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Abstract—A predicament facing education is that the traditional teaching
mode could no longer meet the requirements of modern society. The fast devel-
opment of mobile Internet technology has brought online education platforms
into existence, and these newborn things are very helpful to solve the mentioned
contradiction. To deepen the research of the application of mobile Internet tech-
nology in modern education, this paper designed the functional modules of an
intelligent online English teaching (IOET) system and implemented the proposed
system. In our study, satisfying students’ learning requirements had been taken
as the core principle when building the proposed system, and the database design
had followed the principles of standardization, consistency, security, integrity,
scalability, and ease of maintenance. The IOET system adopts a three-layer ar-
chitecture, from top down, the system has a representation layer, a business logic
layer, and a data service layer. The main management modules of the system
include course notification module, visitor management module, and homework
management module, etc. Through this paper, we hope to provide a piece of ev-
idence for the basic research on the upgrade and improvement of intelligent
online English teaching platforms.

Keywords—mobile Internet, education mode, online education platform, Eng-
lish learning, system architecture

1 Introduction

The invention of information digitalization technology and data transmission tech-
nology has greatly accelerated the development of online learning, with the aid of these
technologies, major online learning platforms are able to update their online courses
constantly, rapidly, and massively [1]. The emerging online learning systems have well
solved the problem of educational resource imbalance, and the Internet technology has
contributed a lot to educational resource sharing [2, 3]. Using wireless mobile commu-
nication technology and equipment, online learners can access to educational resources
undifferentiatedly and carry out digital learning without the limitation of time and space
[4, 5]. Learners can choose platforms, teachers, and teaching contents freely at their
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will, and the application of artificial intelligence and big data has enabled the platforms
to master users’ learning situations more accurately so that they could provide targeted
teaching service and realize personalized education [6].

The popularization of intelligent media such as the various mobile devices has pro-
vided good learning conditions for learners, they can use these devices to learn and
communicate with teachers or other learners anytime anywhere based on their personal
needs [7, 8]. Now, online learning is developing towards the direction of miniaturized,
intelligent, and ubiquitous [9 10]. A main technology of the Internet-based intelligent
online learning is the data mining technology, which can be used for any data type [11,
12]. In China, under the joint promotion of online education institutions and enterprises,
course-teaching and tutorial-class style online learning platforms have become the
mainstream form of online learning [13]. A variety of online learning platforms have
sprung up one after another, such as MOOC, chuanke.com, and the mobile app of
“Xuexitong” developed by Chaoxing, etc., and the corporation between online learning
platforms, education institutions, and teachers has become a new mode of online edu-
cation in China [14]. Such new mode has reformed the traditional education mode, bro-
ken temporal and spatial restraints, and enabled students to use their time fragments to
learn at any time they want [15].

Then, with the fusion of information technology and video communication technol-
ogy, the form of online education has been greatly diversified, and the user group is
growing continuously [16, 17]. Taking online English learning system for example,
since students of different grades and groups need to learn different knowledge, differ-
ent knowledge databases need to be built on a same platform [18]. The popularization
of mobile apps is bound to create fierce competition, and the design and development
of an online app requires technical support such as cloud service, platform construction,
course preparation, and system docking, etc. [19, 20]. Based on the mobile Internet
technology, this paper designed the functional modules of an IOET system and imple-
mented the proposed system.

2 Requirement analysis of the IOET system

Online learning systems are the products of the development of the times, they are
useful auxiliary teaching tools with extensive functions [21]. The biggest feature of
online learning is the huge user crowd [22]. Requirements for the IOET system could
be divided into two parts: first, the system should be able to provide rich online service
methods, since there’re differences in the knowledge level, follow content, online learn-
ing method, and learning time of users, their requirements for the service provided by
the system are multitudinous [23]; second, the system should be able to reduce learning
cost and improve learning efficiency, and this requires to build a sound functional struc-
ture of online learning system, and realize English text analysis and knowledge library
query [24]. Figure 1 shows the statistics of students' evaluation on online learning.
58.49% of them think online learning is very good or good, only less than 15% of them
think it’s not good or they don’t like it.
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Fig. 1. Students’ evaluation on online learning

At present, the online learning of higher education is mostly carried out in a dual
mode: both online teaching and offline teaching are conducted at the same time, stu-
dents preview relevant course chapters in advance on the mobile learning platform, then
they bring questions to the offline class, they learn the basic knowledge using after-
school hours, in class hours, they learn through practice and communication under the
guidance of teachers [25]. Students can use the terminal apps installed on mobile phone,
laptop, or ipad to access to the IOET system, which could free them from the limit of
space and realize mobile learning [26, 27]. Now, modern education has entered a post-
MOOC era, and the walls of colleges and universities are being torn down; in the past,
intelligent education could only serve students on campus, while in the future, it could
serve all people for their lifelong education [28, 29]. In the coming future, online learn-
ing systems will become more convenient, and the interactive learning environment
will get better [30]. Pedagogical researchers have pointed out that, we need to create a
test platform with easy access, friendly interface, and complete functions for students
so that they could operate the online learning platform better and faster, and their learn-
ing initiative could be activated; in addition, we also need to establish a new lecturing
and learning mode for teachers and students, explore the possibility of enhancing col-
laborative learning between students, and create the opportunity to realize students’
requirements for the IOET system [31, 32].

