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Abstract 

The emergence of ubiquitous technolo-

gies has completely reshaped the area of 

education in recent years. Mobile devices 

can be used to promote learning any-

where and anytime, to foster lifelong 

learning and knowledge sharing, or to 

promote building a learning society. This 

paper is to describe the basic elements of 

ubiquitous learning and to design an ef-

fective ubiquitous learning mode which 

can utilize the technology of ubiquitous 

computing and information to make a 

productive learning process. Then a typi-

cal ubiquitous learning mode is given. 

The paper might be useful for anyone in-

terested in designing, preparing and im-

plementing a ubiquitous learning system.  
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tous learning mode; elements of ubiqui-
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1. Introduction 

The growth of Information and Commu-

nication Technology has completely re-

shaped the area of education in recent 

years, especially the advances in wireless 

networking and mobile internet access 

technologies.  And the rapid development 

of cloud computing and ubiquitous com-

puting means people today are no longer 

limited to certain learning environments 

in their lives, which means learning can 

take place at any time and at any place. 

Due to the popularity of mobile technolo-

gy and the sensor technology people learn 

as if they are in a real classroom envi-

ronment through context-aware applica-

tions. 

Recent developments on mobile devices 

and ubiquitous computing enable new 

opportunities for learners. The ubiquitous 

learning system makes it happen that the 

learners are able to access education re-

sources related to their particular context 

over the wireless network or high-speed 

broadband network and have them dis-

played immediately on their learning plat-

form, which satisfies the requirements of 

personalized learning. Curtis, Luchini, 

Bobrowsky and Quintana defined the fol-

lowing features for ubiquitous learning: 

permanency, accessibility, immediacy, 

interactivity, situating of instructional ac-

tivities
[1]

. Ubiquitous learning is en-

hanced with intelligent environment and 

context awareness and emphasizes the 

provision of suitable courseware at an 

appropriate time and place, which plays a 

very important role when it comes to the 

life-long learning and improvement of 

future learning effectiveness. 

2. Related Research 

The ubiquitous learning is closely related 

to the development of ubiquitous compu-

ting (also called as pervasive computing) 

and sensor technology. Ubiquitous com-

puting is a rapidly developing area of ICT, 

which refers to the integration of ICT into 

people’s lives and environments. Mark 

Weiser coined the term ‘Ubiquitous 

Computing’ in 1991, who predicted that 

the technology itself will become invisi-
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ble and networked into our daily lives
[2]

. 

However, ubiquitous technology and its 

applications have had an extensive devel-

opment in recent years because of the 

rapid growth in wireless sensor technolo-

gy 
[3] [4] [5]

. Mobile devices, embedded 

systems, wearable computers, sensors, 

Radio Frequency Identification (RFID) 

tags, etc. make the environment pervasive. 

In the near future, even learners don’t 

need to carry the mobile devices; the en-

vironment itself will guide them to avail 

the services as per the user’s needs. 

Ubiquitous learning helps in the devel-

opment of knowledge society 
[6]

. The ob-

jective is a society with access to 

knowledge and learning for everyone 
[7]

. 

Ubiquitous technologies and mobile de-

vices create such opportunities for flexi-

ble and collaborative learning modalities, 

anywhere and anytime, at the same time 

ensuring close relationships between 

learning in the workplace, at home, at 

school and/or in a community by anyone 

on any subject (the Tim Kelly’s 4A vision: 

“anywhere, anytime, by anyone and any-

thing” ). 

3. Basic Elements 

Basic elements of ubiquitous learning 

system are learner, devices, network, 

platform and resources. Figure 1 shows 

basic elements of an effective ubiquitous 

learning. 

 
Fig. 1: Basic elements of ubiquitous learning. 

Basic elements are described below: 

3.1. Learner 

Ubiquitous learning is based on User-

Centered Design in order to provide more 

convenient learning environment and 

context-aware content to meet the learn-

er’s interests and needs. All the other el-

ements serve to the learner. The learner 

can be divided into two kinds, individual 

learner and enterprise learner. Today life-

long learning is an inevitable trend, and 

individual learning is becoming a kind of 

inevitable need.  

3.2. Devices 

Terminal devices are the tools used in 

ubiquitous learning, and also are the in-

dispensable element in ubiquitous learn-

ing. And the dependence which ubiqui-

tous learning has on learning tools is 

more obviously than ever before. The 

function and characteristic of the learning 

tools will directly influence the method 

and content in education. Ubiquitous 

learning decreases limitation of learning 

location with the mobility of general 

portable devices, including laptop com-

puters, tablet computers, smart phones, 

pocket computers, portable media players, 

MP3 players, video players, pads and so 

on. 

