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Abstract. In the process of analyzing the passing rate of online open courses of
automation technology, it is difficult to guarantee the prediction accuracy of the
passing rate of courses due to the influence of course factors, learning behavior
factors and environmental factors. Based on this, the intelligent prediction method
of the passing rate of online open courses of automation technology is optimized
and innovated. Firstly, collect the characteristic information of the online open
courses of automation technology, then construct the evaluation index of the pass-
ing rate of the online open courses of automation technology, and finally optimize
the evaluation algorithm to realize the intelligent prediction of the passing rate of
the online open courses of automation technology. The experimental results show
that the proposed intelligent prediction method of online open course passing rate
of automation technology has high practicability and accuracy in the process of
practical application, and fully meets the research requirements.
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1 Introduction

With the advancement of information technology in the field of education, the data
around the daily teaching operation of colleges and universities and students’ learning
are collected and stored by various information management platforms. Massive data
can help schools understand and master the teaching operation and students’ learning.
However, at present, most ordinary undergraduate colleges still use these data in the
stage of simple data collection and analysis, and do not conduct in-depth mining [1].
How to make the best use of the data stored in the database is a great challenge for
most colleges and universities. In recent years, with the rise of the concept of big data,
data mining and data analysis technology have gradually penetrated into the field of
education, which makes it possible to explore the value of massive data in University
databases [2]. By sorting out the research results of educational data mining applications
of domestic scholars, it is found that many studies are relatively focused on data mining
in the field of network education, while there is less research on the data generated by
traditional classroom teaching stored in the database. The network education platform
can monitor the whole process of students’ course learning, and build a more complex
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and scientific evaluation system by setting up a large number of data collection points
[3]. Reference [4] introduces e-learning at different levels, describes its characteristics,
attributes, advantages and the trend of further development of e-learning, and pays atten-
tion to the specific conditions of education policies, institutional types, training, etc. in
the region. However, this method has some problems, such as less monitoring points in
the learning process and single score structure. These problems bring challenges to data
mining.

Based on the data mining research of scholars on e-learning, this paper builds a deci-
sion tree classification model by adding modeling attributes, decomposing the composi-
tion of grades, transforming the meaning of grades, and using the traditional data stored
in the database, such as the personal information of undergraduate students majoring
in non automated technology online open courses, the scores of automated technology
online open courses and grade examinations, Predict the probability of students’ online
open courses through automation technology, and analyze the main attributes of the
model. On this basis, the evaluation algorithm of course passing rate is designed, and
based on this, the online open course passing rate evaluation of automation technology is
realized. The experimental results show that the prediction performance of this method
is good.

2 Intelligent Prediction of Online Open Course Passing Rate

2.1 Characteristic Information Collection of Online Open Courses of Automation
Technology

The purpose of online open course pass rate prediction of automation technology is
to calculate unknown system data information according to the known system data
information, so as to understand the change trend of the system in advance and provide
reference information for stabilizing or optimizing the performance of the system [5].
At present, most of the commonly used prediction methods are based on time series.
Mining the change with time and the change law of system data information, such
as fuzzy approximation time series prediction method, time series prediction method
based on grey theory, neural network time series prediction method, etc. these prediction
methods have their own advantages, but they also have common weaknesses, such as
the time granularity of prediction, If the time granularity is too low, the algorithm will
fall into details and find that the data change is too large to be accurately predicted [6].
According to the functional requirements, the online learning system can be divided into
six modules (as shown in Fig. 1): login module, selected courses module, all courses
module, QR code scanning module, personal center module and system setting module.
The design of each module requires high cohesion and low coupling to maximize the
reuse of functions, so as to improve the development efficiency of online teaching system
and ensure the scalability of system functions.

According to the influencing factors of online open course learning of automation
technology and the characteristics of daily work in Colleges and universities, this paper
studies its forecast demand, and uses IBM’s SPSS modeler18 0 as a data mining platform.
Then the decision tree model based on C5.0 algorithm is selected as the data mining tool.
C5.0 algorithm is in C4.5 algorithm, which is suitable for processing large data sets, with
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Fig. 1. Influencing factors of online open course learning of automation technology

fast running speed and less memory [7]. C5. 0 algorithm divides the samples according
to the field that can provide the maximum information gain, recursively divides the sub
samples divided for the second time until they can’t be divided again, and finally rechecks
the division at the bottom, removes the branches with less influence, and obtains the final
model. With the help of cloud model research method, this paper puts forward a single
normal cloud prediction model, verifies its characteristics of low complexity and quasi
prediction in daily work application in the learning process of automation technology
online open course, and selects three dimensions: automation technology online open
course factors, learning behavior factors and environmental factors to analyze and study
whether it affects learners’ final passing the course, The selected evaluation indicators
are shown in Table 1.

