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Abstract—the purpose of this paper is to present a review of 
sample papers that have been published from 2003-2013 
regarding lifelong learning and ICT. The use of ICT in 
lifelong learning is viewed in relation to different settings of 
learning i.e. formal, informal and non-formal learning, with 
special reference to the third-age. A special focus is also 
given on the technologies and specific tools which are used 
for the provision of lifelong learning. The role of ICT net-
works, web technologies in e-learning, mobile learning tools 
and virtual worlds as facilitators of knowledge sharing in all 
types of learning settings is examined. 

Index Terms—collaborative e-learning, ICT, lifelong learn-
ing. 

I. INTRODUCTION 
Coffield stated in 1997 that lifelong learning not only 

embraces the compulsory phases of education but also 
includes activities in further and higher education as well 
as continuing education and training throughout life [33]. 
Lifelong learning and ICT are related with all settings of 
learning. This relation is investigated separately for each 
type of learning setting. In the formal education system 
several opinion surveys and studies have been conducted 
by universities. E-learning communities have been created 
in order to promote a connection between theory and prac-
tice. Electronic portfolios could be used to develop stu-
dents’ competence regarding lifelong learning skills and 
teacher’s role becomes essential in the context of lifelong 
competence development. The increasing need for quali-
fied staff with new skills for the new jobs that are created 
means that a special attention should be given to vocation-
al training. Questionnaires and research conducted in 
small and medium enterprises confirm that e-learning is 
valuable for continuing education helping professionals to 
achieve the goal of lifelong learning. EU’s funded projects 
also show the key role of public libraries in family learn-
ing provision. Interviews conducted with universities 
show that high value is given by academics in conference 
attendance and the use of the Internet. 

Third-age is also examined in relation to lifelong learn-
ing, as the latter should be promoted to senior citizens too. 
Senior citizens’ ICT skills can be developed through so-
cial networking and ICT can be used in order to help el-
derly people face the computer and its challenges in a 
more positive way. 

In the fourth part of our review, we make an effort to 
present the technological developments that facilitate 
lifelong learning. During our research period, several 
projects have been conducted that reflect on ICT applica-
tions and their impact on lifelong learners’ life. E-learning 
has brought a major contribution to educational issues as it 
can solve problems such as lack of materials and re-
sources. Within this context, collaborative learning sup-

ports lifelong learning in communities of e-learning prac-
tice. Research conducted in the field of collaborative men-
tor support showed that collaboration in communities of e-
learning practice within web-based professional networks 
facilitates active participation in lifelong learning activi-
ties.  

Under this frame, it is investigated how membership in 
virtual learning communities can influence learner’s life in 
professional terms. Social virtual worlds could be used as 
platforms for supporting lifelong learners with career and 
educational choices. The use of Web 2.0 and 3.0 virtual 
tools has indicated the interactive form of learning in the 
networked society. Learning networks are established to 
connect distributed learners and support seamless access 
to lifelong learning facilities.  

Finally, in the most recent literature, the focus has been 
shifted to mobile learning which provides ubiquitous 
computing access. Passing from e-Learning to m-learning, 
mobile phones could promote lifelong learning and help 
lifelong learners create knowledge across their life. 

II. VARIOUS SETTINGS OF LIFELONG LEARNING 

A. Formal and non-formal Learning 
1) The role of universities and teachers 
Reference [1] exploring the role of communication and 

information technologies (C&IT) in universities argued 
that their use is not as widespread as expected. Continuing 
professional development is as important as the flexible 
provision of a range of learning opportunities designed to 
promote lifelong learning. Open and distance learning 
opportunities based on C&IT appear to be significant in 
achieving this flexibility. The most effective ways in 
which organizations can be networked to make the most 
of new technologies need to be determined and universi-
ties will need to adapt their continuing education function 
accordingly. 

