematization of teaching operation process [20].

2.3. Categorization of the Teaching Management System

The integrity, hierarchy, and structure, in theory, are actually the requirements for the man-
agement of the system. In a complete system, only when the subsystems cooperate with each
other can the role of the system be better played. System management is a scientific manage-
ment method that realizes the management of the whole system through the management of
subsystems. In the practical teaching of IPE, the teaching methods and contents are based on
the teaching tasks and teaching objectives. In this way, all departments of the school need to
be integrated into a system so as to ensure normal work. The requirements for teachers are
outstanding ability, comprehensive quality, and strong IPE and practice foundation so as to
build a good teaching management system, which includes excellent teachers, perfect theories,
and sufficient funds. Establishing a sound teaching standardization and systematization of IPE
teaching and is more conducive to students’ acceptance of IPE knowledge [21,22].

3. Four Establishments of Teaching Quality Evaluation Algorithm Model

3.1. Basic Concept of a Fuzzy Comprehensive Assessment

A fuzzy comprehensive assessment is to make a comprehensive correction or decision on the
object according to the complexity of the research object and the number of correction factors
involved, based on certain goals or standards. Fuzzy comprehensive evaluation can be divided
into two types: single-level fuzzy comprehensive correction and multi-level fuzzy comprehensive
assessment.

1. The factors affecting the evaluation object are classified according to attributes, and the
factors of different categories belong to different levels. After classification, there are a few
elements in each category. On the one hand, the weight is easy to reasonably distribute;
on the other hand, the weight coefficient will not be too small, so some limitations of
single-level fuzzy correction can be overcome.

2. First, a single-level fuzzy comprehensive evaluation is carried out on the lower-level factors.
When the factors are divided into multiple levels, the factors at the lowest level are gener-
ally more specific and easier to grasp and evaluate correctly. Therefore, a comprehensive
evaluation of the factors at the lowest level can improve the accuracy of the evaluation
results.

3. On the basis of a single-level fuzzy comprehensive evaluation, the comprehensive evaluation
of each factor at the upper level can be carried out. According to the needs, the 2-level,
the 3-level, and U-level fuzzy comprehensive evaluation can be obtained in turn. The fuzzy
comprehensive evaluation of two or more levels is called multi-level fuzzy comprehensive
evaluation.
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3.2. Establish an Index System for Teachers’ Teaching Quality Evaluation

Generally, it can only be evaluated by selecting a number of representative indicators. The
evaluation index set u includes 6 aspects: teaching attitude (U1), teaching content (U2), teaching
art (U3), classroom structure (U4), classroom management (U5) and teaching effect (U6), which
are recorded as:

U = {U1, U2, U3, U4, U5, U6}. (1)

Taking teaching attitude as an example, the indicators for evaluating teachers’ teaching
quality are determined as follows:

• Careful lesson preparation (U1);
• Dignified appearance (U12);
• Being patient and enthusiastic to students (U3).

U1= careful lesson preparation, dignified appearance, patience and enthusiasm for students
corresponding elements U1 = {U11, U12, U13} means that the score is denotes the score from
(90 ⩽ U1 ⩽ 100; 80 ⩽ U2 ⩽ 90; 70 ⩽ U3 ⩽ 80; 60 ⩽ U4 ⩽ 70; 40 ⩽ U5 ⩽ 60; 0 ⩽ U6 ⩽ 40), See Table
1 for specific index system.

Primary Index Secondary Indicators
Learning attitude (U1) Prepared the lessons carefully (U11); The dignified appearance (U12); Be pa-

tient and enthusiastic for students (U13)
Learning content (U2) Clear learning objective (U21); Science of learning content U22; Handling key

and difficult points (U23); Appropriate number of lectures (U24)
Learning land (U3) Good at inspiring thought (U31); Pay attention to differences in personality

(U32); Guidance on teaching methods (U33); Teaching language and blackboard
writing (U34); Strengthens students’ interest in learning (U35); Rich learning
methods (U36)

Classroom structure (U4) Design of learning links (U41); Connection between old and new knowledge
(U42)

