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ABSTRACT ARTICLE HISTORY
This paper aims to enhance the effectiveness of moral education Received 15 March 2023
teaching through an innovative approach. By integrating neural Revised 26 April 2023
network technology, a data-model-driven three-dimensional Accepted 27 April 2023

initial model construction algorithm was proposed to identify
the characteristics of moral education classroom teaching. The
3D space base point and initial value of shape parameters were
obtained based on color point cloud data, and the 3D space
coordinates of all the vertices of the model were calculated
using the Euclidean distance algorithm, resulting in the con-
struction of an initial 3D model. Furthermore, a model of
Innovative Moral Education (IME) in higher education was devel-
oped based on neural network, and a framework analysis was
conducted. Results from simulation teaching research indicate
that the IME teaching mode based on the proposed neural
network model has a significant practical effect. Overall, this
study offers insights into an innovative approach to moral edu-
cation teaching and contributes to the development of effective
pedagogical practices.

Introduction

The rapid expansion of the economy and diversity of interests result in
a diversification of values, which is mirrored in the diversification of ideas
among students. Some students’ political attitudes and positions are wavering,
and incorrect popular opinions in society readily mislead them. Furthermore,
some students are apathetic to societal and political events, believing that they
have little to do with them and are detrimental to students’ overall growth. In
this period, people incorporate and integrate “Internet +” into all aspects of
their lives, and they investigate development concepts, models, and unique
approaches with their industry features (Trottier 2018). From a sociological
standpoint, “Internet +” is made up of regular independent people, and it is
the collection of knowledge, wisdom, and energy by thousands of people to
promote social change, development, and advancement. In the “Internet +”
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era, everyone has access to the resources they require and a platform to
communicate their thoughts and opinions and express their unique voice
(Assumpgao et al. 2018). “Internet +” employs multiple communication car-
riers as the medium, employs digital information technology, employs general
Internet thinking, links mobile clients, and efficiently distributes information
through multimedia formats such as graphic and audio-visual materials and in
progress. People in the new era can hunt for new growth points, obtain new
development space and chances, and communicate and showcase to meet
tailored development desires through the network platform (Chatterjee, Kar,
and Mustafa 2021).

The integration of “Internet +” and education not only refers to the specific
application of Internet technology in the field of education, but also a major
revolution in the field of education. Some people think that “Internet +
education” is “smart education.” This modern educational method has
brought unprecedented opportunities for all kinds of education. It meets the
learning needs of modern people in the new situation.Education has also
brought unprecedented challenges. Learning methods all bring a certain
impact (Grossi et al. 2018).

The educational setting is “networked.” The deep integration of “Internet +”
and education has resulted in a campus life for students with “no Internet
presence,” The Internet has had a big impact on students, attracting worldwide
attention. With the advent of the “Internet +” era, ideological and political
educators increasingly transitioned from knowledge imparters to instructors
and servicers of students’ learning. In contrast, students transitioned from
passive recipients of knowledge to active constructors. The primary body of
education has been realized during this process. The effective connection with
the educational object emphasizes the subjectivity of education even more.
Educational subjects have a high level of participation. Educational activities in
the “Internet Plus” age have a more contemporary feel. Micro-classes flipped
classrooms, and efficient classes are all examples of network-related teaching
approaches used in ideological and political courses (Pangrazio and Sefton-
Green 2020). In a student-centered classroom, students are motivated to
participate and interact with teachers. They are eager to express their opinions
and views and have an equal dialogue with teachers. In a free and open
educational environment, in specific educational practice, based on the mean-
ing and basis of common activities, construct social and psychological condi-
tions that are conducive to teacher education and student learning (Walsh
2020).

Educational synergy is gradually formed. School education occupies
a dominant position in the education of young people. The most effective
education is an all-round and three-dimensional education model. Building
the joint force of school, society and family education has always been an
important force in the search for successful education. Under the integration
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of “Internet +” and education, we can usually see the same communication
platforms such as “School News” and “College Communication,” which can
release information and contact parents to understand students’ situation in
the first time. As an indispensable bridge for moral education teaching, net-
work carriers can be effectively used in the context of education in the new era,
and it is of practical and far-reaching significance to find a promotion mode
suitable for moral education teaching (Wiggins and Wilbanks 2019).

