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In the modern world, English education institutions are more concerned about how to recommend the required resources to all
types of learners and how to improve the application value of the resources. �erefore, this study introduces and combines the
collaborative recommendation algorithm to recommend resources to the learners. �e development and design of an English
teaching resource information management system based on collaborative recommendation technology are in the best interests of
English learners. It establishes an English teaching resource information management system to recommend appropriate teaching
resources for di�erent English learners and provide personalized recommendations. English teaching resources are used to
improve e�ciency and make it easier for English learners to �nd English teaching resources that meet their speci�c requirements.
Firstly, this study brie�y introduces the collaborative algorithm and establishes how the score of similar items or users is calculated
by the user-based collaborative �ltering algorithm and the item-based collaborative �ltering algorithm. Based on similarity, the
proposed approach recommends the architectural framework of the English teaching system to other users, describes the
functions of each module of the system in detail, and detects the system’s application performance through simulation ex-
periments. �e result shows that the learning resources are su�ciently accurate. �e design system, in comparison with the
general information management system, can reduce the time required for users to obtain English teaching resources.

1. Introduction

�e number of information resources has increased rapidly
in recent years, thanks to the rapid development of Internet
and communication network technologies. People are ex-
periencing the fundamental di�culty in locating the in-
formation they need among the available data [1]. We can
observe the recommendation system’s e�ective involvement
in many applications, particularly Web applications, as a
result of development and technical innovation. It is easy to
see why the recommendation algorithm has become so
popular. We can expect the recommendation algorithm to
be updated over time and applied to a growing number of
scienti�c �elds, which will have an impact on the system’s
intellectual capabilities and customer experience [2]. �e
assistance provided will be more e�cient. A new approach
for teaching assistants is the teaching resource recom-
mendation system. Some systems have been developed and

used in a variety of disciplines, including teaching and
education, where teaching assistant systems are especially
common. Students and teachers will be able to interact more
easily using this assistant system, but it may also be simpler
to exchange teaching resources [3]. Students can utilize the
auxiliary system more precisely and simply seek teaching
resources from the instructor, making it possible and more
immediate for students to exchange or consult. In the entire
teaching-aided system, this is also where the principle of
recommended system for integrating teaching resources
takes center stage. �e use of a recommendation system will
greatly improve the usage of teaching resources, particularly
if the system can be used to equip with smart educational
resources. Students can use the recommendation system to
identify resources that interest them to increase their
learning interest and performance in studying relevant
knowledge, which is particularly advantageous to their
learning [4]. As the social Internet grows in popularity,
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students will have access to more resources, but there are too
many concerns. We are constantly bombarded with a
massive number of resources, but users have a difficult time
finding the ones they need, resulting in the previously
mentioned information overload problem. Academics and
society have conducted numerous experiments and large-
scale research, as well as proposed some solutions, to address
this issue [5]. One of the methods by which the recom-
mendation schememay supply users with accurate resources
is the recommendation system. By delivering the resources
that users require themost, these resources reduce the earlier
overload problem. *e recommendation system has been
personalized using cutting-edge technology. It can be used to
assess users’ information needs, and the corresponding
resources can be appropriately started to push to the earlier
days using user models. *is study designs and develops an
English teaching resource information management system
for English learners using collaborative recommendation
technology to mine English teaching resource information
and obtain more English teaching resources that English
learners are interested in [6].

