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ABSTRACT

Artificial intelligence digital tools are widely used in teaching scenarios. This study designs a digital
learning tool capable of personalized learning resource recommendation and applies it to tourism
English education to improve teaching quality. The study first establishes a set of nearest-neighbor
user selection scheme based on clustering algorithm and analyzes the overall user behavior in a
collaborative filtering way, so as to provide the target users with learning materials pushing service
with high accuracy. Then a personalized teaching model for tourism English education is designed
based on this system. Finally, the model is applied to actual teaching, and the application effect of this
Al digital tool in tourism English education is verified through teaching practice. The students'
performance in tourism English teaching using the personalized learning resources recommendation
system increased by 13.59 points compared with that before using the system, which is a significant
difference. It shows that the personalized learning resources recommendation system has value in
tourism English education.
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1. Introduction

With the continuous acceleration of the new curriculum reform process, the reform of innovative
teaching mode of tourism English in colleges and universities is imperative. In order to cultivate more
professional talents in line with the needs of social development for China's socialist modernization,
colleges and universities must seize the opportunity of Internet information technology to
continuously optimize and innovate the teaching mode of tourism English, so as to improve the effect
and quality of tourism English classroom teaching, promote the mastery and application of tourism
English knowledge among higher vocational students, and then promote the sustainable development
of China's tourism industry [1-4].
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In the real educational process, there are still many problems in the teaching of tourism English in
Chinese colleges and universities, and these problems seriously hinder the cultivation of tourism
talents in China. First of all, tourism English in colleges and universities generally exists the problem
of irrational curriculum, both the lack of courses related to oral tourism English and the lack of
practical teaching course content, which is not conducive to the improvement of the oral ability of
tourism students [5-6]. Secondly, tourism English teaching is mainly based on the teaching of
theoretical knowledge, which leads to the English teachers in colleges and universities still use the
traditional teaching mode in classroom teaching, which is not conducive to the improvement of the
overall level of English teachers, and will directly affect the English level of students [7-8]. Finally, most
of the tourism English teaching is teacher-centered, which seriously neglects the students' main
position, and cannot stimulate students' interest and enthusiasm in learning English, which seriously
affects the progress and effect of tourism English classroom teaching [9-10].

We should jump out of the previous "dumb"” English education model, and use modern digital tools,
computer network resources, multimedia and other advanced technical equipment to stimulate
students' enthusiasm and bring more and better learning resources to students' English learning, so
as to cultivate students' ability to listen, speak, read, and write in English [11-14]. It can be seen that
the integration of digital tools and tourism English teaching in colleges and universities is an important
way of teaching reform, and at the same time, digital tools are also an important means to improve the
English proficiency of higher vocational students.

The study selects a personalized learning resource recommendation system for tourism English
teaching among the rich artificial intelligence digital learning tools. The structure of personalized
learning resources recommendation system designed in this paper consists of client layer, network
layer, application layer, persistence layer and database, and selects collaborative filtering algorithm for
learning resources recommendation. Based on this system, a personalized teaching model of tourism
English is designed from four aspects, namely, pre-preparation for teaching, teaching process, teaching
evaluation, and teaching reflection. The designed personalized teaching model is applied to practical
teaching to verify the practical effect of the personalized learning resources recommendation system.

2. Design of digital learning tools for artificial intelligence

2.1. Application of digital learning tools

Digital learning tools have the following application scenarios and advantages. First, digital learning
tools can provide rich learning resources and interactive platforms. Through online learning platforms,
learning management systems and learning applications, students can access diverse learning
resources, such as courseware, practice questions, voice and video materials, and interact and discuss
with teachers in real time [15]. This provides students with a more flexible and personalized learning
experience that can meet students with different learning styles and learning needs. Second, digital
learning tools can provide mechanisms for independent learning and self-assessment. Students can
learn independently through the online learning platform, choosing the learning content and learning
mode according to their own learning progress and interests. At the same time, digital learning tools
also provide an automated assessment and feedback mechanism, so that students can keep abreast of
their own learning, identify problems and make adjustments. In addition, digital learning tools can
also promote cooperation and interaction among students. Through tools such as online learning
platforms and social media, students can communicate, discuss and cooperate with each other to solve
problems and complete tasks. This kind of cooperation and interaction can not only increase students'
motivation and engagement, but also develop their teamwork and communication skills. In addition,
digital learning tools can provide personalized learning support and feedback. Through learning
management systems and learning analytics tools, teachers can track and assess students' learning,
identify students' difficulties and problems in a timely manner, and provide targeted help and guidance.
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This kind of personalized learning support and feedback can better meet students' learning needs and
improve learning effects and learning outcomes.

