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Abstract — The new learning method under 3G network environment can produce profound influence on future learning and 
education. To study the realization of Mobile Learning Library Based on 3G Technology, (1) Basis for support of library on m-
learning are analysed; (2) The main application modes of support of library on m-laerning in 3g age are analysed; (3) Learning 
platform system in library based on 3G technology are established. Creating a learning environment in which students can actually 
acquire knowledge anytime, anywhere, supporting students in their whole life learning process, making M-learning become 
ubiquitous extensive learning. 
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I. INTRODUCTION 

Mobile Learning (hereinafter referred to as M-learning), 
the original archetype based on digital-learning and mobile 
computing technology can bring new experience to learners 
anywhere and anytime. M-learning is regarded as a 
necessary learning mode for lifelong learning process. 

Domestic scholars conducted analysis and study on M-
learning, mainly focusing on its content, technology and 
related theory. Countries such as the US, the UK and Japan, 
EU conducted their projects on M-education and M-learning. 
Our study was initiated in 2011, and theory study and 
practice on M-learning were gradually conducted from 
Beijing University, Tsinghua University, Beijing Normal 
University to other universities and enterprises. Under the 
support of new mobile communication technology, through 
integrating the existing hardware and software resources, 
library can establish learning platform and related learning 
resources as well as effectively support to carry out M-
learning. 

Many versions exist on the definition of M-learning in 
China, but these versions share same core contents: Students 
can use any equipment to enjoy the free study anytime, 
anywhere. Compared with traditional class learning, M-
learning boasts the advantage of distance education and 
makes learners effectively use their scrappy time and 
learning resources, meanwhile this learning method makes 
learning process more authentic, flexible, interconnected and 
intelligent. These characteristics better conform to 
requirements for social development. M-learning can 
connect students and teachers even they are in different 
places. It serves as a convenient platform for communication 
and coordination between teachers and students, so it can 
make students and teachers have more efficient and 
immediate dialogue and discussion. 

Based on 3G Mobile Terminal, The rise of 
communication equipment such as 3G smart phone, IPAD, 
and the popularity of 3G network create a new learning 
environment for learners. Such equipment makes learners 
unlimited by learning time and learning place. The new 

learning method under 3G network environment can produce 
profound influence on future learning and education. 

II. BASIS FOR SUPPORT OF LIBRARY ON M-LEARNING 

A. Changes to Library Brought by Mobile 
Communication Technology  

Development of 3G M-learning provides opportunity for 
library service, and brings new opportunities and challenges 
to the development of library. Library can provide users of 
Mobile Terminal with services anytime, anywhere by using 
mobile network. Study on mobile library in China was 
initiated in 2004, with the changes of users’  habit of 
reading information[1]. An increasing number of libraries 
established service platform for mobile& digital library, 
which can be integrated into readers’ daily life with our 
efforts. Its service is experiencing transformation from mode 
based on short message and 1G, 2G network to the mode on 
basis of WAP network, it also gradually supports M-learning, 
bringing main changes to library as follows: library service is 
more efficient, convenient and comprehensive; Library is 
capable to reserve various kinds of information; This 
personalized service can send reminding message and 
characterized information; 3G library provides blog opening 
service, positioning service of collections, VOD service and 
video consulting service. Particularly, such library can 
support M-learning. 

B. Feasibility Analysis 

Although the establishment of platform for knowledge 
sharing is still imperfect, it is necessary and feasible for 
library to improve the function of library and establish the 
learning platform with the help of existing hardware and 
software resources. 

(1) 3G equipment supporting M-learning not only include 
3G smart phone, but also other equipment supporting 3G 
equipment, such as PDA, personal computer, PPC, MP4, etc. 
Many students own such equipment. 

(2) Most libraries have boasted a large amount of digital 
resource. If people can integrate the information resources of 
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learning projects for each subject, and establish learning 
inventory of each subject and learning resource for users so 
as to fully meet the needs of users’ information retrieval 
and their personal requirements[2], it becomes easier for us 
to establish platform for M-learning, and provide mobile 
learners with personal learning style. 

(3) With mobile communication technology stepping to 
3G age, great progress has been made in network broadband 
and intelligent Mobile Terminal, flexible and real-time 
system. Through high-speed 3G network, people can upload 
and download mobile learning and teaching resources, 
request videos, and use video telephone. 