We can evaluate the learning devices 

from seven aspects:  mobility, accessibil-

ity, convenience, interactivity, study aux-

iliary, scalability, and application costs. 

3.3. Network 

The network technology is an important 

part of the elements in ubiquitous learn-

ing, which provides the indispensable 

support. With the rapid development of 

communication technology, network used 

by mobile devices differs from each other, 

and mainly can be divided into cable 

connection and wireless connection. Ca-

ble connection offers high speed access at 

a fixed place while wireless network 

communication technology is used for 

internet and intranet access and available 

in almost every mobile device today. 

Common wireless communication tech-

1211



nology mainly includes GPRS, Edge, 

Bluetooth, 3G Technology and 4g Tech-

nology. By solving scanning problems 

faced in accession to education resources 

by mobile devices, online connection has 

increased the interests in network tech-

nologies and their usage. 

3.4. Platform 

The ubiquitous learning platform pro-

vides extensive courseware and applica-

tions for learners through network, which 

is the main carrier of the service and sup-

port in the ubiquitous learning. Terminal 

device structure, network structure and 

the difference between education re-

sources will influence the design of the 

platforms. A good platform should be 

able to unite the difference between re-

sources, network and equipment in order 

to provide a friendly and consistent expe-

rience for learners. The development of 

cloud computing technology and ubiqui-

tous technology makes it possible that the 

ubiquitous learning system provides 

seamless connection and consistent expe-

rience for learners under any circum-

stances. 

3.5. Resouces 

The ubiquitous learning resources are the 

foundation of all the learning activities, 

including courseware content and appli-

cations. Here the resource is present in 

the objects in the whole world. 

Courseware content can be transferred to 

the learner in the form of images, text, 

sound or other format. Applications can 

make the learning activities more interest-

ing and practical. Also all information is 

flexible and adaptable, allowing updates 

to be applied through network. 

4. Ubiquitous Learning Platform 

In this section, one of the typical ubiqui-

tous learning application modes, the 

ubiquitous learning platform, is analyzed. 

The ubiquitous learning platform system 

is used for storage and management of 

education resources and resources distri-

bution. The main resources are the com-

bination of various kinds of digital media, 

such as text, picture, audio and video, to 

present knowledge, information of study 

materials. Figure 2 shows the concept 

map of ubiquitous learning platform. 

 

Fig. 2: Concept map of Ubiquitous Learning 

Platform. 

The main function includes:  

 Content editing service module: for 

content processing and editing, in-

cluding content generation, content 

proofreading, content publishing, con-

tent submitting, content revocation. 

 Content release service module: for 

content release, including content au-

dit, content packet, content online, au-

thorized management, content referral. 

 Content delivery service module: for 

content distribution to the client or 

device, including content display, 

content order, content retrieval, con-

tent downloaded, content browsing, 

content delete, and content upgrade. 

 Interactive/social network service 

module: used to provide interactions 

between system and users or user and 

user, including user registration, inter-

activity management and so on.  

 Operation support system module: 

used for learning resources platform 

system support operations, including 

content management, release node 

management, content classification 

management, subscription manage-

1212



ment, billing accounting, payment 

clearing, CP management, channel 

management, terminal management, 

community management, user man-

agement, the inquiry statistics, adver-

tising management, role management, 

rights management, ability manage-

ment, monitoring. 

5. Conclusion 

Ubiquitous learning provides further flex-

ibility for the learner to learn anytime, 

anywhere on the move, which marks a 

great step forward in education. The 

ubiquitous computing technologies and 

information and communication technol-

ogies have changed the traditional con-

cept of learning so that we can do what-

ever we want, and can be immersed in 

learning experiences, which eventually 

will be incorporated into our daily lives. 

Even the recent developments in technol-

ogies foresee a day where learners don’t 

even need a device to learn . 

The paper focuses on the research of 

ubiquitous learning mode. Learner, de-

vices, network, platform and resources 

are basic elements of the ubiquitous 

learning, which have to be considered 

when designing ubiquitous learning mode. 

Then a typical ubiquitous learning mode 

is given as a demonstration. It can be 

concluded that the paper might be useful 

for anyone interested in designing, pre-

paring and implementing a ubiquitous 

learning system or anyone else who may 

look for a proper ubiquitous learning 

mode that exactly suits his or her de-

mands. Further studies can take empirical 

study into account and details research 

needs to be added and completed. 
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