The integration of “Internet +” and education can effectively promote the
informatization of education, especially the development of modern educa-
tional technology. Modern educational technology is the theory and applica-
tion of computer-centered educational technology in education and teaching.
It mainly expresses its innovation in educational means, educational media
and educational facilities. The educational informatization mentioned here
refers more to the application of educational technology in actual education
and teaching, which mainly includes (Budiharto and Meiliana 2018): rich
educational resources, interoperable communication platforms, and innova-
tive educational forms. Under the foreshadowing of educational informatiza-
tion, network media has become an important carrier of moral education
teaching. While providing massive information and technology for moral
education, we must first apply the concept of physiological and psychological
development, and fully consider the feasibility of education implementation;
Secondly, it is necessary to connect the subject and object of education, which
is easy to operate and easy to accept. Moral education is a two-way interaction
process between teachers and students. Education informatization is not only
reflected in the technical support provided by information technology for
education, but also in the specific implementation of the information platform
in the field of education (Berendt, Littlejohn, and Blakemore 2020). Only by
connecting and interacting between moral education teaching and students
through effective information, so as to influence each other and work together,
can education informatization be implemented and become a “booster” for the
practical activities of moral education education and teaching, helping the
subject and object of education Build a bilateral platform for informatization
(Ferguson and Caplan 2021).

Communication and cooperation are the most effective and straightforward
ways to help pupils grow and progress in daily learning. The “Internet Plus”
era creates conditions for sharing and collaboration in moral education, and
its role is becoming more prominent. “Internet + education” creates a network
platform for exchanges and cooperation between teachers and students,
between teachers, and between schools, as well as extensive teaching resources
for moral education courses. The extensive network of resources overcomes
traditional education’s limits in terms of teaching resources, and its qualities of
promptness, speed, and wide diffusion also make it possible for both educa-
tional parties to master educational resources in a short period. More
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specifically, using rich network resources to carry out moral education teach-
ing activities can improve the effectiveness and attractiveness of moral educa-
tion teaching while also achieving subtle benefits (Saltz and Dewar 2019).
Innovating the teaching form of moral education, the convenience and inter-
activity of the Internet have become the first choice for people to find
resources. We can check the portal websites of each school, and we can also
publish educational information through the school’s official website, Weibo
and WeChat; through parents Groups and student groups guide students to
discuss and express their opinions; establish a guidance mechanism to enrich
the teaching forms of moral education (Ford et al. 2020).

Teachers’ understanding of students is no longer limited to “static” under-
standing in the classroom, but to understand students from multiple perspec-
tives. The so-called dynamic understanding refers to the timely grasp of the
changes and progress of students in all aspects. Such as learning progress,
changes in homework completion, organizational discipline, changes in hob-
bies, changes after being praised, criticized, and disputes and conflicts between
classmates (Alfano, Higgins, and Levernier 2018). Build a network platform,
set up class Weibo, WeChat groups, etc., publish hot spot announcements in
a timely manner, popularize current affairs education knowledge, and under-
stand students’ ideological trends; carry out hot spot browsing and tracking,
find the websites and hot spots that students browse the most, and understand
students’ activities Pointing to, to find out the possible problems of students in
time, such as whether they are addicted to online games or misled by bad
websites, and whether there are bad mental health activities. Timely feedback
to the classroom, combined with classroom education. By establishing an
effective defense and diagnosis mechanism, cooperating with classroom edu-
cation, and building a dynamic link of moral education subjects through
online and offline education models (Livingstone 2019).

This paper combines the neural network technology to carry out the
innovative development of the moral education teaching mode, and effectively
promote the further development of the moral education teaching mode.