Classroom management (U5) Distant to and from class on time (U51); Strictly require students (U52); Class-
room discipline (U53)

Teaching effect (U6) Distant to and from class on time (U61); Strictly require students (U62); Class-
room discipline (U63)

Table 1. Classroom Teaching Quality Evaluation Indicators and Their Codes

Each element set up to the evaluation set [23] can be constructed as:

U : µ = 1
21(62 − x), (2)

where x is the score obtained by each element in U .
According to the hierarchical structure of the above teaching quality evaluation, the expert

evaluation method is used to determine the influence weight of the factors of each criterion
layer on the target layer and the weight value of each influence factor on the evaluation goal
as shown in Table 2 (Note: the mass of the secondary index in the above table refers to the
weight of the secondary index relative to its upper-level index).

5 examples of fuzzy evaluation of teaching quality, the scoring results of each index of a
teacher are shown in Table 3, and the evaluation steps are as follows:

1. Through the first level fuzzy comprehensive evaluation.
According to the score results in Table 3, the scores of each secondary index of the first
evaluation index teaching attitude U1 are substituted into Eq. (1). If the score of U11
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Serial number Primary indicators and weights Secondary indicators and weights

1 U1(0.108) U11(0.668) U12(0.098) U13(0.234)
2 U2(0.245) U21(0.107) U22(0.529) U23(0.243) U24(0.121)
3 U3(0.174) U31(0.315) U32(0.100) U33(0.207) U34(0.116) U35(0.195) U36(0.095)
4 U4(0.101) U41(0.800) U42(0.200)
5 U5(0.090) U51(0.169) U52(0.447) U53(0.384)
6 U6(0.28) U61(0.200) U62(0.800)

Table 2. System Weight Distribution of the Evaluation Index

is 94, the single factor evaluation vector can be obtained by substituting the Eq. (1)
R1 = (0.4, 0.6, 0, 0, 0, 0), Substitute the score of 85 for the dignified indicator U12 and
89 for the patient and enthusiastic indicator U13 into Eq. (1), then the corresponding
evaluation vector is U12 = (0, 0.5, 0.5, 0, 0, 0); U13 = (0, 0.9, 0.1, 0, 0, 0). So get

R1 =

0.4 0.6 0 0 0 0
0 0.5 0.5 0 0 0
0 0.9 0.1 0 0 0

 .

Then, from Eq. (1), we get

B1 = A1R1

= (0.668, 0.098, 0.234) . R1

=

0.4 0.6 0 0 0 0
0 0.5 0.5 0 0 0
0 0.9 0.1 0 0 0


= (0.2672, 0.6604, 0.0724, 0, 0, 0,) .

After normalization, the teacher’s teaching attitude score is 26.72% excellent, 66.04% good
and 7.24% medium. Now it is stipulated that ”excellent”, ”good”, ”medium”, ”qualified”
and ”poor” The corresponding representative scores of ”poor” grades are 95, 85, 75, 65,
50 and 20, which form a grade score matrix. The teacher’s teaching attitude evaluation
score is:

S = (0.0965, 0.5137, 0.2480, 0.0984, 0.0281 0.0132) [95, 85, 75, 65, 50, 20] = 80.

By analogy, concluded that the final result of teachers’ teaching content is

B2 = (0.0321, 0.2336, 0.4918, 0.1215, 0.0908, 0.0302).
The evaluation result of teaching art is

B3 = (0.1982, 0.1628, 0.3848, 0.1872, 0.0335, 0.0335).

The evaluation result of classroom structure is

B4 = (0, 0.72, 0.2, 0.08, 0, 0).

Evaluation results of classroom management

B5 = (0.2814, 0.6679, 0.0507, 0, 0, 0).

The evaluation result of teaching effect is

B6 = (0, 0.8, 0.1, 0.1, 0, 0).
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2. From the scores obtained above, the fuzzy relationship matrix is obtained:

R =



0.2672 0.6604 0.0724 0 0 0
0.0321 0.2336 0.4918 0.1215 0.0908 0.0302
0.1982 0.1628 0.3848 0.1872 0.0335 0.0335

0 0.72 0.2 0.08 0 0
0.2814 0.6679 0.0507 0 0 0

0 0.8 0.1 0.1 0 0


.

