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Abstract. Traditional teaching practice activities have kept pace with modern science 
and technology, but the Internet and modern information technology are increasingly 

used in teaching practice activities. As a result of the development results of the 
combination of modern network technology and teaching practice activities, the 
hybrid teaching mode has emerged as one of the most common teaching modes. 

Teaching practice activities benefit from activities because they provide a more 
comprehensive personalized space and a broader range of resource utilization 
options for the students participating in them. Fuzzy rough neural networks are used 

in this paper to address the low recommendation efficiency of the English resource 
recommendation module in a smart classroom and the insufficient use of related 

information. First, a personalized recommendation model is proposed, and the 
recommendation algorithm flow is given in accordance with the association rules in 
this method The above model is solved using a fuzzy rough neural network, and the 

characteristics of user behavior are obtained by calculating the fuzzy correlation 
coefficient and fuzzy correlation degree. This is all happening simultaneously. 
Prediction error can be reduced to some extent by using this algorithm in comparison 

to other algorithms. This means that students will receive more accurate 
recommendations. 
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1 INTRODUCTION 

The development of science and technology has a significant influence on the progression of society 
as a whole. This influence can be seen in a variety of ways. Integration of cutting-edge scientific and 

technological innovations into classroom instruction is essential to the success of education reform 
in the modern era[32],[25],[19],[21],[27],[12]. Emerging in today's educational landscape is a 

http://www.cad-journal.net/
mailto:101044@shengda.edu.cn
https://orcid.org/0009-0000-7686-0590


85 

 

Computer-Aided Design & Applications, 21(S11), 2024, 84-95 
© 2024 U-turn Press LLC, http://www.cad-journal.net 

 

 

novel instructional method known as the hybrid approach, which integrates time-honored classroom 
practices with the most cutting-edge forms of information network technology. The current state of 
research that focuses on the Internet and education has made it possible for smart classrooms to 

not only overcome limitations of time and space that are imposed on teaching practice activities, but 
they are also able to use a combination of online and offline resources to realize rich educational 

resources and innovative teaching ideas. The practice of unity as a way of life Because of the modern 
educational system, the English language is currently the one that is utilized the most in a variety 
of human endeavors[2],[31]. The end goal of all of China's college English teaching practice activities 

is to produce more English-speaking professionals who can support the Chinese socialist cause. The 
construction of additional "smart classrooms" is one strategy for improving the quality of English 

instruction offered in Chinese universities. As a direct consequence of this, one of the most important 
concerns that must be addressed is the question of how to design a technologically advanced 
classroom for the instruction of college English in a mixed setting[17]. The construction industry is 

a dynamic and rapidly evolving field that demands effective communication skills, particularly in 
English, to succeed in a globalized market 

A "smart classroom" is one that makes use of multimedia technology and network information 

technology to help students learn more effectively in the classroom as well as better manage their 
time in the classroom. This is done so that students can keep up with the fast-paced world that we 

live in today. The classroom has undergone a transformation as a consequence of societal shifts as 
well as technological advances[24],[26]. When it comes to the "smart classroom," its design and 
methods of application demonstrate that it is an entirely different kind of classroom than traditional 

classrooms. 

Smart classrooms are an essential component that cannot be left out of the mix of modern 
educational and instructional methods[7],[14],[18]. During the process of education, each 

component of a smart classroom plays a unique and important role in the overall operation. To 
begin, a smart classroom significantly lessens the amount of work required of teachers[30],[3]. By 

utilizing high-tech teaching methods and information technology as teaching tools, English 
professors at colleges and universities can more easily prepare for and deliver their lectures to their 
students. There are two additional benefits associated with utilizing technology in the classroom. 

Students can improve their overall comprehension of the content they are learning by conducting 
independent Internet research to find information that is pertinent to their studies and then applying 

that research to supplement the instruction they receive in the classroom. Because of the new 
approaches to education, there is more opportunity for interaction between students and teachers 
in a smart classroom[9]. The interaction between teachers and students in a traditional classroom 

can be stiff and monotonous, which can easily lead to students becoming resistant to the teaching 
method. On the other hand, the smart classroom can reawaken students' enthusiasm for learning 
and classroom participation in a novel and relaxed manner of interaction, which can be helpful in 

improving the quality of teaching[1],[4]. 