Lifelong learning skills such as the ability to solve 
problems, work both independently and in a team, com-
municate effectively in all formats and on all levels, and 
self-direct one’s learning and professional development 
needs are required in the learning society. Reference [2] of 
Massey University in New Zealand explained that univer-
sities should take responsibility in preparing students for 
lifelong learning. The creation of electronic portfolios, 
with the aid of professional representatives, could help 
students develop their competence regarding lifelong 
learning skills. 

The University of Las Palmas de Gran Canaria has 
conducted an opinion survey among its teachers about the 
use of Information Communication Technology (ICT) 
tools that are available in its virtual campus. According to 
the results of this survey which were presented by [3], the 
participants were willing to incorporate ICT into their 
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daily practices, encouraging this way the university in its 
work on the integration of ICT tools wherever possible. 
By integrating ICT tools in every area where it is possible, 
the University meets the challenges of the new common 
European Space. Access to learning is increased, equal 
educational opportunities are provided for all and lifelong 
learning is ensured. 

Another study was conducted during 2011 at an Aus-
tralian university. In this study, presented by [4], the group 
of participants consists of undergraduate science commu-
nication students that worked in smaller teams to develop 
their knowledge in their subject matter by creating digital 
knowledge maps. According to the findings, the digital 
open-ended mapping improved students’ lifelong learning 
skills. Students worked collaboratively with others and 
used effectively information and communication technol-
ogies, but they also gained greater control and ownership 
of their learning. 

At the Faculty of Sport in the University of Ljubljana, 
the “Sportfolio.si” has been developed to ensure coopera-
tion of sport students, professors and the mentors at 
school. Reference [5] developed the first e-learning com-
munity in Slovenia in the field of practical pedagogical 
training which allows students, assistant teachers and 
teachers “in practice” to exchange their experience and 
ideas, developing a partnership between theory and prac-
tice. According to the findings, this approach strengthens 
the community of teachers-mentors and students in practi-
cal pedagogical training and provides support for lifelong 
learning, promoting the development of competencies for 
a society of knowledge with the use of ICT. 

Lifelong competence development is required in the 
knowledge-based economy. ICT can enhance the process 
of teacher training and this can be used for Lifelong Com-
petence Development of teachers. In the frames of the 
EU-funded TENCompetence project, [6] explained how 
the use of a software platform for lifelong competence 
development can improve the in-service training of teach-
ers. Teachers obtain the ability to teach ICT-enhanced 
competences which can be considered to be essential for 
every citizen and worker. 

As regards the pedagogical integration of ICT, [7] de-
scribed the importance of ICT in bringing changes to 
classroom teaching. The Second International Information 
Technology in Education Study 2006 (SITES 2006) was 
designed taking into account the pedagogical orientation 
of the teacher. It has already been found by previous stud-
ies (SITES M1 and M2) that classrooms that had recog-
nized the potentials of ICT to promote the development of 
students’ 21st century skills tended to be more connected 
to people outside of the school. 21st century oriented 
pedagogical orientation, as opposed to traditionally im-
portant, could be further divided into lifelong learning and 
connectedness oriented. 

2) The role of enterprises  
Ref. [12] emphasized the need for qualified staff that 

will profit from lifelong learning outside formal educa-
tional systems. Working in the European information 
society involves being a highly qualified employee 
equipped with new skills that are required for the new 
jobs. Following from this, training of the working popula-
tion will be a necessity in order to fulfill the labour market 
needs. Education and training systems as well as compa-
nies should think about ways to embrace the opportunity 

ICT-enabled communities can offer. Under this scope 
online communities have the potential to respond to the 
needs for learning new skills for new jobs. 

Ref. [13] investigated the possibility of developing e-
learning as an alternative way to conduct continuing edu-
cation for public health nurses. A structured questionnaire 
was used to collect data by mailing methods conducted in 
Taiwan with 233 randomly selected public health nurses. 
The authors confirmed that asynchronous e-learning pro-
grams are an appropriate learning method for public 
health nurse continuing education. E-learning is a valuable 
learning model that could be adopted for all health care 
professionals, helping them to achieve the goal of lifelong 
learning. 