Table 1. Evaluation index system affecting course passing rate

Overall indicators

Primary index

Secondary index

Tertiary indicators

Curriculum pass rate
evaluation index
system

Network course
factors

Number of course
chapters

0.658

Number of course 0.256

videos

Number of course 0.365

references

Number of course 0.423

examination questions
Learning behavior Login times 0.925
factors

Online learning 0.898

duration

(continued)
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Table 1. (continued)

Overall indicators Primary index Secondary index Tertiary indicators

Homework score 0.785
Environmental Online hours of 0.098
factors teachers in the same

period

Number of students in | 0.523
the same period

Educational 0.665
background

Table 2. Experimental conditions

Operating system Windows XP
Application software Pydurn
Programing language Pyhon

Frame Tensorfow

CPU Pentium MMX200
Graphics card RTX2010
Memory 64GB

Hard disk 256G

Through the analysis of learners’ learning behavior data of online open courses of
automation technology, the courses with the largest number of registered learners are
selected, and the correlation between the above data and learners’ final scores is analyzed.
The specific formula is as follows:

R » BT
I =D Y i - )

where r is the correlation coefficient of x and y variables. In reality, machine learn-
ing tasks often contain many features. These features may have irrelevant or redundant
features. Irrelevant features refer to features unrelated to current learning and research,
and redundant features refer to those features that can be deduced from other features
[8]. Irrelevant or redundant features may lead to model performance degradation, model
training time is too long, model accuracy degradation, and dimension disaster. The
feature selection method can reduce the feature dimension and optimize the model per-
formance. Therefore, feature selection must be carried out before experimental research,
as shown in Fig. 2:

(D
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Fig. 2. Feature selection process

In the collection process, it is generally combined with genetic algorithm, particle
swarm optimization algorithm, random resampling and so on. Random search will ran-
domly generate a feature subset in the whole feature space as the initial state, give a
certain weight to each feature, evaluate the feature with the obtained threshold accord-
ing to some rules, and the feature higher than the threshold is regarded as an important
feature. On the contrary, discard the feature lower than the threshold to ensure that the
feature subset found each time is better than the last one. The random search method
can effectively avoid the local optimization problem and ensure the good performance
of the feature subset.

2.2 [Evaluation Algorithm of Online Open Course Passing Rate of Automation
Technology

From the perspective of online open courses of automation technology, most of them
are displayed in the form of linear knowledge points in short video. According to the
orderly logical structure of knowledge, find out the link points where people’s thinking
affects each other, visualize the link points like a directed network diagram, and show
the organic structure diagram of course knowledge. This can not only help teachers

Starting point (Registration)

1 2 3
4 5 6
7 8 9

End point (end of course)

Fig. 3. Course structure network diagram
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organize teaching content, but also better guide students to learn curriculum knowl-
edge, provide students with personalized learning navigation, dynamically show the
relationship between curriculum knowledge points and the video resources describing
the curriculum, and effectively avoid the problem of lost navigation in learning. There-
fore, learners can learn each knowledge point in the course through orderly short video,
which can be simplified into a directed network diagram, as shown in Fig. 3:

Since the online learning system resources are mostly video based and the amount
of uploaded management data is large, the resource management of the server is com-
pleted through the web online learning video management platform. The platform is
implemented with SSH (struts 2.0 4 Spring3.0 4 hi hibernate 3.0) multi architecture.
The front-end page uses exts as the interface library and Ajax functional framework to
connect the server for data operation and system maintenance. Web online learning video
management platform mainly includes three parts: video management module, infor-
mation notification module and system maintenance module. Its functional structure is
shown in Fig. 4.
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Fig. 4. Function structure of online learning management

The functional structure of server-side online learning system can produce two mod-
els: decision tree and rule set. The decision tree is directly generated by dividing samples
by the algorithm. Each leaf node represents a specific data subset, and each sample in
the data set belongs to only one leaf node. In other words, any given sample can only get
one prediction result through the decision tree. The data classification technology in data
mining technology is used to predict the results of online open course examination of
automation technology, which goes through the steps of data extraction, data processing,
decision tree construction, result prediction and decision tree optimization, as shown in
Fig. 5:
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Fig. 5. Construction flow chart of pass rate prediction model

Let U be a quantitative universe expressed by exact numerical values, and C be a
qualitative concept on U. if the quantitative value x € U and x are the sub random
realization of the qualitative concept C, the uncertainty u(x) € [0, 1] [0, 1] of x to C is
a random number with stable tendency.

u:U — 100,11 VxeU x— ulx) 2)