Character Recognition of Moral Education Teaching
Model Initial Value Acquisition Algorithm Driven by Color Point Cloud Data

Flow chart of initial value calculation of model parameters is shown in
Figure 1. The main flow chart of the initial value algorithm for obtaining the
point cloud data calculation model based on Kinectv2 is as follows:

(1) The algorithm passes the Kinectv2 and calls the SDK to obtain the depth
photo and color photo of the measured scene;
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(2) The algorithm aligns the depth photo and the color photo under the
same viewing angle to obtain depth information and its corresponding
color (RGB) information, and then the color point cloud of the mea-
sured scene can be constructed;

(3) Through the acquired color point cloud, the algorithm manually selects
a base point of the cuboid object to be measured in the scene (that is, the
vertices of the model are located on the model, and the number of fixed
points obtained by different models is different) and auxiliary points
(the corner points that assist in calculating the shape parameters of the
model) to determine the initial parameters of the model, including the
coordinate parameters (X, Y, Z) of the base point and the shape para-
meters of the model length (L), width (W), height (H);

(4) Through the initial parameters of the known model base point, that is,
the coordinate parameters (X, Y, Z) and its shape parameters (length,
width, height), the coordinates of the unknown point are calculated
according to the Euclidean distance in the three-dimensional space, and
the algorithm obtains two sets of solutions of an unknown vertex,
judges the relationship between the solutions of the two sets of

Color
picture

Kinect Aligned RGB
data — | information and
acquisition Depth information
Deep A colored point Matlab
picture cloud of the scene software

l

Gets the four-vertex-
space coordinates of’
the model

l Based on the
Eur
Calculate the shape du LoFPSon
i1stance
parameter, L/ W /H )
formula for
l judgment

Calculate the
unknown point
space coordinates

Conform with the
model space
coordinate system
extension direction

N—= | Discard

T
Y|
v

The initial wireframe model is constructed
based on the point cloud spatial coordinates

Figure 1. Flow chart of initial value calculation of model parameters.
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coordinate points and the model space CS, and finally constructs the
initial model of the regular cuboid.

Kinectv2 refers to the second version of Microsoft’s motion sensing input
device, the Kinect. It was released in 2014 and is designed to be used with the
Xbox One and Windows 8.1 or later. The Kinectv2 features improved hard-
ware over its predecessor, including a 1080p camera, increased depth sensing
capabilities, and an expanded field of view. It also includes improved skeletal
tracking, voice recognition, and gesture recognition, allowing for more
advanced user interactions with games and applications. The device has
been used for a wide range of applications beyond gaming, including in
healthcare, education, and robotics, due to its advanced motion tracking
capabilities.

The Kinectv2 depth image generation principle is that the sensor based on
digital imaging technology can measure the distance between the entire scene
and the sensor. These distance values are stored directly in a matrix whose size
corresponds to the resolution of the depth sensor. In fact, for each pixel of the
512 x 424 depth image, the measuring device estimates the distance value to
the corresponding target point in real time. This output data is the depth
image, which is a 2D image from which the 3D coordinates of the scene can be
calculated.

Kinectv2 each has its own inherent depth parameter. Since Microsoft
releases both the Kinect sensor and its official software development kit
(Software Development Kit, SDK), it allows to develop solutions for many
tasks. Therefore, in this article, we use the third-party compiler Matlab to
obtain this parameter through camera calibration.

The fixed-focus color camera and depth camera parameters of Kinectv2 are
fixed, but located in different positions. Therefore, before obtaining the 3D
point cloud data, we need to use the MapDepthFrameToColorSpace function
in Kinectv2 to align the depth image and the color image in the same
perspective:

MapDepthFrameToColorSpace(512 x 424, depthData, 512 x 424.m_p
ColorCoordinates);

Through the alignment of the two perspectives, we can obtain the image
sequence of the depth image representing depth information and the color
image representing color information under the same perspective. A color
photo with a resolution of 1920 x 1080 can correspondingly obtain 1920 x
1080 pixels. Since each pixel of the depth image represents the value of the
corresponding point cloud, 1920 x 1080 three-dimensional coordinate points
can be obtained accordingly, and the calculated number of point clouds is
217,088 points. Based on this, the six-dimensional point cloud dataset R, G, B,
X, Y, and Z of the Kinectv2 shooting scene can be obtained, and RGB
represents the color value of a certain point in the space. XYZ represents the
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three-dimensional spatial information of the point, and RGB and ATZ are in
one-to-one correspondence. The three-dimensional space information can be
calculated from the depth image and the camera’s internal parameters, and the
color information can be obtained from the color photo.

Calculation of Initial Value of Regular Cuboid Model Parameters

Regular cuboid objects often seen in real-life indoor scenes have different
appearances and textures. However, it has regularity and symmetry in shape
and structure, which makes it possible to describe simple geometric cuboids
based on point cloud data-driven models. Generally speaking, one base point
and three auxiliary points of the known model can uniquely determine
a cuboid.