In summary, digital learning tools have a wide range of application scenarios and multiple
advantages in the practical teaching of tourism English. They not only enrich learning resources and
provide personalized learning methods, but also promote cooperation and interaction among students
and provide personalized learning support and feedback. Therefore, digital learning tools play an
important role in the practical teaching of tourism English and provide powerful support for the
improvement of students' language proficiency and intercultural communication skills.

2.2. Personalized Learning Resources Recommendation System Design

Digital learning tools have a wide range of application scenarios in tourism English education, and this
subsection designs a personalized learning resource recommendation system for personalized
learning support.

1) Overall Design. The personalized learning resources recommendation system is developed using
Javalanguage and adopts a 4-tier architecture, which is the client layer, network layer, application layer,
persistence layer, and also includes a database. The structure of the personalized learning resources
recommendation system is shown in Figure 1.

Client layer Learners Tourists Teacher Manager
Network layer Request and response Data exchange Browser
Course resource custom and recommended User
Application layer .
configuration
Resource query Resource management
Persistent layer Algorithm design Database management

Database

Fig. 1. Structure of the recommended system of chemical resources

2) Client Layer. The client layer mainly refers to the target users of the system, which mainly includes
teachers, learners, administrators and visitors. Teachers have the function of managing the system
learning resources and checking the learning status of learners; learners are the main users of the
system, who use the system to obtain the recommended personalized learning resources;
administrators carry out comprehensive management of the system, including the management of
resources, user configuration, etc.; tourists can view and retrieve the system, but are not able to obtain
the recommended services of personalized learning resources.

3) Network Layer. The network layer mainly consists of 3 parts: browser, data exchange, request and
response. The object of the system can be visualized through the browser, on the one hand, receive the
request from the customer layer and respond to it, and pass it to the application layer for processing;
on the other hand, it is responsible for the data exchange between the customer layer and the
application layer.

4) Application Layer. The application layer is mainly used to meet the functional requirements of the
system, according to the different characteristics of the system users, the functional requirements are
not the same, generally including user configuration, resource query, course resource customization
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and recommendation, resource management and so on. The user configuration function is mainly for
system users to register and log in. After logging in to the system, the user can manage the account and
use the related functions. The administrator can also perform statistics and control the user
information of the target users. Resource query is a function that allows users to query related
resources according to their needs in order to obtain effective information. Course resource
customization and recommendation function is the core function of the system. When users browse
as well as consult the learning resources, the persistence layer searches the most similar documents
from the database through relevant algorithms and recommends them to the learners. On the other
hand, according to the scoring criteria, the system transforms the learner's information and learning
resources into evaluation data, and stores the above data together into the database, so that the
learning resources can be recommended to subsequent similar learners. The resource management
function is a function for administrators and teachers. This function allows learning resources to be
imported, deleted, and modified. For learners and visitors, it is to evaluate the acquired learning
resources and give timely feedback to the administrators.

5) Persistence Layer. On the one hand, the persistence layer manages the database, including the
deletion, addition and modification of the data in the database; on the other hand, it receives the
request from the application layer to look up the data in the database; on the third hand, it is to design
the algorithms in order to complete the most core business of the system, i.e.,, recommending the
personalized learning resources to the learners.

6) Database. The database is mainly used for storing all the data involved in the system, such as the
information data of the objects used in the customer layer, learning resources and so on. The data used
by the system in the process of using are extracted, searched and stored in the database through the
persistence layer. In order to improve the performance of the system and ensure the operation rate,
the database storage is designed according to the data relationship.