For the qualitative concept in the quantitative domain expressed by exact numerical value,
if the quantitative value x € U, and u is the sub random realization of the qualitative
concept U, and the uncertainty of u:

_ (—Ex)
U =u—xe 2 (3)

Then the distribution of E on the universe H is called a normal cloud. The existing
data are used for experimental analysis to build a single normal cloud, which is described
as follows:

C = w(Ex, EU, He) “4)

In the prediction model of online education and teaching, it is very important to
evaluate online education and teaching. There are various means (indicators) of teaching
evaluation, including: course passing rate, achievement quality, student employment
rate, student graduation rate and so on. In view of the different problems in the teaching
process, we can choose the evaluation index as an important means to evaluate the
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Fig. 6. Online education model
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teaching quality, so as to improve the accuracy of education evaluation results and
shorten the time consumption. In particular, the prediction model of online education
pass rate is shown in Fig. 6:

According to the research, at present, among the many problems existing in the
online education and teaching mode, the student passing rate (the student online class-
room passing rate is low and the student graduation rate is low) is the main problem.
This paper uses the prediction of student passing rate as one of the important methods
in online education evaluation. In addition, through the evaluation of online education,
teaching managers can also find out the methods to solve the problems existing in current
online education as soon as possible. This paper uses fdnn algorithm to build a predic-
tion model, finds out the most important characteristics affecting students’ passing rate
through experiments, and compares the accuracy of several machine learning algorithms
to predict students’ passing rate, so as to effectively promote students’ learning, And
strengthen teaching management to improve teaching quality. This paper is supported
by the special fund for basic scientific research business expenses of central universities.
In addition, this paper also has reference value for other evaluations of online education.

2.3 Implementation of Online Open Course Pass Rate Evaluation of Automation
Technology

The automation technology online open course passing rate evaluation data management
platform is mainly to collect user information and behavior data, process these data,
and recommend relevant user information to DSP in RTB system, so as to realize the
automation technology online open course passing rate evaluation, as shown in Fig. 7.

Demand side
platform a

user Media business Supplier Advertising Demand side -
i - platform trading platform platform B advertiser

Demand side
’ Data management platform ‘ platform C

Fig. 7. Schematic diagram of RTB process

In the process of online open course pass rate evaluation of automation technology,
the prediction content is the center of the whole prediction structure, that is, the interactive
activities are centered on the “interactive content”. Firstly, based on the requirements of
the syllabus, teachers should analyze the characteristics of learners “interactive content”
and create an interactive situation, some problems and tasks; Second, the surrounding
students learn the “content” of the platform in class, collect resources according to
the teacher or take the initiative to investigate, solve problems, explore and discuss
and communicate with teachers or other students in the process, and finally master the
knowledge content, as shown in Fig. 8:
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Fig. 8. Basic process of course prediction design

In model training, the loss function is usually used to measure the degree of model
prediction error. The common loss functions mainly include exponential loss function,
square loss function, absolute value loss function and cross entropy loss function. Like
other CTR prediction models, the model in this paper also uses cross entropy loss func-
tion as the objective function of the model. The prediction platform plays a vital role in
prediction activities and has many functional advantages, Namely “Visual teaching envi-
ronment, integrating various forms of media, media materials and intelligent informa-
tion prediction, multi-directional interactive cooperation, opening teaching resources,
multiple information stimulation of teaching, unlimited time and space, personalized
autonomous learning, real-time information feedback, network resource sharing and
information compatibility with the changes of the whole brain, etc. the interactive plat-
form not only provides technical means and information for student investigation Infor-
mation resources, more importantly, provide a near real information environment for
students’ autonomous learning research. Let the interactive content realize various rep-
resentations, and enable students to obtain knowledge from various sensory stimuli
through audio, video, animation and text, so that students can obtain knowledge through
hypertext chain communication, virtual experiment and discussion, and finally complete
the research task. In this process, the desire prediction platform provides a good envi-
ronment for students’ autonomous learning with its unique openness, rich, diverse and
interactive information resources. The client actively reads the course list information
on the server and writes it to the client data cache, updates the client interface, and
pushes the course video data to the client player cache, Realize point-to-point online
real-time playback. The implementation method of throughput data transmission and
communication module is shown in Fig. 9:
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Feedback not only plays an important role in the traditional teaching mode, but also
an important manifestation of online course teaching interaction. Let learners know their
learning state in time, which is conducive to stimulate and maintain learning motivation,
improve learning interest, enhance learning persistence, and continuously enhance their
thirst for knowledge. This is particularly important for learners who are driven by attach-
ment and self-improvement. If a learner can know whether he is right or not at any time
in the process of practice, or can get corresponding tips, encouragement or even small
criticism, he will be interested in doing it. On the contrary, if the learner does not get any
information feedback for a long time, it will be difficult for him to maintain his interest
in learning. Learning feedback has three meanings. First, the learning system should be
able to give learners appropriate feedback information in the learning process, including
what learners are doing, where they are, or some appropriate prompt information; On
the other hand, there should be a timely feedback system in each learning module of
the network course, so that learners can easily practice and evaluate themselves in the
network course, and get timely feedback, such as guiding opinions, learning suggestions
and requirements, timely reinforcement information, etc.; In addition, learning feed-
back should also include the evaluation information of instructors and other learning
peers. In the process of e-learning, teachers and learners are both providers of feedback
information and receivers of effective feedback information.