Parameter description of the cuboid model as shown in Figure 2,the dis-
tance relationship between the unknown point 4, point 5, point 7, and point 8
of the tested model and the known points is as follows:

When i = 4, d14 = WZ, d34 = I’V2 -+ H2 + Lz, d64 = Hz;

When i = 5,d;5 = L%, d35s = H?, dgs = W? + H?> + L

When i = 7, d17 = W2 + I‘I2 + LZ, d37 = Wz, d67 = Lz;

When i = 8,dig = L?> + W?,dsg = H*> + W2, dgg = H> + L%

By subtracting formula (6) from formula (5) and formula (7) from formula
(6), we get:

(1 —x3) (%1 +x3 —2x) + (1 —y3) 01 +y3 —20) + (21 — z3) (21 + 25 — 2z) = di> — dsi> (8)

(x3 — x6)(x3 + X6 — 2x,') + ()/3 — )’6)(}’3 + ¥ — 2}/,*) + (23 — Zé)(23 + 26 — 22,‘) = d3,‘2 — d6t2 (9)

The expressions of x; and y; about z; can be derived by taking z; as a known
value by combining (8) and (9). Then, it can be substituted into any one of

8 |

3 L 2

Figure 2. Parameter description of the cuboid model.



€2214767-1496 X. SHI

formula (5), formula (6) and formula (7) to obtain the one-dimensional
quadratic expression equation about z;:

Azz-z—i—Bzi—i—C:O (1)
Among them,

A = (20123 — 23121 — 2X1210 + 2X1021 + 2X120 — 2x1,z3)2

/(2x1y2 — 2x191 — 2%1Y + 2591 + 2X1), — 2x,,y2)2 (11)

B= (2 <y1 _ <d1x3 _2d3x1 _Zdlxé + fjsl’ﬁ + dzxs - dsfs + X1x22 - xlzf_% - x1x262 + xlz'sz + xaxzsz - X322X6 + x,v52 ))
—X3)1° — X1Y6” T Xe)1” +X3y11” — X6 YT+ X123° — X3217 — X1Z6” + X6Z1” + X32Z6° — X623
[ (2x1y3 — 2x391 — 2X1 Y + 2X11)1 + 2XiYn — 2XnY3) X (2X123 — 2X221 — 2x1 = 1 4 2Xc21 + 2X329 — 2X, = 23)
[(2x1y; — 2x3y; — 22001 + 2x0, y1 + 26391 — 2%ai) — 2%

B (2 (Xl N (dzl)’7 - d3)’21 - dzl);s + d162)/1 +Zd3)/s - dez)’7 - xi)@ +xgy1 +;ny5 :Xéyl ;xﬁys jx§y3 +y1y§7)
VY3 = V1Vs T V1Vs T V3Ys = V3V + 125 = ¥32) — 125 + Y6~ ==1 +¥3% — YeZ;
/((2x1y3 —2x3y1 — 2x1Y6 + 2Xky1 + 2%y, Y — 2xiy3)) X (2y123 — 2y321 — 2¥izn + 2¥621 + 29320 — 2Y6 = 23)
[ (2x1,y3 — 2331 — 2x1Y4 + 2% 91 + 2X3Y — 2X4)2)
(2)

dyxs — dsx) — dyxg + dex) + daxg — dexs + x1x32
—x1%X3 — x1X6” + X1°X6 + X3%6”
€= —x32%6 + X132 — x3912 — X1Y6> + X6y12 + x3)6°
3" X6 1)3 3)1 16 6)1 3)6
—x6y3° + %1237 — X321 — x126% + X621° + X326 — X237
[ (2x1y3 — 2331 — 2x1¥6 + 2X6)1 + 2X3)6 — 2x6y3))2 —d,
diys — dsy1 — diye + dey1 + dsys (3)
—dsys — xiys + x3y1 + xiys — xgn
+ [+ | —2ys +xgys + 13 = yiys =y’
+¥is +y3y6” — yaye + 017 — 32
—)125 + Yozl + y3Zg — Y25

/(2x1y3 — 2x3y1 — 2x1y5 + 2x61 + 2%376 — 2%6y3))” + 2

This part of the content will be discussed in the article’s model image registra-
tion based on generalized point photogrammetry theory.