To recommend items for the sessional recommendation
system, the Markov decision processes (MDPs) were pro-
posed. A first-order Markov chain summarizes the simplest
MDP.*e probability of transfer among items could be used
to compute its next recommendations [7]. *e behavior of
every two neighboring clicks has been simulated in this
study, resulting in more precise and reliable sequence
predictions. On the other hand, the use of Markov chain
models to develop this has the drawback of combining
previous components separately. *is assumption of inde-
pendence is too strong, limiting the accuracy of the pre-
diction. *e convolutional neural network builds the first-
generation graph on this foundation by putting the con-
volution kernel variable in the frequency domain as that of
the number of learning nodes based on the graph network
structure’s specific convolution points [8]. *e frequency-
domain configuration of the convolution kernel parameter
was optimized in this study. A graph convolutional neural
network’s computational cost is decreased by fitting the
convolution layer effectively with the Chebyshev polynomial
[9]. *e authors included the gated unit in a graph of a
convolutional neural network. On this foundation, this
study used the current approach to analyze user activity and
got better results. During message transmission, the network
executes an iterative action based on its neighboring local
nodes, even though the approach based on a convolution
graph has great reasonable reasoning capability [10]. It is
only relevant to short-length user session sequences. *is
topic should be modeled around a single user. Because each
user’s operating characteristics vary, the distance of the user
process session to be managed may change, which presents a
challenge to the model’s capability to analyze a variety of
input data [11].

*e purpose of the collaborative recommendation al-
gorithm is to find other users who have similar preferences
to this user and to recommend relevant content and English
teaching resources to them. *is research combines col-
laborative filtering algorithms based on users and

collaborative filtering algorithms based on items. Next, it
selects the teaching resources that English professors dis-
cover most beneficial and then recommends them to other
users. *e purpose of the hybrid recommendation is to deal
with the problems in the collaborative recommendation and
content-based recommendation and combine them with
other algorithms to complete the recommendation. *e
purpose of this study was to investigate a collaborative
recommendation algorithm to provide technical support for
system development. *e item-based collaborative filtering
algorithm and the user-based collaborative filtering algo-
rithm are both thoroughly detailed to determine the score of
long-term users of English teaching resources on a resource
and, based on the score, recommend it to other users with a
high degree of similarity [12]. A model of the storage
mechanism is developed, and then the architectural
framework based on collaborative suggestion technology is
designed, an English teaching resource information man-
agement system has been developed, and the system’s
functional modules are explained. *e collaborative rec-
ommendation module is the most important, as it explains
the system’s process for recommending English teaching
information. *e hybrid recommendation algorithm is
described, and it calculates the similarity of English teaching
resources before recommending them to other users [13].

*e following are the main contribution of this study:

(i) Firstly, this study proposes English teaching re-
sources using the modern collaborative recom-
mendation algorithm.

(ii) *e item-based collaborative filtering algorithm and
the user-based collaborative filtering algorithm are
both properly described to determine a resource’s
score among long-term users of English teaching
resources.

(iii) *e English teaching resource storage module in
this study was developed using memory architec-
ture. *e English teaching resource information
management system based on collaborative rec-
ommendation technology allows for real-time
sharing of English teaching resources during the
design process.

(iv) Finally, the system is split into four functional
modules such as resource management, personal
space management, communication management,
recommendation module, and systemmanagement.

*e rest of the study is organized in logical order: Section
2 shows related work, Section 3 shows an overview of
collaborative filtering recommendation algorithms, Section
4 shows the design of the English teaching resource infor-
mation management system, and Section 5 shows the system
performance analysis. Finally, the research work is con-
cluded in Section 6.

