1.1

At present, the Internet and information technology have become indispensable
technical tools in people's lives. Integrating the Internet and information technology
into education has greatly promoted the teaching information reform in colleges and
universities. In the face of the embarrassing situation that the traditional classroom
teaching cannot meet the needs of college students under the information environ-
ment, colleges and universities have established a college teaching system based on
LAN or Internet to assist traditional classroom teaching, which could provide a plat-
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form for teacher-student learning exchange and thus improve teaching effect [1].
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Foreign information technology and Internet technology have developed earlier
than in China. Therefore, foreign research and development on teaching systems is
relatively mature. The United States has the most extensive network education, e.g.,
in Massachusetts Institute of Technology (MIT), the number of shared on-line courses
had reached 2000 by the end of 2006 [2]. Blackboard [3] is a teaching platform devel-
oped by American companies; it is also the most widely used in the world, providing
teachers with a strong curriculum development and teaching environment, and
sudents with a good virtual learning environment. Sakai [4] is an open source plat-
form of collaborative learning jointly developed by multiple universities in the United
States, with the purpose of integrating the existing components and tool modules of
colleges and universities to build an online teaching management. Moodle [5] is a
teaching aid system developed by Australian teachers based on constructivist theory
consisting of multiple modules such as resources, forums, curriculum management
etc, and has been recognized by many institutions. Despite the later start of the do-
mestic college teaching system, it has been developing rapidly. The 4A network
teaching platform [6] was developed the earliest in China. This platform is composed
of teaching resource management, curriculum coordination development tools, the
teaching management system, and the teaching support system, which increases the
teacher-students interaction and greatly mobilizes students' interest in learning. Qing-
hua Online established by Tsinghua University is the most mature one among the
network platforms established by various universities [7]. The VClass [8] developed
by Beijing Normal University has solved many prolmens in tradition teaching, and it
can also provide services for distance learning, making it possible to achieve educa-
tional resource balance. With the popularity of Internet information technology and
smart phones, college students have become accustomed to acquiring knowledge and
learning related skills through the Internet. The collge teaching system in China has
developed rapidly, but there still exist the problems such as different development
levels, untimely updates, incomplete curriculum structure, and single function etc. [9].

By analysing the development status and research situation of colleges teaching
systems at home and abroad, this paper attempts to study the design and implementa-
tion of college teaching system using the Vue.js framework. To this end, it expounds
the Vue.js framework, HTMLS, Node.js and other related technologies involved in
the system development process. Then, starting from the actual teaching needs, it
analyses the various requirements of the system, determines its overall architecture,
discusses about the key modules in detail, and demonstrates the specific system im-
plementation. Finally, the system test results show that the Vue.js-based college
teaching system operated stably, achieved the design goals and satisfied user demand.

2 System Related Technology
2.1 Vue.js framework

Vue.js [10] is the best lightweight front-end framework based on MVVM mode in
Web applications. Figure 1 shows the schematic diagram of MVVM mode architec-
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ture, in which ViewModle, as a middleware, is responsible for communication be-
tween functions and data [11].

View | ViewModle | | Modle
DOM Observer JavaScript object

Fig. 1. MVVM mode architecture diagram

The Vue.js core library focuses only on the functional layer and is therefore not a
versatile framework. Vue.js can implement responsive two-way data binding through
a simple API and quickly build user interfaces [12-13]. In Vue.js, any type of applica-
tion interface can be abstracted into a component tree. Figure 2 shows a schematic
diagram of the component system. If the component is abstracted reasonably, several
small components can be reused to build a large system, so that the repetitive devel-
opment shall be reduced [14].
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Fig. 2. Vue.js component system schematic

2.2 HTMLS

Hypertext markup language (HTML) consists of the "head" and "body". It is the
standard mark-up language to mark each part of a web page by the mark symbols
[15]. HTML is widely used because it allows browsers to easily access new web pag-
es by clicking on a URL pointer (hyperlink).

HTMLS5 [16] is the latest generation of HTML standards. Based on HTML, it has
more new useful features such as performance and integration, web multimedia, local
storage, semantic features and so on. It has been the biggest leap of web development
standards in the recent ten years.
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2.3  Node.js

Node.js is a development platform that allows JavaScript to run on the server side
based on the high-performance, open source runtime environment of JavaScript [17].
Its essence is an event-based framework that prevents the secondary triggering of the
Web requests through event-driven mechanisms. This paper uses Node.js event-
driven, asynchronous blocking I/O, single-threaded features for system back-end
design [18].

3 Design and Implementation of College Teaching System
Based on Vue.js Framework

3.1  System requirements analysis

The functional requirements analysis and non-functional requirements analysis of
the system are important parts of software development. Functional requirements
analysis is to determine the main functions and module division of the system. The
non-functional requirements analysis is based on the users’ demand and experience to
ensure the safety, stability, easy maintenance and scalability of the system. This paper
focuses on the functional requirements analysis of the system.

The college teaching system is designed to make up for the limitations of tradition-
al classroom teaching with time and space constraints and the lack of interactive
communication between teachers and students so that the students can conduct pre-
study and after-class review according to their own time schedule and practical abil-
ity. It also builds an interactive platform for teachers and students communication.
Students and teachers are the main service objects of the system. Besides, the admin-
istrator is responsible for ensuring the normal operation of the system through com-
prehensive management. Therefore, this paper analyses the functional requirements of
the system from the three aspects of students' learning needs, teachers' teaching needs
and administrator's management needs.

Students: After logging in, students can modify their own information, browse the
course list, select the course, watch the teaching resources provided by the teacher,
courseware and other teaching resources, learn online or by downloading, view the
teacher's published course announcement, assignment announcement and related
messages. They can also conduct online tests for selected courses, view grades and
paper analysis, and communicate instantly with teachers and other students through
the forum.