Model Coordinate Transformation

The 3D modeling driven by data-model is to build a model after obtaining the
spatial 3D information of the object, and then register it with the image to
achieve the purpose of 3D modeling. In this process, a series of coordinate
system (CS) transformations are involved.

The Kinectv2 sensor CS is the spatial CS where the current camera is
located.

The image plane CS is the plane rectangular CS determined by the internal
frame of the Kinectv2 camera, which is used to describe the spatial position of
the image point and the projection center. The main point is the origin, and
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the X and Y axes are respectively a CS parallel to the edge line of the image
frame, which is a two-dimensional right-handed rectangular CS (Figure 3).

The CS of the computer monitor is recorded, including the entire screen,
and the upper left corner of the screen is (0,0), which is a left-handed CS.

The CS transformation involved in 3D modeling driven by data-model
mainly includes: the projection from the three-dimensional space to the two-
dimensional plane, and the conversion between the two-dimensional plane
CS, as shown in Figure 4.

The content of this section mainly discusses the conversion between the
three-dimensional space and the two-dimensional space CS, that is, the con-
version between the RGB camera space CS and the image plane CS of the
model driven by point cloud data. There is a point P in the RGB camera space,
and the coordinates of the point P in the RGB camera space are (X, Y, Z), F is
the distance from point p to optical center o, and the pixel coordinates of p are
(%, y), as shown in Figure 5.

From Figure 5, we can know that this is a regular relationship of similar
triangles, from which we can get:

x= fx)—Z‘
(4)
y=hz
If the coordinate of the image principal point corresponding to the optical
center on the image is (xo,, o), then:

x=fix+x
. (5)
y=fz+tx
The acquisition of camera internal parameters can be achieved through

camera calibration, and the checkerboard method is generally used for
camera calibration. By formula (15), the three-dimensional space

col

Figure 3. Image plane CS (left) and screen CS (right).
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Two-dimensional
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system conversion
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three-dimensional
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systems
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system)

Figure 4. CS transformation relationship.

Pomnt cloud model spatial
coordinates (RGB camera
coordinate system)

o (Center of

light )

Figure 5. Camera recording process.

coordinates of the point cloud can be converted into the two-dimensional
coordinates of the image plane to achieve the purpose of model and image

registration.

The IME Cultivation Mode in Colleges and Universities Based on the

Perspective of Neural Network

By adjusting the training algorithm, finding the optimal evaluation effect is
the evaluation model. The training effect of the model is judged by the
coefficient of determination and relative error. The whole process is shown

in Figure 6.
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The connection diagram between each module is shown in Figure 7. The
page object analysis module is the main module of the system. Among them,
the segmentation part runs on the client side, and the classification part is
deployed on the server side, which can call the text recognition module on the
server side, and transmit the final result information to the file recovery
module to generate editable electronic documents.

The sequence diagram of the system is shown in Figure 8. Because auto-
matic screen capture covers all functions, only the sequence diagram of
automatic screen capture is shown here. First, the user manipulates the MFC
interface to enable the automatic screenshot mode, the MFC interface pops up
teedback, and sends a start message to the screenshot image processing
module and the client module. At this time, both the automatic screen capture
and the client module create a new thread, and perform screen capture and
processing operations in a loop. The two threads transmit information such as
sol and picture number through shared memory. The client module reads the
picture according to the number for processing. Each time the client module
reads a picture, it calls the segmentation model to obtain the region segmenta-
tion coordinates, and transmits the segmented region picture to the server
through Socket communication. The server calls the classification and recog-
nition model to classify and recognize the regional images and transmit the

System BP neural
¢ BP neural modeling D network
network [ B initialization
iconstruction | | Construction of | | | : l
I ropri | ! BP neural
an;gpl Opt lla te M1 petwork BP neural '
neura I e network training 1
network | ¢ training l :
""""""""""""""""""""" . N
The training | | |
ends
Y

