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Abstract: This study takes improving the clustering statistics quality of
resources as the expected goal and designs an intelligent real-time statistics
method of English teaching auxiliary resources from the perspective of
MOOC:s. Firstly, the data of English teaching auxiliary resources are screened,
and the relationship between the English teaching assistance resource data is
determined according to the association rules, and the cosine similarity between
the data is judged by the sparse matrix, so as to effectively reduce the
calculation error of data status similarity through data preprocessing. Then, the
English teaching assistance resource status matrix is constructed to make
statistics on the teaching assistance resource data status. According to the text,
the calculation error of the proposed method is less than 4%, and the ARI index
is always higher than 0.9. The above results also fully prove the validity of the
method.
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1 Introduction

With the deepening of education reform, the construction of teaching resources and
assistance resources under the perspective of MOOCs has been developed accordingly.
Relevant education departments have invested a lot of costs in the construction of
teaching and education resources (Park and Mcleod, 2018). Among them, English
teaching resources have also obtained great progress.

At present, the number of English teaching resources shows geometric growth. In the
process of development, English teaching resources in different application fields have
problems of uneven distribution, slow update rate and others, resulting in the uneven
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development of English teaching resources (Tang and Yuan, 2018). The practical
application of assistance resources is the key factor affecting its development.
Application status of the resources includes resource update, historical data replacement,
resource upgrade, to be downloaded, downloaded, etc. Through statistics on the status of
language teaching resources, the utilisation rate and practicability of different kinds of
teaching resources can be accurately judged, so as to develop more targeted teaching
resources that are more popular with users. This is also an important impetus to optimise
MOOC level (De Bruin et al., 2018). Therefore, it is very important to design an effective
intelligent statistical method for real-time status of teaching resources.

Luo et al. (2018) proposed to design a statistical method of course status based on big
data platform. This method firstly designs a big data platform composed of facility layer,
service layer and customer layer. In this platform, the business logic sequence of English
teaching assistance resources statistics is designed, and the functions of authority control
and user division are designed. In the English teaching assistance resource module, the
real-time status and quantity of resources are counted and integrated. This method can
improve the statistical results of resource status in English assistance teaching resource
management, but the platform is designed for many subjects, and the statistics of each
resource status is small, so it still needs further improvement. Cao et al. (2019) proposed
a statistical management method of English teaching resource status based on message
analysis. In this method, the English teaching resources storage module and the server
supporting the teaching resources are designed, and the artificial intelligence technology
is introduced to develop the teaching resources system database and operating
environment support, and the effective statistics and management of teaching resources
are realised through the message analysis. The system is designed to manage the database
of English teaching assistance resources, in which the content of the status of teaching
assistance resources is less. This part should be designed in detail and needs further
improvement and perfection. Qing (2020) proposed a statistical method of resource status
evaluation based on the multidimensional scaling method. Based on the analysis of the
ideas and principles of the multidimensional scaling analysis method, this method uses
the multidimensional scaling method and cluster analysis to comprehensively evaluate
and analyse the application status of the basic teaching assistance resources on the
internet, and divides the application status into four levels.

Based on the above analysis, this paper designs an intelligent statistical method of
real-time status of English teaching assistance resources from the perspective of MOOC:s.
The technical route of this paper is as follows:

1 The location of English teaching assistance resources includes a large area of data of
a variety of English teaching assistance resources. First of all, the large area plane of
the English teaching assistance resource data is divided according to the linear
separable condition, and then, according to the minimum interval between the
English teaching assistance resource data, the accurate screening of English teaching
assistance resource data is realised by the classification characteristics of support
vector machine (SVM).

2 According to association rules, the relationship between data of English teaching
assistance resources is determined, and the similarity between data of English
teaching assistance resources is determined by setting sparse matrix. In the data
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preprocessing stage, redundant data are eliminated effectively according to cosine
similarity, thus reducing the statistical error of data status.

3 The status quantity of the preprocessed data is clustered according to the state type of
the preprocessed data, and the state statistical matrix is obtained by clustering, so as
to complete the statistics of the status of the data of educational assistance resources.

2 An intelligent statistical method for real-time status of English teaching
assistance resources under MOOCs

The location of English teaching resources contains a large area plane of various English
teaching resources data, so after dividing the large area plane of English teaching
resources data, the linear classification ability of SVM is used to screen English teaching
resources data, and then the sparse matrix is set to process English teaching resources
data.

First, the calculation error of data status similarity can be effectively reduced
according to cosine similarity. This study completes the status clustering according to the
status types of resource data, and then completes the statistics of the status of educational
assistance resource data by constructing the status matrix.