C. Theoretical Basis 

At present, theories supporting M-learning at home and 
aboard mainly include: cognitive theory of situation, non-
formal learning theory, constructivism learning theory, 
which provide sufficient theoretical basis for the study and 
practice on M-learning. Meanwhile, domestic and 
international M-learning practices provide evidence for the 
validity of these theories. Learning theory provides 
theoretical basis for M-learning practices, and M-learning 
contributes technique and method to application of theory [3-
4]. 

The non-formal learning attaches importance to extensive 
learning, which means non-formal learning method exists 
everywhere in our daily life. According to statistics, about 
75%-80% knowledge can be acquired through non-formal 
learning outside class. Students can have the access to 
network by using mobile phone and other equipment. The 
essence of communication process is the process to receive 
the continuous information, or a non-formal learning process. 
M-learning is a kind of typical non-formal learning mode 
without the restriction of time and space. The activities 
outside traditional classroom can help learners acquire 
knowledge or communicate with others in any possible way. 

Cognitive theory of situation stresses the important role 
of surrounding environment on learning. Situation, the core 
of M-learning includes two aspects: normal environment and 
the environment for communication. When having M-
learning, people skip from one topic to another or from one 
situation to another instead of learning only one subject. This 
is absolutely different from fixed mode in traditional 
teaching. Meanwhile, class here doesn’t mean traditional 
class where students study, set more extensive learning 
environment can be set through adopting QQ, Moblogging 
and other communication tools; Also, the link of information 
that is received can be marked. Thus, more complex, 
extensive and divergent learning situation for class can be 
created through 3G communication technology. 

Constructivism learning theory holds that learning is a 
process in which learners make initiative decision to 
construct their acquired knowledge, and put forward new 
ideas or conceptions and acquire new knowledge through 
building mutual-exchange mode. 3G network environment 
and Mobile Terminal establish a new mobile learning 
environment. Learners can have the access to real 
independent learning. In the process, teachers should be 

guided to help students to build their learning situation of 
independent learning, centered on learners. Learners can 
acquire knowledge and build their own knowledge system in 
their proper learning environment, which fully shows the 
characters of constructivism theory. 

There are so many theories supporting M-learning. 
Library can apply these three above theories into the 
establishment of existing WAP criterion and mobile learning 
platform for learners’ searching and browsing on mobile 
equipment such as mobile phone, etc so as to provide 
comprehensive and effective support for mobile learning. 

III. THE MAIN APPLICATION MODES OF SUPPORT OF 

LIBRARY ON M-LAERNING IN 3G AGE 

A. Traditional Mobile Learning Mode 

Traditional M-learning combines mobile computing with 
digital learning, and needs the support of mobile 
communication technology. Owning to the limitation of 
communication network broadband, the learning modes only 
based on short information are lack of data and text 
description, causing great inconvenience of mutual 
interaction between teachers and students. Before 3G 
technology, M-learning mainly owns two modes. One is 
based on short-message service, the other is based on 
information browsing [5]. 
1) M-learning Mode Based on SMS or MMS 

There are two modes for short message: SMS business 
and MMS business. Both of them enjoy extensive 
application space, and can be used in any Mobile Terminal 
equipment which can send and receive short message 
without the limitation of time and space. So it boasts the 
characters of great convenience and strong operability and 
enjoys some functions for M-learning. 
2) M-learning Mode Based on Information Browsing 

WAP is a global mobile communication protocol. When 
3G technology was still in its embryonic period, gap existed 
between 2G mobile phone and personal computer in terms of 
their net connecting. Due to small internal storage, small 
screen and the dominance of narrow-band character business 
in 2G data business, traditional WAP mobile phone mainly 
display easy words and pictures on the web page. Users can 
send and receive e-mail, browse the web page; However, 
broadband of traditional 2G net can not meet the 
requirements of more complex net services such as TV 
watching and audio receiving. Therefore, learning mode 
suffers the restriction of narrow information channel, 
drawbacks of mobile equipment. Fortunately, these issues 
will be gradually solved with the popularization of 3G 
technology. 

B. M-learning Mode Supported by 3G Technology 

Mobile communication network can be better connected 
with internet so that the learning resources in internet can be 
improved; Information of M-learning based on SMS can be 
added in breadth and depth; the interacted effectiveness can 
be strengthened through video and audio; Access speed of 
M-learning based on connecting and browsing can be 
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accelerated. M-learning modes based on VOD, multimedia 
email, WeChat, and two-dimension code are likely to 
become realities with the help of 3G technology, which 
greatly contributes to the efficiency and quality of M-
learning. 
1) M-learning Based on 3G Mobile Multimedia Email 

The main functions of 3G mobile multimedia email lie in 
the following aspects: it can make learners communicate 
with others through more channels besides short message; 
Emails can be sent between one phone and another phone or 
email server. The communicating content includes both 
words and voices, pictures and other multimedia information. 