In recent years, there has been an explosion of English-teaching resources as well as smart 

classrooms, which has necessitated the development of user-specific online recommendation 
applications that are accurate, efficient, and tailored to the individual user[28]. Existing general 
search engines, portal websites, and the like make it challenging to satisfy the specific information 

needs of users who come from a variety of different backgrounds, have a variety of different 
purposes, and operate over a variety of different time periods. A personalized association 
recommendation system is becoming an increasingly effective method of addressing the issue of 

information overload.  

Because the personalized recommendation system relies heavily on the historical learning 

records of individual students, it is able to determine the degree of correlation between various 
English teaching resources and extrapolate rules for recommending English teaching resources for 
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use by students. This allows the system to more effectively recommend English teaching resources 
for use[20],[5]. 

There are three distinct types of recommender systems that can be categorized according to the 

types of data they employ. These are collaboration filtering, content filtering, and social 
recommendation[8],[29]. Users whose interests are determined to be similar by algorithms are 

candidates for receiving personalized recommendations, which are then generated through the 
application of personalized weighting processing to user scores. Several researchers have come up 
with a variety of algorithms and models with regard to this topic. Some researchers have proposed 

a framework called probability matrix decomposition that incorporates information about users' 
social relationships as a way to improve the performance of traditional recommendation methods. 

This framework is intended to improve the performance of traditional recommendation methods. A 
recommendation method that is based on trust propagation has been proposed by a few researchers. 
This method, which they claim can reduce the Matthew effect in the recommender system by 

modeling the trust relationship between users, was proposed by these researchers[10],[11],[22]. 
In order to compensate for the drawbacks of the association rule algorithm, some academics believe 
that a TOP-K algorithm that takes into account user preference and stratification, as well as 

incorporates timeliness and interest, could be developed. Some researchers have proposed a 
recommendation algorithm based on social context information[15],[23]. They do this by using user-

recommended Tweets as a constraint on the objective function, however, this method does not take 
into account the relationship that is displayed between the recommended objects. Some researchers 
have extended the use of traditional association rules to include cross-mining as well as mining that 

takes into account temporal relationships in addition to spatial ones. This expansion was made 
possible as a result of their work[16]. 

However, there are problems with the recommendation methods that are currently being used, 

including inefficiency and a lack of personalization. Following the introduction of a personalized 
recommendation model is the presentation of an algorithm flow for a system recommendation that 

is based on association rules. A fuzzy neural network is used to solve the problem of making 
personalized recommendations, and the results are validated through the use of simulation 
experiments. the effectiveness of the algorithm. 

2 THE KEY TO THE CONSTRUCTION OF ENGLISH SMART CLASSROOM 

It is not unusual for Chinese college English teachers to be forced to work with educational materials 

that are either out of date or nonexistent. The students who are currently in school have a different 
level of education and a different foundation than the students who were in school in the generation 
before them. People living in the modern era have easier access to the outside world and a better 

understanding of it as a result of advancements in science and technology, particularly the Internet. 
This has the effect of broadening their horizons and increasing the variety of information they can 
come into contact with. Students are experiencing a greater impact from information technology 

than ever before because it is the driving force behind the new era. The students have access to a 
wide variety of resources, including the Internet, from which they can obtain the content and 

information that they are seeking to fulfill their needs. Therefore, English professors at colleges and 
universities should provide their students with instruction that is more current and reflective of both 
the progression of the times and the instructors' own professional development. Because of this, the 

activities that are currently being used to teach English in colleges need to be brought up to date 
and supplemented with educational resources[6]. 