3 Overall design of the IOET system

3.1 Design principles and goals

Goals of the IOET system include: optimizing the process of school teaching man-
agement activities, getting real-time feedback data of teaching and learning situations,
and generating dynamic and complete teaching and learning databases. Fragmenting
the English knowledge points is conductive for students to use their time fragments to
receive the knowledge, which is beneficial to improving their learning effect, they can
review the key and hard knowledge points repeatedly. Figure 2 lists the design princi-
ples of the IOET system. The first one is accurate system positioning, which means that
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the mobile online learning environment should be created with students’ learning re-
quirements as the core; the second principle is flexible learning mode, students are the
subjects of online English learning, the system should provide personalized learning
modes for them flexibly, such as the seminar-style learning mode, etc. The third prin-
ciple is friendly interface and simple operation, interface design should be concise and
eye-pleasing, the prompt information should be pushed using text messages to reduce
the impact on mobile learning as much as possible. The fourth principle is to save ex-
penses and reduce learning costs. Figure 3 summarizes the features of online learning
into four points: personalized self-directed learning, mobile learning environment, di-
verse learning resources, contextual and interactive learning process.

— Accurate system positioning \

| Flexible learning mode \

Principles of intelligent
online learning System [—
design —

Friendly interface design, simple
operation

L[Save expenses and reduce learning costs|

Fig. 2. Design principles of the IOET system

Personalization of self-directed learning |

Mobility of the learning environment \

Features of
online learning Diversity of learning resources \

Contextualization and interactivity of the
learning process

Fig. 3. Features of online learning

3.2  Database design

The IOET system was designed and developed based on mobile platform develop-
ment environment, Al, data mining, and theories about learning. It could teach learners
according to their different learning habits, cognition characteristics, and knowledge
levels, and it could adjust the learning progress and content in a timely manner accord-
ing to the learning level and status of the students. Figure 4 shows the principles of
database design, including standardization, consistency, security, integrity, scalability,
and ease of maintenance. The validity, correctness, and compatibility of the data are the
basis to ensure the integrity of the database. A mature system must be a complete set
of operations which can make full use of the existing scientific knowledge and the
thinking logic of the system. The core part of database design is data mining, which can
discover different types of knowledge and analyze them from different perspectives.
Figure 5 shows the database mining process, including three stages of data preparation,
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data mining, result expression and interpretation. The data preparation stage contains
steps of data integration, data selection and data pre-processing.

% Normative principle \
| Consistency pRinciple \
% Safety principle \

Principles of | |
database design %

Integrity principle \

% Scalability principle \

% Maintainable and managed principles \

Fig. 4. Principles of database design

\ Database \

<«— Data integration

Data preparation | Data \

<«— Data selection

y
\ Target data \

<«— Pretreatment

A
| Preprocessed data |

Data mining

<«— Data mining
A

\ Model \
Results expression Expression and
and interpretation interpretation of results
\ Knowledge \

Fig. 5. Database mining process

4 Module design and system design of the IOET system

4.1 Module design

The proposed IOET system contains two parts: web-end management system, and
the mobile-end app. Teachers use web browser to publish and manage teaching re-
sources, analyze and evaluate students' learning situations; students use mobile equip-
ment to conduct online learning. Figure 6 shows the overall functions of the IOET sys-
tem. Main functions of the web-end management system include: question bank import,
video upload, question bank management, test management, user management, score
analysis, and test question analysis. Main functions of the mobile-end app include: login
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& authorization, question bank exercises, online exams, teaching videos, history rec-
ords, exam rankings, and personal information, etc.