The rapid development of ICTs influenced the educa-
tional branches of lifelong training, continuing vocational 
training and distance training. The arrival of modern web-
based technologies and broadband networks also brought 
the arrival of e-learning and Open and Distance Learning 
(ODL), considering that most of the teaching is carried out 
remotely in space and time. Under this scope, [14] intro-
duced the idea of virtual class for the electrical engineer-
ing sector which emphasized the need for the development 
of training courses connected with enterprise needs. And 
since individuals in order to maintain their employability 
need to return to education and training at different stages 
of their working life, it could be argued that lifelong learn-
ing has become a reality. 

Innovations in ICTs and the development of electronic 
learning could prove very appealing to small and medium 
enterprises that have to deal with financial, attitudinal and 
technological barriers. Ref. [15] conducted a research in 
North Wales, which is a rural and peripheral area, explor-
ing employee and employers’ attitudes towards e-learning. 
According to the findings, electronic learning encounters 
obstacles such as employers’ attitudes and the lack of the 
fundamentals of computer systems. A positive approach 
towards e-learning is required by both employers and 
employees to encourage engagement in future learning as 
a means of developing the skills of employees and own-
er/managers and providing access to new opportunities for 
learning and development. The establishment of learndi-
rect centres in local communities where existing and po-
tential employees can access personal and work-related 
learning, under the umbrella of the University for Industry 
(which was renamed ‘learndirect’) was an UK govern-
ment initiative aimed to provide a national infrastructure 
for lifelong learning.  

Ref. [16] introduced a specialization of the IEEE Learn-
ing Object Metadata (LOM) standard. This standard is 
used to support the description and classification of learn-
ing resources for rural small and medium enterprises 
(SMEs) in five European regions in the context of the 
Rural-eGov initiative. The design of an appropriate 
metadata schema for a digital learning repository (DLR) 
aiming to support vocational training of SMEs in rural 
areas is examined. According to the findings, agricultural 
professionals’ lifelong learning needs could be covered 
with the aid of ICT, supporting by extension rural devel-
opment. 

B. Informal Learning 
It is interesting enough to notice that ICT facilitates and 

supports adult informal learning too. Informal learning 
includes all aspects of life such as leisure interests, work 
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and day-to-day life and is considered to be as important as 
formal learning context. Ref. [8] investigated how ICTs 
are used by adults for informal learning. According to 
their survey this area of ICT-based learning could contrib-
ute to fulfilling the potential of ICT to free learning from 
institutional barriers and allow learners to promote auton-
omous learning. Motivated informal learners seem to be 
more attracted by ICTs than motivated formal learners, 
therefore our understanding about ICT and informal learn-
ing need to be developed. 

Within the wider context of lifelong learning, the im-
portance of family learning has been recognized by the 
UK government and non-government agencies. Ref. [9] 
emphasized the need for family learning to be connected 
with informal learning. Public libraries can play a key role 
in the provision and development of family learning ser-
vices. Being the main providers of information and com-
munication technologies (ICT) in the community, libraries 
can be seen as the ideal place for family ICT with in-
creased recognition of their role in today’s society. As 
family learning has been strongly associated with social 
inclusion, it could make a major contribution within the 
field of lifelong learning. 

Ref. [10] suggested that public libraries are moving 
away from the passive provision of information to a more 
active approach. The PULLS (Public libraries in the learn-
ing society) project which was funded by the EU’s Socra-
tes programme promoted the idea of the public library as 
an open learning centre in an attempt to enhance adults’ 
information literacy through informal learning. By deliv-
ering ICT access and support, libraries have found a way 
to achieve a renewed interest in them and play a key role 
in the 21st century. There is indeed a significant role for 
libraries to play in supporting both ICT skills and wider 
information literacy learning. 