Testing data

¢ BP Neural
¢ network J'
{ evaluation BP Neural 1
network
evaluation |

Figure 6. Flowchart of BP neural network algorithm.
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Figure 8. System sequence diagram.
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results to the client. The client then invokes the file generation module to
generate the classification and recognition results into docx documents.
When students enter the system, they first need to verify their identity. If it
is the first time to log in, it is necessary to test its basic ability and basic
learning characteristics, and extract appropriate resources based on the results
obtained, and students begin to enter the learning process. If the student
already has a learning record, they can choose whether the purpose of this
session is to study or to take a test. For students who choose the “Learning”
branch, the system will extract their learning breakpoints, and recommend
reasonable learning resources for them by matching their learning situation
and preferences, and then enter the learning process. If the student chooses the
“Testing” branch, or when the student has completed the assigned learning
content, they will move to the testing process. If the student’s ability reaches
the expected target, the adaptive model will update the student’s learning
characteristics and recommend appropriate resources for the student to
enter further learning content. Otherwise, students should continue to study

Student
login

Student module

Yes

Basic ability test J I
—¥ - No Database
Basic learning feature test ' - n{inagen(lle[llt
- Read student Database ~\ module
s el
—¥ log, get _,—< management )
Obtain learning features learning le] e module
e resource L \\T/
2 L 2
Get learning resource
based on learning features Adaptive module
] Learning
process
T
Learning finished

Choose new
resource based on

Test based on item learning features
response theory v
Get resource
for the failed I
Get ability estimated
value

/ Use Bayesian /

classification to get

student features
/ based on historical

score records

Figure 9. The flow circle of the student adaptive module.
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Table 1. The practical effect of IME teaching mode based on neural network model.

NO. Teaching effect NO. Teaching effect NO. Teaching effect
1 80.40 25 80.73 49 80.40
2 81.97 26 80.47 50 83.42
3 88.00 27 88.68 51 87.91
4 80.07 28 81.37 52 86.97
5 81.67 29 83.51 53 88.18
6 81.52 30 84.50 54 81.75
7 81.21 31 88.38 55 88.88
8 84.81 32 88.65 56 87.63
9 88.03 33 81.27 57 86.70
10 85.08 34 79.95 58 82.67
1 84.89 35 87.48 59 83.41
12 85.04 36 84.19 60 85.34
13 88.14 37 82.11 61 87.75
14 84.58 38 79.64 62 79.04
15 80.57 39 80.98 63 79.26
16 84.70 40 88.40 64 79.83
17 80.23 41 8541 65 83.13
18 79.23 42 81.09 66 82.37
19 88.71 43 80.43 67 82.84
20 84.80 44 88.96 68 82.56
21 88.50 45 84.32 69 88.74
22 81.15 46 86.50 70 84.14
23 87.85 47 85.26 71 85.55
24 85.47 48 80.75 72 79.41

the content that they did not pass. The system will track and analyze the
learning situation of students, as shown in Figure 9.

The model is tested to explore the practical effect of the IME teaching model
based on the neural network model, and the teaching efficiency of the model is
carried out in combination with the simulation evaluation method, and the
evaluation results shown in Table 1 are finally obtained.

Based on Table 1, the practical effect of the IME teaching mode based on the
neural network model appears to be positive. The table shows a range of
teaching effects measured in terms of percentage scores (ranging from
79.04% to 88.96%) for 72 different teaching scenarios. The average score
appears to be around 84%, which suggests that the IME teaching mode
based on the neural network model is effective. Additionally, the range of
scores is relatively narrow, with most scores falling within the 80-88% range,
which indicates that the teaching mode is consistently effective across different
scenarios. Overall, the results suggest that the innovative moral education
cultivation model based on neural networks proposed in this study has
a good practical effect.

Conclusion

In conclusion, the teaching of moral education is a fundamental aspect
of guiding students to establish a correct political position and direction
in the process of education. By adhering to the guiding position of
Marxism and the development needs of socialism with Chinese
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characteristics, this research offers a multi-faceted comparison of plur-
alistic values, helping students view them with a rational and critical
perspective. The study demonstrates the correctness of the core socialist
values and emphasizes the importance of using various teaching meth-
ods and means to improve students’ political awareness and sense of
responsibility. By combining neural network technology, this research
proposes an innovative approach to moral education teaching, the IME
teaching model. Through simulation teaching research, the practical
effectiveness of the model is demonstrated, offering new insights into
the development of effective pedagogical practices for moral education
in higher education.
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