2.3. Selection of Recommender System Algorithms

Collaborative filtering recommendation algorithms recommend learning resources to learners based
on their matching degree and according to the magnitude of similarity. This algorithm has the
advantages of adaptability, high accuracy and potential interest mining [16]. Therefore, this paper
adopts collaborative filtering recommendation algorithm for system design.

2.3.1. Clustering algorithms:

1) Determine the number of clusters. Define a sample set X ={x,},i=1,2,---,n containing » D -
dimensional vectors and divide it into k clusters, denoted as C={C;},j=12,---,k | Define a
clustering center 4, for cluster C,, then the clustering center of the sample set is expressed as
follows:

1 n
Ho==2 X 1)
n g

Based on this, the study represents the inter-cluster dispersion of clusters through BGSD in the
following form:

k
GBSD = nd(u;, 1)’ (2)

=1
In Equation (2), 7; isthe number of samples within the /nd cluster. The intra-cluster tightness is
expressed through WGSD in the following form:

k

WGSD =) > d(x,u,) (3)

Jj=l xej
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Calinski-Harabasz is computed through the two values of WGSD and GBSD in the following form:

Calinski — Harabasz = @x n—k

WGSD k-1

(4)

For a clustered cluster, the value of Calinski-Harabasz is proportional to the clustering effect.
2) Near-neighbor user selection:

On the basis of the optimal clustering clusters already obtained, the clusters to which the target user
belongs and its nearest neighbor users are queried, and the operation steps are as follows [17]:

(1) Extract the center position coordinates of the current clustering result.

(2) Calculate the Euclidean distance between each clustering center and the target user, and rank
the users in descending order.

(3) Include the target user to the cluster with the smallest Euclidean distance.

(4) Calculate the Euclidean distance between the target user and all the users in the cluster cluster
where it is located, and rank the users in order from largest to smallest.

(5) Extract the top 50 users of the subsequence and set them as the nearest neighbors of the target
user.

2.3.2. Collaborative Filtering Recommendations:

1) Calculating Invisible Weights. The study reflects the preference status from the perspectives of both
the number of times and the duration of users' visits to English teaching resources, and the expression
of users' duration interest is as follows:

0 t<30
T(u,)= % 30 < <300 (5)
1 t>300

In Equation (5), ¢ is the time that a user spends browsing a particular English teaching resource.
The expression of user access interest level is as follows:
uvi

i (6)

i

R(u,) =

i=1

In Equation (6), N represents the total number of English teaching resources, the numerator is
the number of times user ¥ clicks into the interface of English teaching resources i in location
context §, and the denominator is the total number of clicks by user # in location context $. In
practical application, the study sets the weights of both access interest degree and duration interest
degree indicators to 0.5, then the Pearson similarity between users is calculated as follows:

P(u;)=0.5xT(u,)+0.5xR(u ) (7)

2) Predicting ratings. The study predicts the target users' ratings of the resources for teaching English
for tourism by using the following formula:

z sin(u,v)-s,

vep,(J)

Z | sin(u, v) |

vep,(J)

Z( i sin(u,v) - (1, = Hy))
D" (sin(u,v))

vep, (J)

rl{f = /’lu(u,v) +

(8)

= /uu(u,v) +
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In Eq. (8), 7,; is the rating of resource J by user V. 7, is the predicted rating of user # on
resource J. p,(j) is the set of nearest neighbor users of target user #. Sim(u,v) is the Pearson
similarity between user # anduser V.

3) Algorithm operation flow. The specific operation flow of collaborative filtering recommendation is
as follows:

(1) Obtain data samples.

(2) Perform positional clustering on the sample data set.

(3) Extract 50 near neighbor users based on the target user.

(4) Calculate the Pearson similarity between each neighboring user and the target user, and arrange
the users in descending order, and set the N users at the back of the sequence as the similar users
of the target user.