2.1 Selection of English teaching assistance resource data in the MOOCs
environment

In the context of the continuous expansion and increase of teaching resources and
assistance learning resources, in order to use such a huge resource information
effectively, it is necessary to obtain its effective state. First of all, it is necessary to collect
learning data of different English teaching resources based on different content, and
effectively classify each type of English teaching resources, so as to provide more
accurate data for the integration and statistics of the status of English teaching resources.
Therefore, this paper first uses SVM to screen the data of assistance resources.
Advantage of this algorithm is that the required sample data can be collected from a large
amount of data under limited conditions (Luo, 2020).

The location of online English teaching assistance resources can be regarded as a
large area plane containing a variety of English teaching assistance resources data, which
can be divided by the linear separable condition. In this study, the plane containing the
data of English teaching assistance resources is expressed in the following form:

P(X)=axx+b (1)

where a represents the location point of English teaching assistance resource data, and b
represents the value of bias vector dividing the data plane of English teaching assistance
resource.

In this study, the maximum interval between the boundaries is always maintained by
dividing the data plane of English teaching assistance resources, so as to minimise the
interference encountered in data collection of English teaching assistance resources (Wu,
2020). At this point, the data in the two planes of English teaching assistance resource
data after division are as follows:
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ax; +b>0,y=1 2)
ax; +b <0, y=-1 3)

Among them, formula (2) and formula (3) represent linearly separable data of English
teaching assistance resources, which can be adjusted by adjusting different resource data
positions and offset quantities.

In the process of dividing the data of resources, the sample data of resources obtained
from the two hyperplanes are regarded as support vectors in this study. At this time, the
classification interval between the English teaching assistance resource data in the
two planes can be expressed as:

y[(axx)+b]-120 “)

where margin =—. At this time, the classification interval between the two planes is the
a

smallest, thus it can be determined that this plane is suitable for data collection in English
teaching assistance resource data collection. After determining the dataset of English
teaching assistance resources contained in the plane, the process is as follows:

R= Z; EiYVi (%)

where R represents the result value of the collected English teaching assistance resource
data, ¢; represents the interference factor in the collection, and v; represents the proportion
coefficient of the collected data.

In above process, with the help of SVM ¢, this study regards the location of online
English teaching assistance resources as a large area plane containing a variety of English
teaching assistance resources data, and divides the plane through the linear separable
conditions, determine the plane of the minimum interval between English teaching
resources data, and thus complete data screening of English teaching resources.

2.2 Preprocesses the data status of English teaching assistance resources

There are many interference noises in the data of English teaching assistance resources
obtained by the above process, and the similarity between the data is high, which is easy
to affect the statistical effect in the statistics of the real-time status of English teaching
assistance resources (Yu, 2018). Therefore, this paper preprocesses the data of English
teaching assistance resources in the above planes to provide better data support for
subsequent research.

In this section, noise reduction is performed on the data first, extracting resource data
through standardised processing:

T-i
q

B=

(6)

where 7 is mean value of English teaching assistance resource data, i is standard
deviation value of English teaching assistance resource data, and ¢ is the corresponding
basic value of English teaching assistance resource data.
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The data that does not conform to standardisation are eliminated through standardised
processing, so as to complete the data denoising processing:

a(i) - b@)

o) 7
max [(a(z’), b(i))] @

p(i)=

where p(i) represents the noise reduction result of English teaching assistance resource
data, a(i) represents the noise reduction factor of the data, and b(i) represents the best
value of the data.

Further processing is carried out according to the results of the data of English
teaching assistance resources after noise reduction. In this process, the similarity between
the data of English teaching assistance resources should be determined first, and the data
with high similarity should be deleted (Tan, 2020). In this paper, association rules are
used to determine the relationship between the data of two kinds of resources. First, the
probability of occurrence of similarity between data of auxiliary teaching resources is:

G(AB)

G(4|B)= G5

®

where G(4AB) represents the support degree of English teaching assistance resource data,
and G(B) represents the confidence degree of English teaching assistance resource data.

Based on the occurrence probability in the data of English teaching assistance
resources, the relationship between the support degree and confidence degree of the data
is converted into probability (Wang, 2017), namely:

conf (4] B = G(4] By = Z4B) ©)
P(x)
- . G(4B)
where confl4 | B) represents the number of occurrences of similar points, and W
X

represents the total number of occurrences of similar points.