Second, in the practice of teaching English in Chinese colleges today, there are some educators 

who have educational ideas that are fundamentally backwards. It is easy for the phenomenon of 
cramming teaching to take place in the practice activities of college English teaching because some 

English teachers have educational concepts that are relatively behind the times. At this juncture, it 
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is essential to place an emphasis on the outmoded educational thinking and pedagogical practices 
that are utilized by English teachers. In light of the issues that have been discussed up until this 
point, this article offers the following fundamental recommendations for improving English 

instruction” 

2.1 Optimizing the Design of English Smarter Classroom 

The capacity of college students to communicate effectively in English can be improved by 
encouraging them to make the most of the limited amount of time they spend in English classes by 
broadening their knowledge base and practicing their skills in contexts that are drawn from the real 

world. Teaching English in a traditional classroom setting places the instructor at the heart of the 
learning environment. But the dominant position of students is emphasized as the primary focus of 

the English instructor's instruction. More and more frequently, it is the students themselves who are 
taking responsibility for their own education. There is absolutely no reduction in the educational role 
that teachers play. But they will need to adjust the way that they conceive of and work toward 

achieving their own individual educational objectives as a result of this change. The capacity of 
students to learn a foreign language is regarded as the primary goal of instruction, and in order to 
concentrate on achieving this goal, teachers use the project teaching method. Each assignment must 

begin with the students conducting an exhaustive search for pertinent information sources. This can 
be accomplished in a number of different ways. In order to successfully finish the project, it is 

necessary to process and organize the English learning materials that were gathered through a 
variety of methods, such as individual and group study. It is possible to subdivide a single project 
involving English language study into a number of more manageable subprojects. The particulars of 

each of these smaller projects are distinct, but they all play a part in addressing the fundamental 
problems that are caused by the larger project. Students have the opportunity to take leadership 
roles in a variety of project components. For instance, a single student is accountable for the 

completion of a sub-project. In order to get ready for the project, you need to do things like read 
textbooks, look for materials online, and brush up on your basic English vocabulary. Students learn 

a relatively small amount of content through the pre-class learning link. But this information lays 
the groundwork for them to be successful in the smart classroom. Before coming to class, students 
have reviewed the fundamental teaching framework that is used in English class. This prepares them 

to take an active role in the interactive session that will follow. The students are given the assignment 
to prepare a presentation that is based on the research they did outside of class time. The content 

of the presentation may include an introduction to the project, an explanation of previously gained 
knowledge, or an expansion of previously gained cultural context. Students in elementary school all 
have their own distinct ways of acquiring knowledge, as well as their own individual perspectives on 

the same body of information. Students can learn to develop critical thinking skills in English and 
demonstrate their ability to think critically by having their thoughts collide in a smart classroom 
where students can share and discuss their ideas. During the time that the presenters are speaking, 

it is the responsibility of the other students to listen, record, and ask questions. Students will collect 
data according to the focus of the sub-research project they are working on. In this way, the learning 

direction will become more apparent. 

When students are put under the appropriate amount of pressure, they experience significant 
improvements in both their sense of learning motivation and their learning efficiency. Teachers in 

today's smart classrooms have been able to increase student agency by employing learning 
strategies that are based on project-based learning. Students are finding it easier to accept teachers 
in the role of assistants rather than full-time teachers as a result of changes in teaching methods as 

well as appearances in the classroom[13]. 

2.2 Effective Use of English Educational Resources 
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In order to create a smart classroom, we need to make sure that the seating arrangement is based 
on scientific principles, and that the material covered in the class is exhaustive. By utilizing smart 
classroom technology, the curriculum of English classes at colleges and universities can be modified 

to better cater to the requirements of today's students. Without up-to-date educational resources 
and teaching materials, there is no way to have a smart classroom. Consequently, it is imperative 

that outdated educational resources be updated. Keeping up with the times requires integrating 
current network education resources with the content of teaching materials to achieve a more 
relevant and engaging learning experience. This is necessary in order to keep up with the times. The 

development of educational resources in tandem with technological advancements is essential to the 
construction of a smart classroom. It is essential to improve the English education resources 

available in colleges and construct high-tech lecture halls if one wishes to see the cultivation of 
English speakers of the highest caliber. 