(5) Predict the target user's rating of the current resource based on the similar user's rating of the
current English teaching resource.

(6) Push the tourism English teaching resources with higher predicted ratings to the users.

3. Individualized Teaching Model Design for English for Tourism

3.1. Individualized instruction pre-preparation

In the preliminary preparatory work, for students, before a course begins, it is necessary to initially
diagnose the status of individual students' tourism English level, i.e., students initially diagnose their
current tourism English level through a questionnaire survey based on the personalized education
resource recommendation system of students' tourism English level. For teachers, they need to
understand the overall status of students' tourism English level in the class, and then analyze the
teaching objectives and contents, and design and assign learning groups and members.

3.2.  Personalized Instructional Design and Implementation

In the classroom, firstly, the teacher guides the review to recall the old knowledge of the previous
lesson, and secondly, based on the overall status of the class students' tourism English level known by
the recommender system, indicates the learning objectives and learning contents of this lesson. Then
a learning situation is introduced to stimulate students' curiosity and initiative. Then each student
learns new knowledge according to the educational resources recommended to them by the online
recommendation system, after which students digest and absorb the knowledge they have learned,
and at the same time cultivate their abilities of independent learning, teamwork, communication, and
exploratory learning. Teachers and students then systematize the knowledge they learn by
constructing a complementary knowledge map, which cultivates students' critical spirit and
questioning ability, and also helps teachers to broaden their knowledge and improve the structuring
and systematization of knowledge. In this process, students take the lead and teachers play a
supporting role. In the end, students' questions are answered and knowledge is practiced to test their
learning, and to check for gaps in time to help them reach their learning goals.

3.3. Diversified teaching evaluation

Diversified teaching evaluation is an important link in realizing the education for cultivating tourism
English proficiency. Diagnostic evaluation is used in the preparatory work for personalized teaching
to realize the initial diagnosis of tourism English proficiency. Then, after a period of personalized
teaching for the cultivation of tourism English proficiency, the effect of personalized teaching is
evaluated diversely through the use of a multivariate comprehensive evaluation that combines
formative evaluation and summative evaluation. The formative evaluation of the innovative process of
cultivation is carried out through the way of portraying the tourism English proficiency portraits of
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individual students and groups of students based on the tourism English proficiency evaluation index
system, which in turn can guide and improve the problems in the teaching process.

3.4. Reflections on teaching and learning

Teaching reflection mainly focuses on the feedback results of students' learning and the feedback
results of teachers' teaching. The feedback result of students' learning refers to the difference between
students' current development of tourism English proficiency in various dimensions and the initial
diagnosis of tourism English proficiency in various dimensions in the preparation stage of teaching.
Based on this, the recommender system will adjust the difficulty and direction of the educational
resources recommended to the students. The students themselves can also clearly understand the
current state of tourism English proficiency and adjust their learning attitude and direction in a timely
and targeted manner. Feedback from the teacher refers to the difference between the current
development of the students' overall tourism English proficiency in each dimension and the initial
diagnosis of the overall tourism English proficiency in each dimension in the preparation stage of
teaching. Based on this, the recommender system will adjust the difficulty and direction of the
educational resources recommended to the teacher. Teachers will adjust the teaching objectives and
content accordingly, and reflect on whether the learning situations introduced in the classroom can
stimulate students' curiosity, so as to provide targeted guidance to students to improve their
proficiency deficiencies.

4. Empirical analysis

4.1. Experimental Tests and Analysis of Results

To test the feasibility of the proposed method, an experiment is designed to analyze it. In the
experiment, a well-known educational resource platform is used as the research object, the English
audiovisual resource database in the platform is obtained, and the learning resources in the database
are used as the research object, and 100 people with a high log-in frequency are selected as the
recommendation objects, so as to test the recommendation effect of different methods. The data in the
educational learning resources database total 15GB, the types of educational learning resources are 4,
and the frequency of resource recommendation is >90%.