3 Analysis of Experimental Results

Experimental environment: the hardware environment is Intel (R) Oore (TM) 5-
3470CPU@3.2 GHz, 4 GB memory; Software environment: 64 bit windows 10,
acharn2017 1.5. Experimental data: the data set of students majoring in software
engineering in the College of network education.
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Based on C5.0 The decision tree classification method of 0 algorithm is based on the
students’ basic information, the scores of online open courses of automation technology
and various grade examination scores. In the data mining environment of SPSS modeler,
by adding modeling attributes Adjust the model parameters and other steps to finally
build the prediction model of probability for the online open course of undergraduate
automation technology. When building the decision tree in SPSS modeler environment,
the importance of each attribute can be viewed by double clicking the “prediction result”
node. The importance value of each attribute is shown in Fig. 10.
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Fig. 10. Importance value of each predictive variable

Figure 10 lists the experimental results of the last integrated models on the four
verification sets of Ipin you, and compares the best models in each data set. It can be
seen intuitively that after combining the model with the model integration framework
proposed in Chapter I, the performance has been improved in the test set. Next, the
performance of the integrated model will be tested on the test set. For the ensemble2
integrated model, the weight value learned for each single model is reserved for the test
set experiment in the next section. The experiment is used to evaluate the results of the
selected model combination framework on the test sets in the four data sets of Ipin you.
During the experiment, the super parameters of each model are consistent with the super
parameters set on the verification set. The test is carried out under different logarithmic
losses (LogLoss). The specific results are shown in Fig. 11:

The improvement of the integrated model on the test set is smaller than that on the
verification set. After analysis, there may be these reasons: first, the data distribution on
the test set and the verification set is different, and the learning of the data between the
verification set and the test set by a single model is different, which leads to the different
improvement of the prediction performance of the later integrated models; Secondly, in
model selection, based on the single model selected in the verification set, it may be
the top n single models with the best performance in the test set. The weighted average
method is used to calculate the model weight in ensemble2, which is more to fit the
data distribution on the verification set. The model combination weight learned from the
verification set is still used in model integration in the test set, The performance of the
integrated model will not be better.
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Fig. 11. Comparison of logloss on test set

Use MATLAB’s impulse (path) command for graphical visualization to obtain
the frequency domain probability density curve and frequency domain probability
distribution curve respectively for intuitive analysis and comparison, as shown in Fig. 12.
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Fig. 12. Distribution of course passing rate

In Fig. 12, def represents that the random number of knowledge points is 3, and
ABCDEEF represents that the random number of knowledge points is 6. Under different
constraints, the predicted course passing rate changes. To ensure that the course passing
rate is more than 90%, the analysis shows that the course learning time needs more than
17h. The research shows that this method improves the calculation efficiency and can
quickly visualize the graphics in the simulation and prediction of the online open course
of practical automation technology.

The modeling time and prediction time of the design model are tested under the
condition that the traditional data such as personal information, automation technology,
online open course scores and grade examination scores are complete. The test results
are shown in Fig. 13.

According to the test data of modeling time and prediction time in Fig. 13, when
the historical data is complete, the modeling time of the design model is about 5000S,
with little fluctuation, indicating that the modeling time is not affected by the amount
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Fig. 13. Modeling time and prediction time when historical data is complete

of historical data, and the modeling time is short; With the increase of the amount of
historical data, the prediction time of the online open course passing rate of automation
technology is greatly shortened. The more data, the shorter the prediction time of the
online open course passing rate of automation technology. The overall test results show
that when the historical data is complete, the modeling time and prediction time of the
design model are short.

4 Conclusion

Based on the traditional data such as personal information, automation technology, online
open course scores and grade examination scores, this paper puts forward an intelligent
prediction method for the passing rate of online open courses of automation technology.
A decision tree classification model is built to predict the probability of students using
automation technology to open courses online. In the research process, the basic attributes
of this method are discussed through experiments, so as to better improve the teaching
quality of online open courses of automation technology and ensure the teaching effect.
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