Smart classrooms are a significant step forward in the reform of English teaching at colleges and 

universities because they enable students to interact with computers and other technology in a way 
that was not previously possible. This is a significant step forward in the reform of English teaching 
at colleges and universities. Students in a "smart classroom" have access to a wide variety of 

information education tools and cutting-edge teaching methods, which gives them the opportunity 
to practice their practical English skills, learn new English knowledge, and come up with original 

ideas. Not only do students in the smart English classroom improve their ability to speak and write 
in English, but they also learn how to adapt to the changing needs of college students in the modern 
era by making use of various information tools. This is accomplished through the use of flipped 

classroom techniques. The construction of a smarter classroom begins with teachers acknowledging 
their own roles as educators, working to improve their own smarter teaching abilities, and elevating 
the level of effectiveness of smarter English classroom instruction as part of the process of building 

the classroom. Students' English literacy will improve as a result of the development and 
improvement of smart English classrooms, as well as the overall quality of English education in 

colleges and universities. This improvement will take place because of two factors. The ability to 
maximize the use of the resources at one's disposal is of the utmost importance for educators. As a 
consequence of this, it is essential to have an accurate model for resource recommendation. 

3 RECOMMENDED METHOD 

At the moment, the primary pillars of support for the personalized recommendation system are 

association rules and content-based recommendations. We primarily concentrated on 
recommendation systems that are grounded in association rules. Customers are not interested in 
this type of system because it is able to make recommendations dynamically based on shifts in the 

interests of the users and effectively remove those recommendations with strict association rules. 
This makes the system less appealing to customers. The following guidelines are obligatory for 
participation in the relevant associations. 

The collection of English learning resources in the smart classroom is as follows: 

 1 2, , nX x x x=
                                            (1) 

The learning resource set (transaction set) selected by students in Smart Classroom is: 

 1 2, , nD d d d=
                                            (2) 

For a certain learning resource kx
, the number of kx

 included in the transaction set kd
is 
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( )k kN C x d= 
                                              (3)   

Then the support of kx
 is 

( )
( )k k

k

C x dN
s x

m m


= =

                                (4) 

In addition, this paper also introduces the minimum credible threshold ts and minimum support mins

, Because of association rules, the accuracy of recommendations is very high, furthermore, there is 
no requirement for a complicated user measurement model, and the approach is very feasible. The 
extraction of association rules is time-consuming and requires a significant amount of time. This rule 

is unable to differentiate between products that have the same nature but different names. If the 
database is large, the extraction of association rules takes a long time. If the products have the 

same nature but different names. In this paper, a method for the association recommendation that 
is based on a fuzzy neural network has been proposed. This method can cluster historical data, 
obtain data with a high similarity to data from the present moment, and use this data as a training 

sample, which can significantly improve prediction accuracy. 

The calculation method of fuzzy correlation coefficient is 

( ) ( )( )
( ) ( )( )

k k

k k

x i x j
fcc

x i x j


=






                                  (5) 

The calculation method of fuzzy correlation degree is 

1

i j

fcc

fcd
n


=

−



                                                    (6) 

where 
( )kx i

 represents the eigenvalue of the student's i point. 

The weight of each feature is 

i

fcd
w

fcd
=
                                                       (7) 

The construction of a Fuzzy Neural Network (FNN) involves decreasing the amount of known 
information. In a FNN, the five main modules consist of the input layer, the membership function 

layer, the T-norm layer, the normalization layer, and the input layer. In the first layer of the model, 

the user behavior data 
 1 2, , nX x x x=

are used as input variables, and each variable is 
represented by a node. The membership function layer receives the user variables from the input 

layer and uses those variables to determine the membership value for each node in the network. As 
its source of information, the T-norm layer pulls the data that has been simplified from the 
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membership function layer. The nodes that make up this network layer are the embodiment of fuzzy 
rules. After going through this layer, we are able to obtain the output of the jth rule, which is: 

2
exp

j

j

j

X C




 −
 =
 
                                     (8) 

The calculation formula of the normalized output result 
 1 2, , no o o

 is 

j

j

j

o



=
                                                 (9) 

The final student behavior data is 

j jy I o=                                             (10) 

The overall algorithm flow chart is shown in Figure 1. 