Learners can see an obvious advantage in M-learning 
mode based on multimedia email business supported by 3G 
network compared with precious short message which 
mainly includes textbook. 

This advantage can mainly seen in the following points: 
its compatibility with email system of internet and its 
convenience; its transfer of large amount of learning 
resources among mobile learners; more importantly, 
multimedia information can automatically shift the format of 
files(including pictures, voices and videos) by using protocol 
so that it can be displayed in different terminal equipment. 
2) M-learning Based on 3G Video Service 

To enrich learners’ experience on M-learning based on 
video and audio, high-quality scattered teaching resource 
which is suitable for M-learners should be optimized and 
established, and various kinds of APPs which are compatible 
with client-side of smart phone in library M-learning 
platform can be developed Full use of the advantages of 
high-speed transmission and high-speed broadband 
connection needs to be made so as to make M-learning freer. 

Popularization of 3G makes video learning goes well 
without the limitation of cable networks. Videos can be 
uploaded and downloaded anytime, anywhere. Compared 
with traditional TV educational programs and net 
educational programs based on cable networks, 3G is 
becoming more flexible and convenient. It is a better choice 
for learning groups who want to have access to internet at 
anytime. Meanwhile, the learning mode is multi-functional. 
It can be applied into class, more importantly, it can make 
learners have more free time to enrich themselves and train 
their independent learning capacity. 
3) M-learning mode based WeChat 

WeChat, an communication software, initiated by 
Tencent in 2011 can transmit the immediate texts, pictures, 
voices, call messages, and videos as well as support group 
talking in 3G smart phone with access to internet. By the end 
of November, 2011, the number of users of WeChat 
exceeded 50 million. This software has become a lifestyle of 
modern people. Meanwhile, WeChat promotes the reform of 
people’s communication and learning method. WeChat 
serves a counterpart of PC with access to internet, 
communication tools such as telephone, QQ, and Fetion, and 
information issuing platforms such as Renren net and 
Microblog. 

WeChat breaks the restriction of time and space. Users 
can achieve the immediate exchanges and communication 
with good friends through 3G network or WiFi. Its birth and 

popularization give a new mode for M-learning under 3G 
network environment. Learners can study anytime, anywhere 
by WeChat, and exchange their ideas on their gusty 
questions by sending information to each other on WeChat. 

Meanwhile, by the support of communication modes of 
point-to-point and point-to-multipoints, library can establish 
effective communication bridges among students. Teachers 
and students can issue and answer the questions in WeChat 
circle, share their learning resources and notes thus 
improving their efficiency of M-learning. With the rapid 
development of communication technology, M-learning 
based on WeChat enjoys a higher popularization due to its 
characters and personalized advantage. M-learning mode 
based on WeChat is as figure 1 showing. 
 

 

Figure 1. M-learning mode based on WeChat 

 

4) M-learning mode based Twitter 
Twitter is a product combing Microblog and social 

networking platform, it is a kind of instant communication 
software. Through Twitter, users can conveniently launch 
and receive information. Meanwhile, users can send their 
ideas and current status to wireless terminal or IM tool 
supported by Twitter platforms through short message. 
Compared with other M-learning modes, M-learning based 
on Twitter boasts many special advantages. 

Firstly, Twitter possesses many information issuing 
channels, combines social networking platforms, real-time 
searching, and link sharing so that library as well as teachers 
and students can issue information and learning resources on 
it. Meanwhile, learners can browse information and 
download resources through Twitter, its real-time character 
helps students get the access to M-learning anytime, 
anywhere. 

Secondly, Twitter can provide users with more 
convenient information-exchange platform, through which 
teachers and students can communicate with each other so as 
to better improve their efficiency of M-learning. 

Open source provided by Twitter is conducive to 
students’ study, creates convenience for technology 
researchers, as well as provide more possibilities for the 
upgrading and redevelopment of technology, thus making 
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M-learning based on Twitter have more extensive and 
flexible application prospect. 
5) M-learning Mode Based on Phone Two-dimension 
Code Scanning 

Phone two-dimension code technology, with two-
dimension criterion as the core, is a kind of comprehensive 
technology combing coding, decoding identifying, being 
identified with phone as carrier. Users can scan the two-
dimension code through phone camera so as to get quick 
access to internet. They can browse the web page, download 
pictures, words, videos, and other materials. The 
cumbersome process of entering URL can be deleted. Under 
3G network environment, transforming a large amount of 
learning resources into two-dimension links which can be 
scanned and identified by phone can not only create free 
convenient M-learning, but also improve the efficiency of 
organization, storage and retrieval of electronic information 
resource. M-learning can be conducted through phone 
scanning, such learning mode can add color to learning 
process and improve learning efficiency. 