Teacher: After logging in, the teachers can modify his own user information, cre-
ate classes and courses, manage class information, publish relevant teaching resources
and announcements, arrange student assignments, maintain test questions, view stu-
dents’ homework and online test analysis to understand the students' learning situa-
tion, communicate with students through the forum and answer their questions.

62 http://www.i-jet.org



Administrator: After logging in, the administrator can assign the user role, modify
the information of the students and teachers, and manage the information of each
function module in the system.

3.2  System function module division

According to the analysis of system requirements, the system is divided into four
modules: login function, learning function, forum function and test function, as shown
in Figure 3.

Login module: Students, teachers and system administrators can register and log
in through the system login function. After logging in, they can modify the personal
information, click the corresponding function button on the system homepage to enter
each function module, and view the comment content and their own bookmarks.

Login module

Personal information

maintenance

Resource
management

Resource learning ]

Homework
University management
teaching system
Publish posts

—[ Learning module

—[ Forum module Comment

Test maintenance and
management

Intelligent test paper
Test feedback

Fig. 3. Functional structure diagram of college teaching system

Examination module

Learning module: The learning function includes three sub-modules: resource
management, resource learning and assignment management. Teachers can use the
resource management sub-module to maintain course information, upload teaching
courseware, video and other learning resources; students can use the resource learning
sub-module to browse teaching resources, download them for learning; the assign-
ment management sub-module provides three sub-functions of assignment publishing,
assignment submission and assignment review.
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Forum module: The forum module is mainly to provide an interactive platform
for teachers and students. Teachers and students can post messages through the forum
module, comment and reply to posts, and add the interesting or useful posts into the
bookmarks for future viewing.

Test module: The Test module consists of four submodules: test maintenance and
management, automatic test paper generation, online test, and test feedback. In this
module, the teacher can add and modify the test database; the students can select the
test range according to the learning progress or their own situation. The system per-
forms the automatic test paper generation according to the student's requirements.
Then, the student completes the self-test, and checks the test score and test paper
analysis.

3.3  Detailed design and implementation of main system function module

Design and implementation of system login module: The college teaching sys-
tem consists of three types of users: students, teachers and administrators. The admin-
istrators have all the functions of the system. They can set the roles and permissions
of students and teachers, as well as the user rights and initial passwords according to
the teacher number and student number. When the users of student and the teacher use
the system for the first time, they log in according to the given username and pass-
word, and view the different interface after the successful logging in. But they can
change their personal information, including password modification, profile photo
upload etc. according to their own situation. Others cannot enter the system, unless
the registration information is submitted and then approved. Figure 4 shows the sys-
tem login process. Figure 5 shows the login interface.

System
determines user
permissions

the userna
and password
correct?

Enter the
corresponding
interface

Fig. 4. System login process
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University teaching system I

Fig. 5. System login interface

Design and implementation of test module: After entering the correct username
and password, the students get access to the student's main page. From this page, they
can view the notice announcement and assignment status of the course, and use the
navigation bar to access the corresponding module link.

Clicking the online test button, the students enter the online test function module,
and choose the type of test questions and the scope of test questions according to their
own learning conditions.

Then, the system will automatically organize the test paper according to the re-
quirements of the students, and present the test questions to them, while the students
will complete and submit the test within the specified time. The test paper is automat-
ically scored by the system, and the related test results and test paper information are
also fed back to the students for self-study. Figure 6 shows the online test flow chart,
and Figure 7 shows the online test interface.

Design and implementation of teaching resource management sub-module:
Teaching resource management is a sub-module of the learning module. After suc-
cessful logging in, the teachers can add, modify or delete the course information and
related resources through this module. When clicking for uploading interface of the
teaching resource (Figure 8), the teacher can add the edited text or video to the up-
loading interface by drag-and-drop. Based on the subject and specific type of the
teaching resource, the related resource can be selected and uploaded for the students’
learning. For the test question bank, the teacher can make uploading in batches, or add
them one by one according to actual needs. Figure 9 shows the interface for the teach-
er to add test questions.
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Fig. 6. Online exam flow chart
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PART A

Welcome to Computer-based English Listening and Speaking Test. CELST is
a module of National Matriculation English Test (Guangdong Version),
consisting of three parts. Part A is Reading Aloud. In this part, you
are required to watch a video clip and read after the speaker in the
video. Part B is“Role Play. In [this part, you are required to act as a
Condidate information |FO1l€ and complete three communicative tasks: listen to a speaker, ask
the speaker three questions and then answer five questions from the
computer acting as another role. Part C is Retelling. In this part, you
are required to listen to a monologue, and then retell what you have
heard in your own words.

Fig. 7. Online test interface
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Fig. 8. Upload teaching resource interface
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Fig. 9. Test question add interface

3.4  System test

In order to ensure the system operation quality and find the system deficiency in a
timely manner, the black-box testing method was used to test the system stability and
the function scalability. The test results show that the system login interface, course
interface, video play interface, question bank interface, online test interface, and test
feedback interface etc. can run normally and meet user demands.

4 Conclusion

Based on the teaching system researches at home and abroad, this paper studies the
design and implementation of college teaching system based on Vue.js framework.
The specific conclusions are as follows:

e Starting from the actual needs of college teaching, the functional requirements of
the system from the three aspects of students, teachers and administrators were
analysed. Based on this, the system is divided into four modules: login function,
learning function, forum function and test function.
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e Taking the system login module, online test module and teaching resource man-
agement sub-module as examples, the design and implementation of the main sys-
tem functional modules were elaborated.

The black-box testing method was used to test the system stability and the function
scalability. The test results show that the system can run normally and meet the needs
of users.
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