 

 
                                

Figure 1: Flow Chart of Smart Classroom English Learning Resource Recommendation Model. 
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4 SIMULATION AND ANALYSIS 

In this particular piece of research, a learning resource network will serve as the object of analysis. 
The user search resource records, resource transaction records, resource information, and other 

records are all recorded by the learning resource network. The network then selects one month from 
the historical data and allows users to purchase English learning resources for modeling purposes 

during that month. Concurrently, a value of 300 has been decided upon for the number of iterations. 
During the training phase of the FNN, the decay constant is set to 0.96, the maximum error is 0.5, 
the minimum error is 0.01, Adam is used as the optimizer, and MSE and MAE are utilized as 

prediction performance indicators. The calculation of MSE and MAE are 

( )
2

ˆ
iy y

MSE
N

−
=


                                           (11) 

ˆ
iy y

MAE
N

−
=


                                              (12) 

The threshold for the dependency increment has been set to 0.005 in order to lessen the effect of 

each piece of noise and bad data individually. If the dependency increment is greater than this 
threshold, then only then will the attribute be considered to be a part of the reduction. The proposed 
algorithm, as well as BPNN and IDF, are compared with regard to the amount of prediction errors 

that each produces in Figure 2 and Figure 3. According to the figure, the errors of all three algorithms 
fluctuate within a certain range over time, however, the BP algorithm and the IDF algorithm have, 

on average, higher prediction errors than the algorithm that was proposed in response to this 
question. This algorithm, which is reasonable and has the potential to reduce prediction error to 
some extent, is capable of meeting the needs of customers more accurately. 

 

Figure 2: Variation Curve of MSE With Iteration Time. 

http://www.cad-journal.net/


92 

 

Computer-Aided Design & Applications, 21(S11), 2024, 84-95 
© 2024 U-turn Press LLC, http://www.cad-journal.net 

 

 

 
 

Figure 3: Variation Curve of MAE With Iteration Time. 

Figure 4 illustrates how the accuracy of the algorithm's predictions shifts as the number of iterations 
in the process is increased. In this study, we investigate whether or not the number of iterations has 

an impact on the accuracy of the prediction made by the recommendation set. Figure 4 demonstrates 
that there is a positive correlation between the number of iterations and the accuracy of the 

prediction, however, once the number of iterations reaches approximately 200, the accuracy of the 
prediction tends to remain stable. 

 
 

Figure 4: The Variation Curve of the Prediction Accuracy of this Method With the Number of 

Iterations. 

It is only possible to find a significant correlation if both the minimum credible threshold and the 
minimum support are satisfied. Figure 5 presents an illustration of the impact that the minimum 

credible threshold and the minimum support have on the results of the prediction. Figure 5 illustrates 

the accuracy of the predictions made for a variety of ts and mins
 after going through 200 iterations. 

As can be seen, the minimum thresholds for credibility and support have an effect on the accuracy 
of the prediction. When there is an increase in the accuracy of the prediction, there is a corresponding 
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decrease in the minimum credible threshold and the minimum support. the more things improve. To 
put it another way, the degree to which there is a strong association between an advertisement and 
its minimum credible threshold and minimum support value is inversely proportional to the degree 

to which users favor the advertisement. When making product recommendations to end users, it is 
important to look for products that have a strong correlation to one another so as not to bore or 

confuse the end user. 

 
 

Figure 5: Comparison of Prediction Accuracy Under Different Parameters in Five Experiments. 

5 DISCUSSION 

Traditional teaching practice activities have kept up with advances in modern science and 
technology, however, teaching practice activities are increasingly making use of the Internet and 

other forms of modern information technology. The hybrid teaching mode has emerged as one of 
the most common teaching modes as a result of the development results that have come about as 
a result of the combination of development results of modern network technology and activities 

related to teaching practice. The students who take part in teaching practice activities benefit from 
the activities because they provide a more comprehensive and personalized space as well as a wider 
range of options for utilizing resources than the activities themselves do. In this paper, fuzzy rough 

neural networks are used to address the low recommendation efficiency of the English resource 
recommendation module in a smart classroom as well as the insufficient use of related information. 

These issues were found due to the use of related information. First, a personalized recommendation 
model is suggested, and then the recommendation algorithm flow is presented in accordance with 
the association rules contained in this method. The aforementioned model is solved with the help of 

a fuzzy rough neural network, and the characteristics of user behavior are obtained by computing 
the fuzzy correlation coefficient and the fuzzy correlation degree. All of these things are occurring at 
the same time. When compared to other algorithms, this algorithm has the potential to result in a 

lower level of prediction error. Because of this, the recommendations that are provided to students 
will be more precise. 

Wen Zou, https://orcid.org/0009-0000-7686-0590 
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