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Abstract—As distance learning systems become significant
teaching means, this technology is becoming mature and
penetrating teaching practices. This study researched the
design and application of a tablet computer control system
in a distance education platform for new professional peas-
ants. The system described in this paper consisted of a
computer client, a tablet computer, a projector and a wire-
less access point. The computer client is the center compo-
nent. The tablet computer is connected to the computer
client via a wireless access point. The projector is connected
to the computer client. The tablet computer sends an opera-
tion to the computer client in the form of a message. Analy-
sis execution is conducted by the computer client to operate
courseware content located at the computer client via the
tablet computer. This synchronously displays the
courseware content. Transmission of the courseware con-
tent through a screenshot has a wide range of applications
and strong universality.

Index Terms—new professional peasants, distance educa-
tion, control system, application

L INTRODUCTION

Since the reform and opening up, the urbanization in
China has been improved rapidly. In 2013, the urban
population increased to 730 million, with an urbanization
rate of 53.7% and China has become one of the countries
with the rapidest urbanization speed in the world [1].
With the acceleration of urbanization and transfer of a lot
of young labor forces in the rural areas, the practical tal-
ents in the rural areas have flowed out greatly. The seri-
ous aging and weakening of rural labor forces have
caused a series of problems, like the degeneration of
activity in the rural society and reduction of agricultural
labor force [2]. Therefore, it has been urgent to strengthen
the development of human resources in the rural areas
and cultivate the new professional farmers [3]. The new
professional farmers mean the agricultural practitioners
living in rural areas or towns who take agricultural pro-
duction, operation or service as the main occupation and
agricultural income as the main living source with scien-
tific and cultural quality, mastering the modern agricul-
tural production skills and having certain operation and
management ability [4]. Training new professional peas-
ants is an important approach to improving their quality
of life and increasing their income. Because traditional
training for professional peasants has problems (such as
short training time and a dingle training mode), it cannot
satisfy the demands of modern professional peasants for
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knowledge and technology [5]. Implementation of dis-
tance education in rural areas and the design of network
training courses that can promote peasants’ effective
study and online interaction can free new professional
peasants from time and place limitations and give full
play to their initiative [6].

Tablet computers are a very important platform and
tool for digital reading. Colleges, middle schools, primary
schools and cultural institutions provide lectures, videos,
e-books and other resources as well as open classes.
Many websites also launch tablet computer applications
for open classes and attract a large number of distance
learners [7]. The research report of American online vid-
eo techniques and the service provider Ooyala in the third
quarter of 2011 shows video viewing time by tablet com-
puter users is 28% longer than desktop computer or lap-
top users, and the tablet user is twice as likely to com-
pletely view the video [8].

The application of tablet computer undoubtedly brings
new opportunities for discussing and studying distance
education. How to explore more convenient and popular
distance education modes for universal education and
lifelong learning that address needs/interests of the stu-
dents is a topic that needs to be solved.

Due to the popularity and influence of the Apple Com-
pany, Apple tablet computers occupy a large market share
in the tablet computer market. But Apple tablet computers
apply the special operating system 10S from the Apple
Company. Such a mobile operating system is greatly
restricted in compatibility [9]. Since Microsoft Office is
very popular, teachers often use Microsoft Office and
other editing tools to prepare courseware. When PPT and
documents made with Word are displayed via a tablet
computer, the display effect has great differences. This
depends on software compatibility, which is very hard to
solve in the short term. For Microsoft Office documents
with complex formats, versions may differ in file parsing
and rendering. This results in differences when clients
display the content on a tablet computer or leads to differ-
ences expected by the teacher regarding the document.
This will affect teaching.

Aiming at the problems with the existing technology,
this study deigned a method and system to control
courseware synchronization for tablet computers. The
tablet computer sends instructions containing courseware
to the computer client to achieve the purpose of opening
the courseware, operating the courseware, and comment-
ing on the courseware.
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II.  DISTANCE EDUCATION PLATFORM BASED ON
MOODLE PLATFORM

Moodle platform function [10] mainly includes three
parts: user management, course management, and teach-
ing activity.