2. Related Work

Currently, recommendation systems are widely used in a
variety of fields, but collaborative recommendation
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technology is used less commonly in English teaching
resources. *is study investigates the findings of the lit-
erature by searching research studies around the globe
[14]. Wahyudi et al. integrate a lot of knowledge into the
content-based recommendation system and build a
content-based recommendation process from a new
perspective [15]. *e proposed algorithm is used to rec-
ognize the subject of the video on the Internet by con-
volution of the image recommended by the user [16]. *e
algorithm is used to recognize the subject based on the
video. Wang R H et al. evaluated the problems with the
current recommendation system and developed a hybrid
recommendation model based on a Web resource system
using information analysis technology and a collaborative
recommendation algorithm, which improved the opera-
tional efficiency of the system by better facing challenges
in the recommendation system [17]. Yu B et al. establish
an interest and hobby model and recommend teaching
resources using a personalized recommendation algo-
rithm based on the personal interests of English learners
[18]. Ge GL et al. proposed a user interest model, which
utilizes the personalized information push mode to de-
termine the personalized push service quality directly
based on performance level. Implicit and explicit interest
calculations are constructed based on a variety of factors,
including scenario perception and user behavior, and the
relationship between implicit and explicit interests is
investigated among users [19]. *e author begins by de-
scribing the present condition of English education in
universities and colleges. However, establishing the
overall framework of the system constructs the classifi-
cation and sharing system for English digital teaching
resources allowing for automatic classification and
sharing. *e effectiveness comparison test improves the
system’s automatic classification accuracy, and the sharing
rate has also been improved to some limited extent [20].
Sang et al. artificial intelligence-based integrated man-
agement system for English teaching resources is designed
to deal with the sharing of teaching resources among all
grades in colleges and universities. Based on the system
server and the English teaching resource storage module,
the system hardware design is completed [21]. Lei and Liu
use a hybrid recommendation algorithm to improve the
utilization efficiency of teaching resources based on the
characteristics of teaching resources and users [22]. *is
study is proposed to improve the collaborative filtering
recommendation algorithm by incorporating the scoring
prediction concept. We utilized the modified conditional
probability to determine item similarity and scoring
sparsity to investigate similarity measurement and scoring
sparsity [23]. Xu et al. investigated the current recom-
mendation systems on the market, most of which are
based on collaborative filtering and content recommen-
dation algorithms, which are primarily used to plan
recommended courses and learning paths for students,
such as learning books [24]. Liu et al. designed and de-
veloped a corresponding personalized recommendation
system for mathematical exercises using a collaborative
filtering algorithm [25].

3. Overview of Collaborative Filtering
Recommendation Algorithms

3.1. Collaborative Recommendation Algorithms. Until now,
many personalized recommendation algorithms have used
the most successful and effective uncooperative recom-
mendation algorithm. *ese algorithms have been widely
used and can intelligently recommend content to users [26].
*ere are many ways to choose how vector similarity is
computed by comparing behaviors. *e most typical algo-
rithm is cosine similarity and Pearson’s correlation.

3.1.1. Pearson’s Correlation

S(i, j) �
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ri,s − ri  rj,s − rj 
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In the above formula, ri is the average score value of user
i, rj is the user average score value j, and the item set jointly
scored by I and j is represented by Tij.

3.1.2. Cosine Similarity

S(i, j) � cos(i, j) �
Ri · Rj

Ri


 × Rj




�


s∈Tij

ri,srj,s

����������������
s∈Tij

ri,s
2
s∈Tij

rj,s
2

 . (2)

In the above formula, the user scoring vector i is rep-
resented by Ri, the user scoring vector j is represented by Rj,
and the item set scored by i and j is represented by Tij

3.1.3. Modified Cosine Similarity. *e scoring scales used by
each user when evaluating the same item are very different.
*e average value of the item score can be removed using the
cosine similarity correction to improve its disadvantages.
*ere is less common scoring data between two different
users based on the premise of sparse data. For example, (1, 2)
is the score of users evaluating two common items, and (4, 5)
is the score result of user B evaluating two items. *e
similarity between the two results is 0.98. *is result is
unreasonable, and the problem can be solved by correcting
the cosine similarity.

S(i, j) �


s∈Tij

vi,s − vi  vj,s − vj 
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2
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2
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3.2. User-Based Collaborative Filtering Algorithm. *e
nearest neighbor algorithm is among the most widely uti-
lized collaborative recommendation algorithms. *e algo-
rithm produces a group of nearest neighbors for the user
based on similarities of the user’s scoring system and then
uses the equal weights of the nearest neighbor’s score on the
project to estimate the user’s score for the project. *e core
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idea is to estimate a user’s project score using a weighted
average of the user’s project score. *e next three processes
complete the user-based collaborative recommendation al-
gorithm [27].

Firstly, each user’s and the user’s similarities are cal-
culated. Because users trust some people with similar
hobbies, they should first obtain the similarity between their
own users and other users. *e measure of correlation is
computed among users using Table 1 of user-item scoring
matrix.

Secondly, the user neighbors are defined based on the
user items and their similarity with other users.

*irdly, the weighted score of this neighbor is selected as
the score of active users.

