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Abstract—With the aid of information-based teaching platform, the
traditional classroom English teaching mode can be improved to provide
students with a realistic linguistic environment and enhance their learning
interest. As a result, the web-based computer aided English teaching has
become the mainstream in college English education. Based on the
browser/server (B/S) structure, this paper designs a computer-aided English
teaching platform of the model-view—controller (MVC) architectural pattern.
The programming was carried out using the MySQL database, and the functions
of the computer-aided English teaching platform were realized securely and
stably by the popular Secure Shell (SSH) framework. The system test results
show that the proposed platform supports the open teaching of college English,
solves the lack of interaction in traditional classroom teaching, and arouses the
students’ learning interest. The research further promotes the reform of college
English teaching, and enriches the theories and practices on computer-aided
English teaching.

Keywords—Secure shell (SSH), English teaching, computer aided teaching
system

1 Introduction

The continuous popularization of information technology and Internet technology
has greatly promoted the process of education informatization in China. At present,
colleges and universities across the country have basically achieved 100% coverage
of computers. With the aid of computer network technology, the key and difficult
knowledge points can be conveyed to students with vivid sounds or images [1], thus
making the teaching work easier to develop. So, it has become the research focus of
educational experts at all levels and software development enterprises on how to inte-
grate various types of computer network teaching resources into English teaching
work and improve students' interest in learning.

The application of computers in the field of teaching began in the 1960s. By the
1970s and 1980s, a large number of computer-assisted learning systems had come
into being, of which PLATO was more famous [2]. The computer-aided language
learning system can change the traditional cramming teaching, build a real language
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learning environment for students to learn English in a variety of ways, improve stu-
dents' interest in learning, help them to form a positive learning attitude, and highlight
their dominant role in the classroom [3], so it has developed rapidly in recent years.

Mark Warschauer [4] emphasizes that computer-aided language learning is con-
ductive to familiarizing with the language learning environment and mastering lan-
guage learning skills. Xu Dongmin et al. proposed a network-based hierarchical
teaching model. Andi Tenri Ampa [5] conducted research on learning media and stu-
dent learning effects of listening. In addition, for the computer-aided English teaching
system based on B/S structure, .NET technology, Java technology, object-oriented
technology and Web-based technology, abundant research achievements have been
made by some domestic and foreign scholars [6], However, the in-depth research and
analysis find that in the current computer-aided English teaching network system of
China, there still exist the problems such as independent existence of system, no
evolvability, poor expansion, slow response, untimely update, lack of effective links
between functional modules, and insufficient construction of online learning envi-
ronment [7].

Based on the above analysis, in order to solve the problems existing in the current
College English teaching, this paper adopts object-oriented technology to acquire the
main functional requirements of the English teaching platform. Then, it gives a brief
description of related technologies. Among them, the SSH framework technology was
used to design and implement the computer-aided English teaching platform in detail.

2 System Related Technology

2.1 SSH framework

SSH [8] is a Java web application-based open source framework consisting of
Struts+Spring+Hibernate. Spring is to manage Struts and Hibernate, responsible for
business management layer; Struts is the overall architecture of system, responsible
for the Web layer, and its MVC design pattern can ensure the clear logic clear and
structure [9]; Hibernate provides a fully object-oriented database operation to com-
plete the data persistence, and it is responsible for the data persistence layer; DAO is
the po, hbm.xml file corresponding to the database table in Hibernate [10]. Fig 1
shows the SSH architecture diagram.
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Fig. 1. SSH architecture diagram

2.2 MVC design pattern

MVC [11] is the abbreviation of Model View Controller, where Model is the data
model, for the business logic layer of the application; View is the interface, providing
the mechanism for collecting data from the user, and visualizing the data; Controller
can receive and briefly process the user data, and feed the processing result back to
the data model. MVC is a design pattern that can simplify application development
and maintenance by separating data, business logic and interface display [12]. Fig 2
shows a schematic diagram of SSH+MVC+ layered architecture.
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Fig. 2. SSH+MVC+ layered architecture diagram
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2.3  MySQL database

MySQL database can support most of the open source operating system, and be in-
stalled in the Windows operating system by a variety of ways. It also has the ad-
vantages such as small size, fast speed, high performance, low cost, and a good ac-
cessing function to data interface [13]. All these make the MySQL database the first
choice for building a networked teaching system.

3 Design and Application of Computer-Aided English Teaching
Platform Based on SSH Framework

3.1 System function requirements analysis

To ensure that the designed computer-aided teaching platform meets the needs of
college English teaching, this paper analyses the functions of the system from the
perspective of the system user. The computer-aided English teaching platform should
first meet the teachers' needs of virtual teaching and classroom teaching as well as
related teaching resource management needs. Then, it should satisfy the students'
needs based on English situational learning and the need of teacher-student interaction
discussion. According to the above analysis, the system requirements can be divided
into six functions: system information management, traditional English teaching oper-
ation management, interactive communication discussion, teacher virtual teaching,
English learning situation teaching and learning evaluation, and management of
teaching system resources and data, as shown in Fig 3.

—(Sy stem information management}

Traditional English teaching
assignment management

- —{ Interactive discussion J
System function
requirements }

—[ Teacher virtual teaching

English learning situational
teaching and learming evaluation

Teaching system resources and
data management

Fig. 3. System function requirements

3.2  System module division

Based on the analysis of system function requirements, this paper divides the com-
puter-aided English teaching system into three modules: system login module, teacher
teaching and student learning module, system management and maintenance. The
specific module functions are shown in Fig 4.
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Fig. 4. Functional Map of Computer English Aided Teaching System in Colleges and Univer-
sities

System login module: The system login module is mainly to ensure the system se-
curity, and the users with different permissions will log in to different system inter-
faces. It includes account password verification and permission verification.