A. User management

The user management function in a Moodle platform
mainly involves user account management and user rights
allocation. The account management function mainly
includes browsing and editing user information, adding
management fields, manually adding user accounts or
adding multiple users at one time through uploading files,
batch processing of users, uploading users’ head portraits,
creating groups, deleting users, etc. [11]. User rights
management mainly includes setting user strategies, add-
ing and deleting website administrators, defining users,
editing users’ rights, allocating system roles, checking
system rights, etc. User strategy setting can complete
setting the default role for visitors and users and the
course creator’s role, and it can also set display infor-
mation while searching for users. The “system role” allo-
cated by Moodle belongs to the total station role, includ-
ing the homepage of the station and all courses on the
platform.

Moodle also provides the function of checking rights to
the system, i.e. selects specific users and checks their
rights in the system. If students do not participate in the
activities for a long time, administrators may delete them
from the course, and teachers may set a log-in password
for the course to prevent illegal users from disturbing the
teaching activities and to ensure the safety of the teaching
resources and student information.

B.  Course management

Moodle integrates website functions. Users may no
longer establish websites alone, but they can directly
create education and training websites as well as various
courses via Moodle [12]. The Moodle platform offers
front-stage display and back-stage management. Teachers
may edit any content in Moodle at any time. Online com-
pilers with complete function are embedded in the Moo-
dle so users can conveniently change the webpage and
upload all kinds of learning resources. Teachers may
design courses through adding resources and activities
and add course materials, including learning videos, elec-
tronic drafts and electronic display documents. Learners
may select learning resources they like.

C. Teaching activity

While implementing teaching activities, the Moodle
platform can record learners’ various operations, and
teachers can check the learning report for any student,
including course access, both time and place. Teachers
can also check students’ participation in a teaching mod-
ule [13]. Teachers can identify students’ demands and
learning situations through voting and questionnaire sur-
veys.

It is necessary to continuously improve and perfect
course and platform construction. Through the Moodle
platform, teachers can organize students to carry out vari-
ous types of learning, such as inquiry-based learning,
group cooperation studies, and independent studies. In the
learning process, learners can naturally complete self-
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construction of knowledge and boost their enthusiasm
through interactions with other students or teachers.

III.  DESIGN OF DISTANCE EDUCATION PLATFORM FOR
NEW PROFESSIONAL PEASANTS

A. Design of system teaching mode

How to achieve remote access to an education platform
via a tablet computer is a key point in this paper. This
system was designed by using the structural system of
Moodle. In Moodle-based distance training for peasants,
the peasants were the training subjects. They could as
learners gain teaching materials or as course teachers
share their experience with other learners. This project
combined the unique advantages of a Moodle platform
and referred to a Moodle-based distance training mode to
propose Moodle-based distance training mode for the
peasants.

The modularization of Moodle is oriented to a dynamic
learning environment. Its powerful course management
function is mainly composed of assignment, voting, ex-
amination, and questionnaire survey modules. Each mod-
ule fully reflects features and advantages of online educa-
tion suitable for online learning, group cooperation learn-
ing, and independent study. Students first log into the
platform, register with the mailbox confirmation mode,
and save their username and password. After logging in,
students may choose training courses according to their
needs and preferences. In the learning process, chat rooms
and discussion zones may be utilized to exchange experi-
ences with other students, discuss problems, and interact
with training experts through the chat room. Training is
conducted on the basis of rich resources and diversified
activities. Resources should contain documents: course
videos, linked external websites, and experience reports
by other students. The activities include voting, question-
naire surveys, video conferences and live videos, etc. that
can meet the peasants’ learning demands.

B.  System function design

A mobile learning system based on a tablet computer
includes the client and server (C/S). The system operates
on an I0S system. Since mobile learning has diversified
the requirements for the environment, learning resources
should support online and offline updating of wireless
WIFE or a 3G network. In view of the data flow of online
updates, users must be able to conveniently search the
information they need. The online communication data
flow is small, and the response speed is fast. The client
system is configured in the tablet computer. Communica-
tion with the server adopts a Socket HTTP protocol. The
communication data are encapsulated. Finally, the text
and video learning resources are stored in a database for
the convenience of system database maintenance. The
functional structure of the client is shown in Figure 1.