Primary index Secondary index score
U1 U11(94) U12(85) U13(89)
U2 U21(93) U22(82) U23(73) U24(52)
U3 U31(75) U32(80) U33(77) U34(96) U55 U36(45)
U4 U41(86) U42(72)
U5 U51(89) U52(77) U53(94)
U6 U61(72) U62(90)

Table 3. The results of the scores of various indicators of a teacher

According to the above calculation, the final evaluation result of the teacher is 80 points The
final evaluation result obtained by fuzzy comprehensive evaluation is a proxy value, and the
number range is 0 − 100; higher the score, better the quality of classroom teaching, otherwise
worse [24].

4. Teaching Effect of IPE Course

Higher education institutions should actively promote collaborative innovation and com-
prehensively cultivate the ability of talents and scientific researchers. The joint innovation
mentioned here is mainly about the whole system. Based on the same goal, each subsystem
coordinates and cooperates in different ways to achieve the common goal of the whole, as shown
in Figure 1, the teaching effect of IPEs; what we need to do is to create a collaborative mech-
anism to ensure that all parts of practical teaching can effectively coordinate their work, to
produce synergy and better complete the education of students. If there is no good collabora-
tive mechanism, there will be many emergencies in the process of practical teaching, which will
have an adverse impact on the effect of teaching work.

The goal of practical teaching of the IPE course is for students to better grasp and learn the
application of Marxist ideological theory in practice. This goal has a certain degree of abstrac-
tion, so it must be divided into levels and structures and transformed into specific practical
teaching goals with strong operability. As shown in Figure 2, in the process of strengthening
practical teaching, we should also strengthen the awareness of practical education, formulate
reasonable plans, and improve the scientific system, which is the requirement of the central
document. We should break boundaries between traditional courses to a certain extent and
combine different disciplines with IPE so as to achieve the innovation of students’ teaching.
The IPE work is divided into several courses. We can integrate the same teaching objectives
into the teaching objectives of these courses to carry out unified practical teaching and com-
bine these courses scientifically and effectively, which can not only help the school to complete
the teaching work to a certain extent but also enable students to understand the theoretical
knowledge of Ideological and political education [16,17].

As shown in Figure 3, different attributes have an impact on teaching. It is necessary for each
IPE course to build a teaching system that is based on the requirements of each course. The
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Figure 1. IPE Effect

Figure 2. Effect of IPE Under Different Methods

system theory regards the ideological and political education work as a whole, each discipline
is one of the subsystems, and the goals of each subsystem are different, which requires us to
design an overall school ideological and political practice teaching system after we have certain
research and understanding of each subsystem, that is, each discipline, and effectively avoid the
intersection and repetition of content in the teaching process. The construction of this teaching
system should change according to the continuous change of the implementation content, and
it should be able to keep pace with the times [18].

As shown in Figure 4, the iterative effect of this method, ideological and political practice
teaching needs to use various resources in and out of the school to carry out teaching work,
which requires us to make rational use of resources and maximize the use. When carrying
out ideological and political practice teaching, we can cooperate with the Youth League Com-
mittee, student union, academic affairs office and other departments, make full use of various
departments, and integrate and utilize the existing resources. As shown in Figure 4, we can
also share the resources of the practice site with various departments, which is not only helpful
for the ideological and political practice teaching work but also very helpful for the work of
other departments of the school.
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Figure 3. Influence of Different Attributes on Teaching

Figure 4. Iterative Effect of this Method

5. Conclusions

To sum up, system theory has a great impact on the establishment of the teaching phase of
the IPE course. Through the discussion of this paper, the author can provide guidance for the
construction of the teaching mode and hopes to have a certain reference significance for future
IPE. Using the method of fuzzy comprehensive evaluation in fuzzy mathematics, through the
careful consideration of various factors to measure the quality of classroom teaching and the
combination of qualitative and quantitative analysis, thus providing a reasonable method for
Teachers’ teaching quality.
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