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Abstract—Teaching assistance platforms for college students greatly pro-
mote the quality and resource utilization of college teaching, marking the direc-
tion of information-based modern higher education. This paper designs a stu-
dent-centered, teacher-led college student teaching assistance platform. Follow-
ing the object-oriented design method, the SQL was taken as the database, the
ASP.NET was selected as the server-end language, and the ADO.NET was
adopted as the database access technology. The platform structure and the e-
Homework module were cited as examples to detail the design and implementa-
tion of the platform. The analysis shows that the platform can fully support all
aspects of teaching and satisfy the specific requirements of college teaching.
The research findings provide impetus to scientific teaching in colleges.
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1 Introduction

With the development and integration of modern network technology, computer in-
formation technology and modern educational technology, the college teaching con-
cepts and teaching methods have undergone tremendous changes. Building an open
network teaching platform that can break traditional education’s limitations in time,
space and region can effectively promote college teaching and rational use of teaching
resources [1], and it’s an important way to realize the informatization and moderniza-
tion of higher education. Therefore, many experts and scholars, universities and edu-
cational service enterprises at home and abroad are committed to the design and de-
velopment of the teaching assistance platform.

College student teaching assistance platform [2] uses online education technology
to make up for the shortcomings of traditional teaching. The platform is not limited by
teaching time or venue, it can enhance students' sense of participation, improve their
initiative, make the teaching methods more scientific, promote information communi-
cation between students and teachers, realize resource sharing and online teaching,
and finally achieve the teaching automation. In 1997, Murray Goldberg of Canada
developed the Web CT network teaching platform, a network teaching courseware
development and management system based on Web browser, the platform has unique

1JET — Vol. 14, No. 12,2019 97


https://doi.org/10.3991/ijet.v14i12.10707
https://doi.org/10.3991/ijet.v14i12.10707
https://doi.org/10.3991/ijet.v14i12.10707

selective publishing function and powerful teaching tracking function, now it has
become one of the two most popular online education platforms worldwide [3]. In our
country, the research and development of the teaching assistance platform for college
students started relatively late compared with foreign countries. Many universities and
manufacturers have carried out research and development on teaching assistance plat-
forms, such as the online teaching platform of Peking University, ontoedu.pku.edu.cn,
and Tsinghua University’s online education platform, learn.tsinghua.edu.cn, etc. [4].
In addition, due to function, price and other reasons, the promotion effects of some
foreign mature online teaching platforms in China are not ideal [5].

This paper adopted the ASP.NET technology to design a student-centered, teacher-
led teaching assistance platform for college students, it analyzed the requirements of
the platform from the perspective of user experience, and divided the functional mod-
ules in detail, using SQL as the database, ASP.NET as the server end language,
ADO.NET as database access technology, it achieved various functions of the system.

2 Related Technologies for Platform Construction

2.1 NET Framework

.NET is a design framework developed by Microsoft that supports the development
platform environment of various user terminals [6]. The .NET framework consists of
five parts: .NET development platform, .NET server, .NET basic services, .NET ter-
minal device and .NET user experience [7]. The .NET development platform includes
ASP.NET, .NET development tools, and the .NET Framework. The .NET Framework
is the most important basic framework for .NET and the core of .NET software con-
struction. Figure 1 shows the .NET Framework hierarchy [8].

ASP.NET is a component of the .NET development platform. It is a development
platform based on the common language runtime library which has high efficiency
and can provide developers with a variety of programming languages. The configura-
tion system is layered by text, simplifying the process of configuration information
changing [9].

ADO.NET is based on XML and consists of a series of database related classes and
interfaces [10], including two core components of .NET Framework Data Provider
and DataSet, which provide a brand-new data access method based on the .NET plat-
form [11]. Figure 2 shows the structure of ADO.NET.
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2.2 SQL server

SQL Server is a comprehensive relational database management system designed
for distributed client/server computing [12]. It has the advantages of high scalability,
high security, good scalability and simple operation [13].

3 Design and Implementation of College Student Teaching
Assistance Platform Based on ASP.NET Technology

3.1  Platform requirements analysis

The requirements of the platform can be divided into two levels of functional and
non-functional requirements [14-16]. The essence of the platform is to determine the
requirements of each function and related business of the platform based on the analy-
sis and investigation of the design objects [17]. The users of the college teaching as-
sistance platform are mainly students and teachers. Therefore, on the one hand, when
designing the platform, this paper referred to the design experiences of some success-
ful domestic and foreign network teaching assistance platforms [24], on the other
hand, it also conducted investigation and analysis on users of the teaching platform,
and finally determined functions of the platform and module division of the teaching
assistance platform.

Teacher users: As knowledge transferrers and guiders in the teaching activities,
teachers are one of the important participants in the college student teaching assis-
tance platform. The main requirements of the teaching platform include: upload, mod-
ify and delete course-related teaching resources according to the teaching plan and
requirements; create natural classes like traditional classes and manage them, and
publish relevant information such as course information and homework to students;
review student's homework, communicate and discuss with them about their home-
work and other learning questions; create, modify, and delete exam question bank
according to teaching requirements; conduct online tests on students; and manage
students’ achievements. Figure 3 shows the main functional requirements of the
teacher users.