The client of the mobile learning system is support
guarantee as an iPad client. The optimized C/S system
structure Web service accepts client requests, visits the
database to gain corresponding resources and infor-
mation, and returns the processing results to the client.
The server management system is responsible for manag-
ing the system users, students’ information, course re-
sources, forum, and learning schedule management, etc.
The server function module is shown in Figure 2.
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Figure 2. Structure diagram of server function module

IV. MULTIMODE-BASED ONLINE TEACHING
EXPERIMENT

System function includes the synchronization method
of opening and operating the tablet computer as well as
approving the courseware. System-related components
include the computer client, tablet computer, projector
and wireless access point. The computer client is the
center component. The tablet computer is connected to
the computer client via a wireless access point. The pro-
jector is connected to the computer client. The tablet
computer sends a message to the computer client. Analy-
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sis execution is conducted by the computer client to oper-
ate courseware content for the computer client via the
tablet computer. The projector is used to display the
courseware content at the computer client, and the wire-
less access point is used for information transmission
between the computer client and the tablet computer.

The tablet computer control system consists of a syn-
chronous processing subsystem of the computer client
and a synchronous processing subsystem of the tablet
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Figure 3. Flow chart of teaching operation

computer. The computer client is used to manage various
kinds of courseware, transform courseware content to
icon format, and transmit the content to the tablet com-
puter client via a wireless network. The tablet computer
client receives the pictures transmitted by the computer
client and sends operation instructions to the computer
client. The system flow is shown in Figure 3.

A. Open courseware

The specific steps of the synchronization method to
open the courseware are as follows:

1. Establish connection between the tablet computer
and the computer client.

2. The tablet computer sends the instruction of “open-
ing the courseware” to the computer client.

3. The computer client processes according to the mes-
sage sent by the tablet computer.

4. The tablet computer processes screenshot infor-
mation received.

Before the tablet computer starts the courseware, it first
establishes a UDP connection with the computer client.
After the UDP connection is established, the computer
client sends a network IP and port of where the computer
client is to the tablet computer through a UDP connection
to quickly and dynamically establish a TCP connection
with the computer client. When the network signal is not
stable, the tablet computer may not receive a UDP. At this
moment, the tablet computer will automatically use the
fixed IP address. This can ensure establishment of a TCP
connection when a UDP cannot be received. After the
two establish a TCP connection, they may communicate
with each other and prepare for transmitting relevant
instructions and pictures. The tablet computer sends a
verification code to the computer client. After the com-
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puter client passes the verification, a corresponding pair
relationship will be established.

Corresponding courseware can be selected on the tablet
computer, and users can click to open the courseware.
The tablet computer opens the courseware according to
corresponding instructions, packages the courseware to
the corresponding message and sends it to the computer
client. Then the computer client processes the message
and analyzes the corresponding message. Users can open
corresponding courseware at the computer client and start
the timer to shoot the screen of the courseware at the
computer client. The first screenshot of the courseware is
saved in the internal storage and confirmed as the picture
to be sent. Then every screenshot is compared with the
picture to be sent, which is saved in the internal storage.
If they are same, the screenshot will not be sent. If they
are different, the new screenshot is saved in internal stor-
age and confirmed as the screenshot to be sent. After the
screenshot to be sent is confirmed, this screenshot will be
saved in a special space and form the screenshot infor-
mation. Screenshot information includes courseware
expression information, screenshot expression infor-
mation, and the relative path of screenshot saving. The
computer client packages screenshot information as a
message and sends it to the tablet computer. The tablet
computer processes the screenshot information received,
reads the relative path of the screenshot saved in the
screenshot information and assembles an http URL ad-
dress to download the screenshot from the computer cli-
ent. After completion of downloading, the screenshot is
saved in a screenshot downloading and storage unit. The
screenshot is displayed on the tablet computer. The inter-
face effect of the tablet computer login-open courseware
is shown in Figure 4.
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Figure 4. Interface effect of tablet computer login-open courseware