*e main problem during the practical application of
this method is sparsity; that is, the sparse user-item scoring
matrix is the result of a large number of items and a small
number of user scores during the system’s procedure.
*erefore, this evaluation cannot be used to determine the
user’s similarity based on the user collaborative recom-
mendation algorithm.

3.3. Based on Items, a Collaborative Filtering Algorithm.
*e collaborative recommendation algorithm based on an
article differentiates significantly from the collaborative
recommendation algorithm based on users. Instead of cal-
culating the similarity with both users, the similarity re-
spectively articles are calculated using the following two
methods [28].

Items are identified that are related to this item and items
that are similar around.Many similarity calculationmethods
used in this process include Pearson’s correlation, ordinary
cosine similarity, and modified cosine similarity.

3.3.1. Common Cosine Similarity

sim(i, j) �


u∈U

Rui · Ruj

��������

u∈URui
2
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u∈URuj
2

 . (4)

*e above formula u represents users, and U is the set
covering all users.

3.3.2. Pearson’s Correlation

sim(i, j) �
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In the above formula, the average score of articles i is expressed by Ri and

the average score of articles j is expressed by Rj.

3.3.3. Cosine Correction of Similarity

sim(i, j) �
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Rui − Ru(  Ruj − Ru 

��������������

u∈U Rui − Ru( 
2

 ��������������

u∈U Ruj − Ru 
2
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*e average value of users’ u rating of goods is repre-
sented by Ru.

*e user’s predicted score on the item based on the user-
item neighborhood and historical scoring data is calculated,
and then, a recommendation list is listed.

In this study, the item-based collaborative filtering al-
gorithm is used to predict Pui. In the process of recom-
mending item i, the recommending scores mainly depend on
the impacts of item i to surrounding things.

Pui � Ri +


j∈S(i,k)∩N(u)

sim(i, j) Rvi − Rv( 

j∈S(i,k)∩N(u)|sim(i, j)|
. (7)

*e above formula N(u) is the collection of all items
purchased by the user u, and S(i, k) is the collection of k

items with the highest similarity with item i. After calcu-
lating the user’s predicted score for this item, the top-N
method is used to select n items with the highest score to
recommend to the target user.

4. The Design of a Management System for
English Teachers’ Resources

*eEnglish teaching resource storagemodule in this study is
built using memory architecture. Real-time sharing of En-
glish teaching resources was realized when designing an
English teaching resource information management system
based on collaborative suggestion technology [29]. Figure 1
shows the memory mechanism model.

In this model, memory’s key role is to store important
information from English teaching resources. *e common
data materials include documents, teaching courseware, and
exercises. Figure 2 shows the information storage map of
English teaching resources.

*is study builds a folder by merging different types of
media assets, creates a system teaching resource storage
module based on this, and saves English teaching resource
information and description resource information in the
associated folder. *e construction of the English teaching
resource information storage module is shown in Figure 3.

4.1.Overall SystemArchitecture. *e B/S architecture is used
in this research to build an English teaching resource in-
formation management system. Its system design consists of
three layers: logic, application, and data. Figure 4 depicts the
system’s overall structure.

(1) Application Layer
*e purpose of designing the application layer in the
system is to provide each user with a unified

Table 1: Matrix of user and item scoring.

User Item1 Item2 ...... Itemn

U1 v11 v12 ...... v1n

U2 ...... v2n

...... ...... ...... ...... ......
Um vm1 vm2 ...... vmn
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interactive page, on which users can select functions
and send request information.

(2) Logical Layer
*e logic layer is the most important component of
system. A personalized recommendation model and
application server are among its components. *e
logic layer is a part of the design of an English
teaching resource and information management
system based on collaborative recommendation
technology. While the database responds to user
requests, the personalized recommendation model
collects user request data and sends it to the server.

(3) Data Layer

*e database server and database management
system compensate for this layer. *e primary
purpose of a database management system is to save
data.

4.2. Functional Module Design. In the English teaching re-
source information management system architecture de-
scribed above, the system is divided into four functional
modules: resource management, personal space manage-
ment, recommendation module, and system management,
which are shown in Figure 5.