The personalized recommendation hit rate is used as the test evaluation index. On the built test
platform, the deep learning-based recommendation method (Method 1), social network-based
recommendation method (Method 2) and the method in this paper are used to compare and test the
four types of recommended resources. The test results of personalized recommendation hit rate are
shown in Figure 2. As can be seen from the test results, the recommendation hit rate level of this
paper's method is higher, and the recommendation hit rate of the four resources is above 90%. On the
other hand, the test results of the deep learning-based recommendation method and the social
network-based recommendation method are unsatisfactory, their average hit rate is relatively low, and
there is some room for improvement in the recommendation hit rate.
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Fig. 2. Personalized recommendation percentage test results

The accuracy of personalized recommendation results of testing three different methods for 100
recommended objects is shown in Fig. 3. As can be seen in Figure 3, the accuracy of the
recommendation results of this paper's method for 100 users reaches more than 90%. The
recommendation result accuracy of the other two methods decreases to below 90% with the increase
of the number of users. The above data proves that the recommendation fluctuation of this paper's
method is small, and the recommendation accuracy is more stable.

| | Ours| | Method 1] | Method 2

100%
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95% - = —

93% A

90% -
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85%

Recommended percentage

83%

80%
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Fig. 3. Accuracy of recommendation results

The recall of a recommender system is a metric used to measure the ability of a recommender
method to find items of interest to a user. The significance of recall is to assess the coverage and
comprehensiveness of the recommendation method. By balancing the recall and accuracy, the user's
personalized needs can be better met. Therefore the recall rate of recommendation results for testing
different methods is shown in Fig. 4. The deep learning based recommendation method has the highest
recommendation result recall of 75.25% and the lowest recall of 66.09%. The social network based
recommendation method has the highest recommendation result recall of 86.47% and the lowest
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recall of 74.74%. The recommendation method proposed in this paper, on the other hand, has a recall
rate of 87.11% to 96.25%, with a high and stable recommendation recall rate, which is able to keep
the recommendation accuracy and recall rate in a more balanced state, and guarantee the accuracy
and recall rate at the same time, which has a better application performance.

[ Jourd |Method I[ ]| Method 2

100%
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80% M

Recall

70% ]

60%

10 20 30 40 50 60 70 80 90 100

Number of users
Fig. 4. Recommended recall rate

In order to provide users with better learning experience and effect, and at the same time better
utilize and promote English audiovisual resources to improve their usage and value, this paper
proposes a personalized recommendation technology for English audiovisual resources based on
collaborative filtering algorithm. The experimental results show that the recommendation hit rate,
recommendation accuracy and recall rate of this method are better and more practical.

4.2. Evaluation of teaching effectiveness

4.2.1. Experimental design. The study selected two classes with the smallest difference in
performance in School A, numbered C1 and C2, with C1 as the experimental class and C2 as the control
class, and both classes were taught by the same English teacher, and the number of students in each
class was controlled to 40. During the eight-week experiment, the experimental class conducted
tourism English classroom teaching under the guidance of the personalized teaching model, while the
control class did not change the English classroom teaching method and conducted classroom teaching
according to the previous teaching strategies. The last school uniform test score (post-test A) and the
latest daily practice score (post-test B, listening and speaking-based) of the students in the two classes
before the end of the experiment were collected as the experimental data of the post-test, and the
contents of the tests in the two classes were the same. The experimental conclusions were drawn by
analyzing and comparing the data from the pre- and post-test scales of the experimental class and the
pre- and post-test scores of the two classes.

4.2.2. Analysis of student performance. Since the school-organized test focuses on students' basic
knowledge, listening, reading comprehension and writing skills, in order to comprehensively test
students' achievement of the comprehensive learning objectives of English for Tourism, Pre-Post Test
A is the result of the school-organized test, while Pre-Post Test B tests students' abilities of
“Pronunciation, Reading, Conversation” and so on, with the help of the intelligent teaching system. “B
tests students' ability in pronunciation, reading, conversation, etc. with the help of intelligent teaching
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system. The content and format of each test are the same for both classes, and the scores are all
percentages:

1) Analysis of the differences between the pre- and post-tests of the experimental classes. The data of
the pre- and post-test of the test scores of C1 class's English for Tourism test were analyzed, and the
statistics of the pre- and post-test scores obtained are shown in Figure 5. The average scores of the
experimental classes have all increased significantly, especially the scores of pronunciation, reading
and conversation-based exercises in tourism English, which increased from 68.56 to 86.11. Such
scores were lower before the experiment, indicating that the students' relevant abilities were weak,
while after the experiment, the results of the rise in such scores were more obvious.
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Pretest Posttest Pretest Posttest

Fig. 5. Pretest and Posttest index statistics of C1

The results of the paired samples t-test on the pre and post-test scores of the C1 class are shown in
Table 1. There is a significant difference between the A test (t=2.63, p<0.01) and the B test (t=3.24,
p<0.01), and the experimental class students' scores are significantly improved.

Table 1. Matching sample t test results

C1 class test type N Pretest Posttest T P
A 40 76.39+3.35 86.02+1.24 2.63 0.005
B 40 68.56+4.27 86.11+£2.36 3.24 0.003

2) Analysis of the differences between the pre- and post-tests of the control class. The statistics of the
pre- and post-test scores of the C2 class are shown in Fig. 6. The average scores of the control class
increased by a small amount, with the average scores of the Class A test and Class B test increasing by
1.57 and 1.04, respectively. The relevant abilities of the students did not change significantly, and
remained at a similar level in general.
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Fig. 6. Pretest and Posttest index statistics of C2

The paired samples t-test was conducted on the pre and post-test data of the tourism English test
scores of class C2, and the pre and post-test data obtained are shown in Table 2.There is no significant
difference between the A test (t=0.15, p>0.05) and the B test (t=0.77, p>0.05), and there is a slight
increase in the scores of the students of the control class but the effect of the increase is not obvious.

Table 2. Matching sample t test results

C2 class test type N Pretest Posttest T p
A 40 76.55+4.35 78.12+3.65 0.15 0.233
B 40 67.22+6.27 68.26+4.36 0.77 0.564

3) Analysis of differences between the experimental class and the control class. Based on the
calculation of the average scores of the two pre-tests and the average scores of the two post-tests of
the experimental class, the comparison of the pre and post-test scores of the experimental class and
the control class before the experiment is obtained as shown in Figure 7. The average scores of the
experimental class and the control class before the experiment are 72.48 and 71.89 respectively, and
there is not much difference between the pre-test scores. After the same time of teaching English in
tourism and travel classroom, the average scores of the experimental class and the control class in the
post-test were 86.07 and 73.19, respectively, and the average scores of the experimental class were
greatly improved, which formed a significant difference with the control class.
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Fig. 7. Comparison between C1 and C2

Paired samples t-tests were conducted on the pre and post-test scores of the control and
experimental classes respectively and the results are shown in Table 3. There is no significant
difference between the two classes in the pre-test (t=0.67, p>0.05), while there is a significant
difference in the post-test (t=3.11, p<0.01), which shows that the experimental class's strategy of using
Al digital tools to assist in tourism English classroom teaching can effectively improve the efficiency of
the tourism English classroom, which leads to a relatively large increase in the students’ performance
in the same period of time.

Table 3. Matching sample t test results

Test group N C1 C2 T P
Pretest 40 72.48+6.25 71.89+4.33 0.67 0.231
Posttest 40 86.07+5.33 73.19£6.54 3.11 0.000

5. Conclusion

The study designed a personalized learning resource recommendation system for tourism English
education based on collaborative filtering algorithm:

1) The comparison results of the recommendation hit rate of this paper's method with those of the
deep learning-based recommendation method and the social network-based recommendation
method show that the recommendation hit rate of this paper's method is above 90%, which is better
than the other two methods.

2) After the system is applied to teaching English in tourism, the students’ performance reaches 86.07
points, which is 13.59 points higher than that before using it, and the p-value is 0.000, which is a
significant difference. The tourism English education model designed based on the personalized
learning resource recommendation system can effectively improve students' learning performance.
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