In the process of intelligent statistics, in addition to the support and confidence of
English teaching assistance resource data, it is also an important step to deeply dig the
frequent items data. The data sparsity of English teaching resources directly affects the
similarity between the data. Therefore, in view of the sparse problem in the data of
English teaching assistance resources, the sparse matrix is set to process the data of
English teaching assistance resources (Zhang, 2017). The sparsity value of the
preprocessing matrix is as follows:

_F
FxI

(10

In formula (10), S is the matrix sparsity of English teaching assistance resource data, F is
number of resources, and / is the similarity value of resource data.

The above process determines the similarity points and the degree of sparsity between
the data of English teaching assistance resources. When computing resource data
similarity, this paper introduces cosine similarity to complete the final processing of data
similarity of English teaching assistance resources. In the preprocessing of English
teaching assistance resources data, the similarity between the data is regarded as an
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N-dimensional space, and each row of data is regarded as a similar row vector (Callies
et al., 2018). Assuming that the similarity of data of English teaching assistance resources
is expressed as:

e, d

Same(e, d) =cos(e,d) = " d||
e,

an

where e and d respectively represent similar scoring vectors of different English teaching
assistance resources.

According to the similarity degree of English teaching assistance resource data
determined above, data with a higher degree are regarded as redundant data and deleted
to realise the preprocessing of English teaching assistance resource data, namely:

K(X)=>"" ~f(x)logs r(x) (12)

where f(x;) represents the maximum amount of redundant data deletion of English
teaching assistance resource data, and r(x;) represents the occurrence frequency of
similarity points in sample English teaching assistance resource data.

In the data preprocessing of teaching auxiliary resources, after standardising the
English teaching assistance resources data, the data which do not conform to the
standardisation are removed to complete the noise reduction of English teaching auxiliary
resources data. With the aid of association rules, the relationship between English
teaching resource data is determined, and the sparse matrix is set to process resources
data. Based on this, with the help of cosine similarity, the final similarity processing of
English teaching assistance resource data is completed, which lays a foundation for the
follow-up statistics of real-time status of English teaching assistance resources.

2.3 Intelligent statistics of the real-time status of English teaching resources

This study uses the data of teaching assistance resources to make statistics on the
real-time status of the resources. From the perspective of user needs, English teaching
assistance resources need to meet the needs of users to learn anytime and anywhere.
Therefore, according to the status type of English teaching assistance resource data, its
status is first processed by clustering. Clustering processing is essentially a process of
integrating the data status of English teaching assistance resources into a whole.

The distance between data status of different English teaching assistance resources is
set and represented as follows:

2
it as:disz(z:;Jd,-k —d_,-k|) (13)

where dj and dj; represent the data status types of resources.
In order to judge the actual data amount of teaching auxiliary resources, the
Manhattan distance between data status is calculated (Beiler, 2019):

@=(X,

The distance between data status of English teaching resources is one of the key factors
reflecting the effect of statistical control. When the distance between the data status of

i ~d,) (14)
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different English teaching AIDS resources is set within a reasonable range, it will be
more convenient to carry out statistics and control.

In the process of statistics on data resource status, in view of user’s satisfaction with
the current states of resource status and analysis, if the status of English teaching
resources data is favoured by the user, it is the need to consider the status of the user
evaluation weight and the preference degree of users to the status of English teaching
resources. It is expressed as:

qi n
L :%Zi_l(wid,«/) (15)

where h; represents the data status space of English teaching assistance resources, ¢;
represents the current status collection of English teaching assistance resources, and w;
represents the user’s integration of the current data status of English teaching assistance
resources.

According to the determined Manhattan distance between the data status of English
teaching assistance resources and the weight of users’ satisfaction with the current status,
the statistics of data status of English teaching assistance resources is completed. The
statistics set of the status of English teaching assistance resource data is set as follows:

D ={dy, ds, ... d,) (16)

Matrix judgement is carried out to the components of the data status of assistance
resources in the above formula to determine whether the data status meets the statistical
standards, namely:

2D
pi = Zizl "

After determining whether the data status of English teaching assistance resources meets
the statistical standards, the statistical matrix of teaching assistance resources is designed
to complete the statistics of the data status:

a7

nym2hyy,

N1 M2 x[tpi]6 ={Cpi } "

A

where C,; represents the statistical factor, ¢ represents the time required for statistics, and
o0 represents the statistical integrity of the status of English teaching assistance resources.

Since there is a certain deviation in the statistics of the data status of the English
teaching assistance resources, it is necessary to correct the obtained status of the English
teaching assistance resources through the fuzzy function, and then the following can be
obtained:

JAB)=p)  Cutb) " (1-1p)o (19)
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where u represents the correction factor, 8 represents the equalisation degree of English
teaching assistance resources, and ¢ represents the punishment regularisation term.