Teacher teaching and student learning module: The teacher teaching and stu-
dent learning module is the core to realize the system function, including the follow-
ing main functions:

Learning module: According to the syllabus, curriculum design and academic
analysis, the teacher uploads the audio, video and text materials of the teaching re-
sources for students to study in class and after class, or delete and modify related
resources; students can search and browse related content according to the require-
ments, or download related resources.

Online assignment: Students can upload assignments arranged by teachers in the
file form, or they can complete these assignments online.

Online communication and discussion Q & A: It is divided into two parts; one
part can provide classroom and online interactive communication for teachers and
students, and the other can facilitate students to leave a message on the message board
in case of problems after class, and make discussions between teachers and students
or between students.

Online testing and management: Teachers can use the module to conduct in-class
assessments, and students can also make self-test after class. The system will automat-
ically review the test papers and analyse the student scores, both the teachers and
students can view the historical analysis and ranking of test scores so as to help them
understand the learning outcomes.

System management and maintenance module: This module contains two parts:
the basic parameters configuration of the system (operation log, the system interface
settings etc.), and the information management and maintenance of users (teachers,
students, and permissions).
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3.3 Implementation of system main function modules

System login module: Users (teachers, students, administrators) need to enter their
personal username and password on the system interface before logging in to the
system, and users with different permissions have different interfaces to enter the
system. As a result, the system uses sturts.xml is used to determine the correctness of
the input password by the user, and the cookie is to determine whether the user suc-
cessfully logged in; if the password or user name is entered incorrectly, the user shall
not enter the corresponding interface; if no operation is performed after logging on for
a certain period of time, the user needs to log in again, Fig 5 shows the user login

interface system.
; .
O Loz

Username:

Password:

Verification: 2121°

Fig. 5. System login interface

Teacher teaching and student learning module

Learning module: Students in the learning module can view the course learning
content arranged by the teacher, the teacher's comments on their homework, tests and
related test scores, and they can click on the link to enter the relevant links. The sys-
tem also automatically records the student's learning record and study time, so that the
teacher can track the student's learning status. In addition, the learning module can
provide knowledge point query function, which is convenient for students to query
relevant knowledge according to their own needs for learning, e.g., students can input
relevant knowledge point names in the search field of knowledge point, and then filter
the related information such as learning videos, texts, and images. Fig 6 shows the
search interface of knowledge point.
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Online assignment: Through the online assignment module, the students' home-
work is not limited to English writing, cloze test and reading comprehension; the
teachers can also use the relevant video and audio resources to comprehensively ex-
amine the students' listening and reading comprehension skills, and review their
homework online; students can choose to do homework online, or download relevant
resources, and upload the completed homework to the system; the uploaded content
can include resources in various formats such as video, audio, text, etc.; students can
view teacher's comments online. Fig 7 shows the student assignment interface.
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Fig. 7. Student assignment page
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3.4  System function test and application effect evaluation

System function test: After the design of computer-aided teaching system was
completed, the software and various functional modules of the system were tested.
The test results show that except for small defects with the message function and
upload function, the others meet the functional requirements and achieve the expected
design goals. In addition, when it’s simulated for 100 to 1,000 users accessing the
system at the same time, although the system CPU has significantly increased, it still
remains at about 40%. Therefore, the designed system passes the test.

System application effect evaluation: In order to verify the designed computer-
aided English teaching system, this paper selects a class (45 students) of college Eng-
lish as the experimental subject, and adopts this teaching system. After one semester,
a comparative analysis before and after the experiment was conducted about the aca-
demic performance and attitude.

Comparative analysis of academic performance before and after the experiment:
Fig 8 compares the academic performance of experimental class in the computer-
assisted English teaching method and the traditional teaching method. It can be seen
from the figure that after using the computer-assisted English teaching method, the
scores of various test items have increased, especially, the scores of listening and
written expressions are the most significant, and the total score of students have in-
creased from 76.4 to 90.1, indicating that computer-assisted teaching can effectively
improve the English teaching.

30 —s=— Before the experiment
—e— After the experiment
25
20
154
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question expression  expression

Fig. 8. Academic performance before and after the experiment
Comparative analysis of students' attitude towards English learning in experi-
mental class: Fig 9 and 10 show the students’ attitudes towards English learning be-

fore and after the experiment in the experimental class. It can be seen from the figure
that the students' attitude towards English has changed greatly after the experiment;
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only 4% students after the experiment said that they disliked to learn English; the
number of students who liked very much and liked English learning increased from
53% to 73%, indicating that the computer-assisted English teaching method can stim-
ulate students' interest in learning and enhance their enthusiasm for learning.
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[ General 36%
I Dislike

24%

Fig. 9. Attitude towards English before the experiment
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Fig. 10.Attitude towards English after the experiment

4 Conclusion

This paper studies the computer-assisted English teaching platform under the net-
work environment. The specific conclusions are as follows:
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e From the perspective of the system user, it analyses the functions of the system,
and classifies the functional modules of the system and their tasks in detail.

e Based on the browser/server (B/S) structure, the computer-aided English teaching
platform was designed of the model-view—controller (MVC) architectural pattern
and programmed by the MySQL database; the popular Secure Shell (SSH) frame-
work was used to design and implement all system modules in detail.

e The system test results show that the platform is stable and can meet the needs of
computer-assisted English teaching. It also helps to stimulate students' interest in
learning and improve teaching effects.
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