B. Operate courseware

The specific steps of the synchronization method to
operate the courseware are as follows:

1. A connection is established between the tablet com-
puter and computer client.

2. The tablet computer sends the instruction of “operat-
ing the courseware” to the computer client and oper-
ates the courseware opened. Then the tablet comput-
er packages the corresponding operation instructions
to the corresponding message and sends it to com-
puter client.

3. The computer client processes according to the mes-
sage sent by tablet computer.

4. The tablet computer processes the screenshot infor-
mation received.

C. Comment courseware

The specific steps of the synchronization method to
comment on the courseware are as follows:

1. In the initialization phase, the transparent layer is set
up at the top of the courseware content area dis-
played by the computer client. Courseware display
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content is at the bottom; the length and width of the
screen display area of the computer client and tablet
computer are acquired respectively to calculate the
length ratio and width ratio of the two. The coordi-
nates of the screen display area of the computer cli-
ent and tablet computer are established. The peak at
the top left serves as the origin of coordinates.

2. Comments on the courseware on the tablet computer

3. The coordinate value is transformed at the computer
client.

4. Connects these points in order at the transparent lay-
er at the computer client according to the data series
relationship to form a comment track so as to com-
ment on the courseware synchronously.

D. Application of distance education platform for new
professional peasants

After the design is finished, case implementation will
be conducted next. To verify the application effects of the
tablet computer control system in distance education for
new professional peasants, 120 peasants at a rural exper-
imental site were selected at random as objects of study.
Sixty peasants were chosen in the experimental group,
while another 60 peasants were in the control group.

http://www.i-jet.org
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TABLE L.

EVALUATION OF DISTANCE EDUCATION PLATFORM BY NEW PROFESSIONAL PEASANTS

Group Keen interest Interested General No interested
Control group (NO) 25 15 20 10
Experimental group (NO) 35 18 6 1

Peasants in the control group were taught according to
a traditional teaching mode, while peasants in the experi-
mental group applied distance teaching modes based on
the tablet computer control system.

The peasants generally expressed that the tablet com-
puter distance learning system could deepen understand-
ing of concepts and content and could boost learning
efficiency. In the teaching process, the peasants’ initiative
for learning was greatly motivated, and the effects of
interactive learning between teachers and students were
obvious. Most peasants preferred the novel, heuristic, and
new teaching course. Such a classroom helped them im-
prove their professional skills. However, in the actual
implementation process, since some peasants lacked self-
control; they spent a lot of time on unrelated activities in
the distance learning system. Although the teachers man-
aged them, the learning effects were not obvious. This
affected the experimental results to some extent. The
peasants’ evaluation results for distance education are
shown in Table 1.

The results in the experimental group are better than
the results in the control group. In the experimental
group, the peasants’ were motivated to learn. The investi-
gation found that various teaching materials were saved in
the network and could be recycled. This saved the time
for blackboard writing, alleviated the teachers’ work
intensity, and boosted training efficiency. The peasants
could log into the distance learning system anytime and
anywhere and their deepen memory and understanding of
the information. This also verifies it is feasible to apply a
tablet computer control system in the platform and offers
help for construction of such systems in new rural areas.

V. CONCLUSIONS

This project studied the application of a tablet comput-
er control system in a distance education platform, de-
signed and implemented the distance education platform
for peasants and applied it in practice. The results in the
experimental group were better than the results in the
control group, which verifies the feasibility of the appli-
cation of a tablet computer control system in a distance
education platform.

The tablet computer has strong points. Its application in
teaching activities stimulated the interest of many of the
peasants and reached the expected effect. But it has a
strong amusement factor. A small number of peasants
ignored the distance learning system due to their interest
in the tablet computer. This problem should be evaluated
in follow-up research.
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