(1) Personal Space Management
*is module consists of two parts: spatial resource
management and spatial content management. It is
to enable users learning English to learn indepen-
dently and obtain the required English teaching
materials in the space.

(2) Resource Management
English teachers are the main users of the resource
management module. Teachers use the resource
management module to upload the textbook infor-
mation to the system. At the same time, they can
manage or even delete the uploaded teaching in-
formation. *e uploaded teaching materials can be
shared with other users.

(3) English Resource Recommendation
*is module is the most important part of the sys-
tem, which contains users’ various browsing score
information and attribute feature information, and
recommends interested English teaching materials to
users according to this information.

(4) System Management
System management’s priority is to keep the circuit
of system users and complete data maintenance.*is
module can only be used by administrators. *e
administrator can divide permissions for each role
and manage system log information based on the
above permissions.

4.3. Design of Collaborative Recommendation Module.
*is study proposes a collaborative recommendation-
based English teaching resource information management
system. *ere are only two user roles: students and English
teachers. From the perspective of teaching resources, there
are many types, namely audio, image, and video. *e
traditional association rule algorithm is used to recom-
mend English teaching content, it cannot be recom-
mended across regions. *erefore, after comparative
analysis, this study uses a collaborative recommendation
algorithm design. Based on the collaborative recommen-
dation algorithm, for registered English users, old users
will give corresponding scores after reading teaching re-
sources, so the hybrid recommendation algorithm is used
for old users.

English teaching
resource metadata 

File system metadata 
description

File Multimedia 
source file

English teaching 

Resource record primary key ID

Figure 2: Information storage process of English teaching
resources.

Teaching resource information
storage module 

File material
folder 

Audio and video
materials folder 

Image materials
folder 

Figure 3: English teaching resource information storage module
structure.

Web browser

Web server

Response

Results

Memory
Storage layer

Query layer

Presentation
layer

Figure 1: Reservoir mechanism model.
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4.4. Design of Hybrid Recommendation Algorithm. For the
old users who have registered the system, they will give an
evaluation after learning and reading teaching resources

on the system. Let U � U1, U2, . . . , Um  represent the user
group set, and let D � D1, D2, . . . , Dm  represent the
resource item set; the scoring information is represented

English teaching resource Information Management System based on
collaborative recommendation technology
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Figure 5: System function module.
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by a matrix, and the specific contents are shown in
Table 2.

M is the total number of teaching resources in the
system, M is the number of users, and U(m, n) is the score of
Um users on Di teaching resources. When building the
similarity between um and Ui users, we should first obtain
the evaluation resources corresponding to their scores to
establish the English teaching resource collection
Iim � Ii ∪ Ij. Facing the nonrated items on some users, the
similarity between the nonrated teaching resource items and
the rated English teaching resource items is calculated, and
the scoring results of the user nonrated items are predicted
according to this value. *e above process until all scoring
items are filled in is cycled.

4.4.1. Calculate Similarity. In the procedure of calculating
the traditional similarity, the user-oriented item scoring
matrix is used to replace the non-scored items with 0. *e
disadvantage of this Taichong method is that if the user’s
scoring items are lower than 1%, it means that the non-
scoring items are higher than 99%, and the similarity
between the two is greater than 98%. However, the result
cannot show the similarity between users. To avoid having
this problem impact on the recommendation results, the
project score without teaching resources is evaluated, and
the user similarity is used for prediction and then solved
by the Pearson similarity algorithm:

sim(i, m) �


u∈U

Ru,i − ri  Ru,m − rj 

���������������

(u∈U) Ru,i − Ri 
2

 �����������������

(u∈U) Ru,m − Rm 
2

 .

(8)

*e above formula U indicates the user’s common score;
Ri represents the average score of a user i in U; Rm represents
the average score of the user m on the U set; the item set
score of the user i is represented by Ri; and the item set score
of the user m is represented by Rm. A similarity set between
N most similar users and Ui users is built based on the above
scoring items.