Student users: Students are the main users of the college student teaching assis-
tance platform. They can use the platform to learn, download related teaching re-
sources provided by teachers, including courseware, homework, etc.; they can view
the homework assigned by teachers, upload the completed homework, browse the
course arrangement, teachers’ comments on their homework, as well as the Q&A of
other students; meanwhile, they can also ask questions about the content they don’t
understood, search for relevant knowledge points in the question bank to conduct self-
tests, and view the announcement information issued by the teachers and the class.
Figure 4 shows the main functional requirements of the student user.

Platform administrator users: The system administrator's main responsibility is
to ensure that the system can be operated safely to supervise and maintain all aspects
of the system. Therefore, the system administrators have all functions of other users,
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and after login, they can manage all aspects of the platform, including delete improper
messages, manage announcements, teaching resources, and question bank according
to the accepted commissions.
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3.2  Platform function module division

According to the analysis of the user function requirements of the college student

teaching assistance platform, we can divide the platform into six modules: teaching
resource sharing, question bank management, news announcement, online Q&A, e-
homework and online testing, as shown in Figure 5.

1

. Teaching resource sharing module. Teachers can upload relevant teaching re-

sources through this module and manage the teaching resources. Students can
browse the teaching resources online or download them as needed.

. Question bank management module. Teachers can create, modify, and delete rele-

vant contents in the question bank through this module. At the same time, the plat-
form will automatically organize and publish test papers according to the teaching
requirements of the teachers.

. News announcement module. The system administrator can publish and manage

school-related announcements and news through the news announcement module.
Teachers can also use this module to publish the announcements such as course
schedules and homework assignments, etc.

. Online Q&A module. Students can edit and upload questions they encountered dur-

ing study, and they can answer and discuss question raised by other students,
teachers can participate in the question response and discussion as well.

. E-homework. Teachers can post homework to students and correct the homework

in this module, students can download the homework and upload their completed
homework, meanwhile, teachers and students can also discuss the content of the
homework assignments.

. Online testing. Students can choose online self-tests of different chapters or

knowledge points according to their own shortcomings. Teachers can also manual-
ly or automatically organize the exam papers according to the teaching require-
ments, and evaluate the students’ learning situations.
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3.3  Platform design and implementation

This paper took the platform structure and the e-homework module function as ex-
amples to illustrate the design and implementation of the system.

Platform structure design and implementation: The teaching platform adopts a
four-layer B/S structure mode consisted of presentation layer, logic layer, data access
layer, and storage layer. Wherein the presentation layer offers the user interface of the
application program, which is realized through the WEB FORMS of ASP.NET, and
browser is used to facilitate the users. The logic layer is an important layer in the
hierarchical model, it’s located in the middle and can realize business functions of the
application program. The access to the database data is realized by ADO.NET. The
data access layer should be able to implement all data-related operations such as re-
turning data sets from the database, adding updated data to the database, etc. This
layer mainly uses ADO.NET technology to realize the interaction with the database.
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The data storage layer mainly provides data storage and query functions. The platform
uses SQL Server to process all data access procedures to ensure data security and
improve storage efficiency. Figure 6 shows the platform’s multi-layer architecture.

\%J Solution :l
(- @ie BLL
[+ ¥ DALFactory
&L ¥ IDAL
&2 Lib
&4 Model
(-5 SQLServerDAL
=-@8 Web
[+]-@=d| Properties
‘ +a] Reference
. App_Data
4 App_Themes
...... i bin
1 BuildPaper
| CourseManage
| CoursePlan
[ ElectoronHomeWork
[ EMail
| FCK
| FCKeditor
| ] images
1 My97DatePicker
1 NewFolder1
|1 Motice

Fig. 6. Platform multi-layer architecture

Design and implementation of the e-homework module: The main function of
this module is to promote the communication between teachers and students through
the completion of e-homework. Teachers can correct and review students' homework,
reply to their feedback in a timely manner, and publish student homework that had
been well completed for other students’ references; meanwhile, in order to prevent
plagiarism, the platform also provides a homework similarity detection function,
teachers can send plagiarism feedback to the students if plagiarism is detected, and
ask them to correct it. Students can complete the homework and upload it after receiv-
ing the notification. Before the homework is corrected by teachers, students can modi-
fy the deficiencies in the homework at any time. After receiving the teacher's com-
ments of the homework, students can communicate with the teacher about the existing
problems. Figure 7 shows the business flow of the student user function in the e-
homework module, and Figure 8 shows the student homework submission function
interface.
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Figure 9 shows the business flow of the teacher user function in the e-homework
module, and Figure 10 shows the teacher management function interface.
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4 Conclusion

The network teaching assistance platform can enrich teaching content, improve
students' interest in learning, and promote communication between teachers and stu-
dents. This paper focused on the design and implementation of college student teach-

ing assistance platform. The specific conclusions are as follows:

1. From the perspective of teacher, student, and administrator, the three main user
groups of the platform, this paper analyzed the specific requirements of the plat-
form in detail.

2. Based on the analysis of platform function requirements, the system is divided into
six functional modules, and the functions of each functional module are briefly an-

alyzed.

3. Using SQL as the database and ASP.NET as the server-end language, the
ADO.NET database access technology was adopted to design and implement the
platform's structural functions and e-homework module functions.
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