On basis of a huge amount of digital resources, library 
can better support various kinds of M-learning modes and 
provide multimedia communication services through the 
establishment of learning platform; can shorten the time of 
users to obtain mobile resources, improve service quality and 
efficiency of M-learning platform, attract more users to have 
free and convenient learning using mobile resources in 
library though information service modes of Microblog, 
WeChat, two-dimension code and Twitter. Library, in 3G 
age should continue to perform its role, better support M-
learning and serve for a large number of learners who need it. 

IV. ESTABLISHMENT OF LEARNING PLATFORM SYSTEM 

AND ITS TECHNOLOGY SUPPORT IN LIBRARY UNDER 3G 

NETWROK ENVIRONMENT 

A. Principle for System Establishment 

Library M-learning platform is kind of software and 
hardware system supporting M-learning of users under 
wireless communication network environment. When the M-
learning platform is established, the performance of mobile 
access device, learning time of users and the change of their 
location should be fully considered.(1) The establishment of 
information resource should meet three needs of mobile 
learners and conduct effective organization on learning 
resources based on knowledge classifications; (2) Various 
kinds of M-learning resources should be established through 
texts, pictures, voices, videos and animations, as a choice of 
learning mode for students in different learning 
environments; (3) The established M-learning platform 
should support various kinds of application mode of M-
learning; (4) The establishment of platform requires stable 
system, sound software interface, and serves a choice for 
users to timely connect and use. The user interface should be 

simple for the operational convenience of users. We should 
fully consider the security, practicability and expandability 
of this system, its communication access to other systems 
and its compatibility with 4G network; 

B. The Whole Structure of System 

Based on 3G network environment, existing network, 
and digital information resources, library can establish M-
learning platform, support M-learning. The establishment of 
M-learning should fully embody the advantage of 
combination of high-speed network technology and mobile 
teaching as a necessary supplement for teachers and students. 

The development of 3G communication technology 
provides sound opportunity for the establishment of M-
learning platform in library, which can serve for students’ 
comprehensive M-learning and their distributed learning 
practice, etc. 

Therefore, the author describes a structure of Library M-
learning support system with the characteristics of B/S (as 
figure 2 shows), and on basis of 3G network. This system is 
combined with the original net education platform. It 
contains the above seven M-learning modes, which jointly 
provide M-learning service for M-learners anytime, 
anywhere. 

 

 
 

Figure 2 Structure of Library M-learning support system with the 
characteristics of B/S 

C. Framework Functions of System 

System functions of M-learning platform in library 
mainly include: user management mode, learning support 
service mode, database management mode, knowledge 
management mode, system maintenance mode, etc. (as 
figure 3 shows), they are important parts of M-learning 
platform software systems. 
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Figure 3 System Functions of Mobile platform 
 
 

D. Relevant Technologies for M-learning Platform 
Development 

Relevant Technologies in the establishment of library M-
learning: WAP2.0, net+IIS+MSSQL, 3G mobile 
communication, WML language, cloud reserving, virtual 
technology, etc. In the establishment of M-learning platform, 
library should properly and comprehensively use the above 
technologies so as to make sure the establishment of system 
becomes more efficient, advanced, securer, and enjoys 
higher expandability; The mobile learners own a proper 
learning platform; Support can be provided in resource and 
technology. 

V. CONCLUSION  

M-learning is a product combing mobile communication 
technology, multimedia technology and modern educational 
technology; represents the mainstream of development for 
educational technology. At present, 3G has been extensively 
applied into various sectors such as 3G video, and mobile 
Microblog, etc. 

In the future, library will further study various kinds of 
mobile modes under 3G network environment so as to better 
provide and spread resources, shorten users’ time to get the 

access to documentations and other materials, improve 
service quality and efficiency of M-learning, attract more 
users to use resources in library, thus creating a learning 
environment in which students can actually acquire 
knowledge anytime, anywhere, supporting students in their 
whole life learning process, making M-learning become 
ubiquitous extensive learning. 
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