— _ Question bank import |

] Video upload \

| Question bank management |

Web Management

System

1

Exam management ‘

User Management \

Product analysis ‘

Online learning | | Test analysis \

system

Login authorization \

Question bank exercises |

Online exam \

Mobile terminal
‘— online learning |—
platform

Teaching video \

History record \

Tr T 1 1 [ T T

Exam ranking ‘

L{  Personal information |

Fig. 6. Overall functions of the IOET system

Figure 7 gives the function structure of the IOET system. As can be seen from the
figure, the system contains teacher module, knowledge library module, student module,
and human-machine interaction module. The teacher module mainly solves problems
in teaching, it updates the knowledge library in a timely manner according to the learn-
ing status and effect of students; the student module establishes student models; the
human-machine interaction module supports users to interact and communicate with
the system smoothly. The proposed IOET system can instruct students to use English
to raise and answer questions, and it builds a channel for the communication and ex-
change between students and teachers. Figure 8 gives the technical framework of the
IOET system. The proposed system adopts a three-layer architecture, from top down, a
representation layer, a business logic layer, and a data service layer. The presentation
layer receives the data input by users, then displays the data after processing. The busi-
ness logic layer acts as a bridge between the presentation layer and the data service
layer, it is the core of the system, mainly responsible for business logic processing and
data transmission. The function of the data service layer is implemented by the server-
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end of the system, it offers services such as transmission, storage, and analysis of ques-
tion bank files, and it could perform database addition, deletion, and alteration opera-
tions according to the received requests.

STudent model
(Diagnose and record
student information)

—)

Student human-

Teacher model (Inference
machine, teaching strategy

library)

—)

. K= Student
computer interface
Teacher human-
. K== Teacher
computer interface

| Domain knowledge base |

Fig. 7. Function structure of the IOET system

Online learning system
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Business | Online test | | Teaching video | | Other business |
logic layer
| Web-based management system |
Question Upload Question bank
bank import video management
Exam User .
Other business
management management
Data Service Insert data Delete Data Data
layer into modification query
\ Data storage \ \ File \ \ Mongo database \ \ Cloud storage \
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4.2  System design

The intelligent feature of the proposed IOET system is mainly reflected as the per-
sonalized learning methods. Figure 9 shows the architecture of the IOET system, the
entire system takes students and the core of the architecture, it could give personalized
teaching and analyze students’ learning habits according to their learning situations,
then, based on the analysis results, the system automatically chooses different learning
paths for students to adapt to personalized learning with students as subjects; after that,
the system judges students’ characteristic information through their learning history
records, and adjusts the teaching arrangement to let it fit different learners. Moreover,
the system realizes account management through the addition, deletion, and modifica-
tion of user information. Figure 10 is a diagram of the account management module.
The module functions include: create, update, and delete system administrators; create,
update, and delete teacher users; create, update, and delete student users. Figure 11 is a
diagram of the English course resource management module. The module functions
include: course video resource management, courseware management, and after-school
exercise management; wherein the course video resource management operations in-
clude: create, update, and delete video information; the courseware management oper-
ations include: create, update, and delete courseware information; and the after-school
exercise management operations include: create, update, and delete after-school exer-
cises. Figure 12 is a diagram of the online learning management module. The module
functions include: course notification management, visitor management, and student
homework management; wherein the course notification management operations in-
clude: create, update, and delete course notifications. Figure 13 is an input-process-
output diagram of online learning management. The input modules contain learning
information, query request, and exit request. The process modules contain permission
judgement, database retrieval, database processing, and process termination. The output
modules contain return with permission, return without permission, display learning
information, return operation result, and prompt exit.

Presentation | | Student | | Teacher | [ Administrator ]

layer # :

‘ Mobile terminals ‘

(_ Communication network )

Course Learning Exchange
Business management resources community
logic layer
Student Test System
information evaluation management

Data service
layer
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System administrator user information
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— System administrator user information delete |

— Teacher user information added |

Figure of account
management —
function module

Teacher user information modification \
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Fig. 10. The account management module
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Fig. 11. The English course resource management module
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Fig. 12. The online learning management module
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Fig. 13. Input-process-output diagram of online learning management.

5 Conclusion

Based on mobile Internet technology, this paper designed functional modules of an
IOEL system and implemented the proposed system, the specific conclusions are as
follows:

1. Intelligent online learning mainly has four features: personalized self-directed learn-
ing, mobile learning environment, diverse learning resources, contextual and inter-
active learning process.

2. Data mining includes three stages of data preparation, data mining, result expression
and interpretation. The data preparation stage contains steps of data integration, data
selection and data pre-processing.

3. The proposed IOEL system has two parts: web-end management system, and the
mobile-end app. Main functions of the web-end management system include: ques-
tion bank import, video upload, question bank management, test management, user
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management, score analysis, and test question analysis. Main functions of the mo-
bile-end app include: login & authorization, question bank exercises, online exams,
teaching videos, history records, exam rankings, and personal information, etc.

4. The functions of the English course resource management module include: course
video resource management, courseware management, and after-school exercise
management. The functions of the online learning module include: course notifica-
tion management, visitor management, and student homework management.
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