4.4.2. Generate Recommendations. Based on Pearson’s
similarity, the prediction score between Dm teaching
resources and Ui users is calculated by the following
formula:

P(i, j) � Ri


n∈Ni

sim(i, N) · Rn,j − RN 

n∈Nisim(i, N)
. (9)

After the above prediction, we can obtain the top-N
recommendation set, and finally, the results are recom-
mended to users.

5. System Performance Analysis

5.1. Simulation Test. Based on the collaborative recom-
mendation technology, this study successfully designs the
information management system for English teaching

resources, applies the system in practice, and analyzes the
application effect of the system utilizing a simulation test
[30]. *e traditional management system is utilized as the
control group in the simulation experiment due to a large
number of English teaching resources in the system.
Figure 6 shows the simulation curve of English teaching
resource information based on the results.

Figure 6 produces ten sets of simulation data. You can
prepare two computers with higher configurations and the
same model before starting the simulation test. *ey are
installed on the same simulation software, and then, 10 sets
of simulation data are imported from Figure 6 into it. Before
the formal simulation test, two no-load experiments are
performed. Two no-load experiments are performed before
the simulation test. It is the simulation software’s data
structure that connects to the computer and the general
English teaching resource information system. *e response
time of the English teaching resource information man-
agement system based on collaborative recommendation
technology can be simulated. *en, by sampling and ana-
lyzing the data obtained, it is possible to get the time of
English teaching resources for different groups of users in
different systems.

5.2. Simulation Test Results and Analysis. *e time taken for
users of the general system and the collaborative recom-
mendation algorithm-based system to obtain information
about English teaching resources is calculated using the
simulation experiments above, and the time is plotted as a
time curve in Figure 7.

When the information on English teaching resources is
less than 300 copies, according to the simulated experi-
mental data in Figure 7, users of the conventional system and
the collaborative recommendation algorithm system take
roughly the same amount of time to receive information on
English teaching materials. However, when more than 300
copies of information about English teaching resources are
added, the outcomes demonstrate that the average system
users’ acquisition of English teaching practice is gradually
shortened, and the acquisition time of users based on the
collaborative recommendation algorithm system is rapidly
reduced, with a minimum of 17.5s.

Calculating the average value of 10 sets of data, the
following conclusions can be drawn: compared with the
general system, the cooperative recommendation-based
information management system for English teaching re-
sources developed in this study can reduce the time for users
to find information about English teaching resources, which
is more useful in sharing information about English teaching
resources.

Table 2: Matrix of user-item scoring.

Matrix Resources 1 ...... Resources j ...... Resources n
User1 U (1,1) ...... U (1, j) ...... U (1, n)
...... ...... ...... ...... ...... ......
Userm U(m,1) ...... U (m, j) ...... U (m, n)
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6. Conclusions

At present, there is a serious waste of English teaching re-
sources. English learners are not very specific in choosing
English teaching resources, and they cannot bring their own
value into play. *is study proposes and implements a
collaborative recommendation-based information manage-
ment system for English teaching resources to address this
problem. Before the design, the collaborative recommen-
dation algorithm is mainly analyzed. *is algorithm pro-
vides the user-based collaborative filtering algorithm and the
item-based collaborative filtering algorithm, both of which
are significant algorithm support for system development.
After that, the storage structure model is further developed,
as well as the overall structure of the English teaching

resource information management system based on col-
laborative recommendation technology.*emost important
module is the collaborative recommendation module, which
mainly describes the process of the system recommending
English teaching information, describes the mixed recom-
mendation algorithm process, finds the similarity of English
teaching resources, and recommends them to other users
based on the similarity. Using a simulation test to test the
application effect of this system, the result shows that this
system can shorten the time for users to obtain English
teaching resources compared with other common systems.
As a result, the technique proposed in this work can fully use
the collaborative recommendation algorithm and perform
brilliantly. *e system overhead is high, and its temporal
complexity will be very high, due to the collaborative
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recommendation technique’s high computational com-
plexity. *erefore, greater study into systems that might be
employed in the future is required.
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to the corresponding author.
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