Therefore, after screening the data of teaching auxiliary resources, this study
determines the relationship between the data of English teaching assistance resources
according to association rules, and determines the similarity between the data of English
teaching assistance resources by setting sparse matrix. Then, the redundant data are
eliminated effectively according to the cosine similarity so as to reduce the statistical
error of the data status. Finally, in order to improve the statistical quality of the data, the
status quantity of the preprocessed data is clustered according to the status types, and the
status statistics matrix is obtained through clustering.

3 Experimental verification

3.1 Experimental scheme

The experiment was carried out with the local area network of a college campus as an
example. The data status of the English teaching assistance resource module in the
campus was collected, and the collection cycle was set as one week. A total of
100,000 data were collected, among which 10,000 data were used for sample training as
the final status statistics. The methods used in the experiment were the method of this
paper, the statistics method of online education course status based on big data platform
[method of Luo et al. (2018)] and the statistical management method of English teaching
resource status based on packet analysis [method of Cao et al. (2019)].

3.2 Experiment indicators

In the experiment, the adjusted rand index (ARI) and the calculation error of English
teaching assistance resources were used as the experimental indicators. Among them:

1 The calculation error £ of English teaching assistance resources is expressed in the
form of percentage, and the calculation method is as follows:

E=100% (20)
N

2

where N, is the number of error cluster statistics, and N, is the total amount of
English teaching assistance resources.

2 The adjusted RAND coefficient is mainly used to evaluate the performance of
the clustering statistical results, which can reflect the overlap degree of the
two classifications. The value range of ARI is [0, 1]. The larger the value is, the
higher the statistical quality of resource status is:

ry - RI=E(RI)

_maxRI—E(RI) @1

where RI represents the average proportion of correct decisions, E(R/) represents the
RAND index, and maxR/ represents the largest proportion of correct decisions.
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3.3 Results and analysis

3.3.1 Calculation error analysis of English teaching assistance resources

The calculation error of English teaching assistance resources is a key indicator to
measure the effectiveness of statistical methods. The calculation error results of different
methods of English teaching assistance resources are shown in Figure 1.

Figure 1 Comparison of errors in status calculation of English teaching assistance resources

20

State calculation error /%

S Method of this paper

| | |
20 40 60 80 100 120 140

Statistics times / time

Through analysis of the experimental results in Figure 1, it can be seen that in the same
experimental environment, there is certain difference in the calculation errors of the data
status of English teaching assistance resources using different methods. Among them, the
calculation error of the method in this paper is always less than 4%, while the calculation
error of the other two methods is always higher than that of the method in this paper. The
reason for this result is that the method in this paper determines the relationship between
resource data by association rules, sets a sparse matrix to process resource data, and
completes the preprocessing of British data through cosine similarity, thus reducing the
calculation error of the method in this paper.

3.3.2 ARI numerical analysis

ARI value in the statistical process of resources is the key factor affecting the statistical
effect. The ARI numerical results of different statistical processes are shown in Figure 2.
As can be seen from the data analysis in Figure 2, with the constant change of the
number of iterations, the ARI values of the status statistics process using the method in
this paper and the two traditional methods also change accordingly. Among them, the
ARI value of this method is always higher than 0.9, while the ARI value of the other two
methods is within a reasonable range, but always lower than that of this method. This is
because the method in this paper performs effective clustering of the obtained status data
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and corrects the results by setting the fuzzy correction function, thus improving the
clustering statistical performance of the method in this paper.

Figure 2 Comparison of ARI values of different methods (see online version for colours)

] Method of this paper
1 Method of Luo et al. (2018)
[ Method of Cao et al. (2019)

20 40 60 80 100
Iterations / time

4 Conclusions

1 Aiming at the problem that the characteristic calculation error of the status data in
the traditional method is relatively high, this paper designs a real-time intelligent
statistical method for the status of English teaching assistance resources under the
MOOC:s perspective. After the classification and screening of English teaching
assistance resource data, the calculation error of data status similarity degree is
reduced through data preprocessing. Then, the statistical matrix is obtained by
clustering the type of resource data status, so as to complete the statistics of the
status of teaching assistance resource data.

2 This method has the following advantages: the calculation error of the data status of
English teaching assistance resources is less than 4%, and the ARI index is always
higher than 0.9, which prove that it can effectively realise effective statistics of the
real-time status of English teaching assistance resources.

3 In the following stages, further research will be carried out from the perspective of
improving the timeliness of statistics.
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