Ref. [11] suggested that lifelong learning should em-
brace the whole range of formal, non-formal and informal 
learning from pre-school to post-retirement. The findings 
of thirty six interviews conducted with fully qualified and 
tenured academics selected from Information Systems 
Schools in sixteen universities showed that high regard is 
given to informal learning. Information systems academ-
ics place great emphasis on structured ways of informal 
learning to interact with other academics. University ad-
ministrators should take into consideration that conference 
attendance and the use of the Internet are highly valued by 
their academics when they develop their policy making. 

III. LIFELONG LEARNING AND THE THIRD AGE 
The use of new technologies in the knowledge-based 

society requires the possession of capabilities that would 
possibly lead to the exclusion of particular social classes 
and mostly the elderly. Lifelong learning programs should 
be developed to offer opportunities to senior citizens. In 
order for them to remain active participants and not to be 
excluded from social, cultural and economic life, the de-
velopment of ICT skills has become fundamental. Ref. 
[17] described the approach and the results of a targeted 
learning course based on social networking, through 
which ICT skills can be developed. 

Ref. [18] presented the results of a focus group within 
the Memory Line Project in Italy. The Grundtvig Socrates 
“Memory Line Project” aims at training senior and young 
citizens to collect records and save them in digital form in 

order to ensure their conservation within the area of life-
long training. An inter-regional and intergenerational 
learning model based on memory and communication is 
promoted. The project on the whole helped elderly people 
reconsider their negative attitude toward the computer and 
work together with the Net Gens by creating a communi-
cation channel based on mutual respect. 

IV. TECHNOLOGY AND LIFELONG LEARNING 
Ref. [24] presented eLearning as a panacea for the edu-

cational problems of the developing world. ICTs are 
providing new opportunities for the developing countries 
by solving several educational issues such as the lack of 
study materials and resources. As education is considered 
to be the biggest user of computer software, in the frame 
of eLearning, virtual learning environments (VLEs) can 
improve or support learning and teaching. The emergence 
of Web 2.0 can further enhance the use of web technolo-
gies in eLearning and has the potential to support lifelong 
learning. 

A. Web 2.0 and virtual world technologies  
Ref. [19] presented a framework for the design of a dis-

tributed network to support lifelong learning in ICT net-
works. ICT networks are very promising for lifelong 
learning as they can be used to connect distributed learn-
ers and providers in a discipline to establish Learning 
Networks (LNs). The design model developed by the 
authors is based on self-organization theory and uses 
technologies such as software agents and open learning 
technology standards most of which have been developed 
by IMS (imsglobal.org), IEEE (ltsc.ieee.org) and AICC 
(aicc.org). In order to fulfill the set requirements, the 
Groove (Groove.net) platform was selected as it was easi-
ly to be customized. Despite the disadvantages of the 
framework, the authors argue that ICT networks can sup-
port seamless and ubiquitous access to lifelong learning 
facilities at home, at work, in school and universities. 

Communities of practice (COPs) within an institutional 
context that provides lifelong learning should be governed 
by values, organization and specific strategies designed to 
suit practitioners engaged in democratic collaborative 
styles of learning. Ref. [20] presented the Joint Infor-
mation Systems Committee (JISC) e-learning Independent 
Study Award (eLISA) and JISC infoNet Collaborative 
Approaches to the Management of e-learning (CAMEL) 
projects. Based on the working practices of these two e-
learning projects, two new theoretical collaborative team 
leadership and operational models are proposed to pro-
mote lifelong learning. It is argued that a distributed-
coordinated collaborative team leadership model is more 
effective and that e-learning teams thrive in an atmosphere 
of trust and respect in the intentional communities of e-
learning practice. 

Ref. [21] presented the MERIT simulation game within 
a blended learning program aiming at addressing the con-
tinuing professional development (CPD) needs in the Irish 
construction industry. Through the simulation game, col-
laborative learning would be facilitated with the aim to 
help participants improve their analytical skills and prob-
lem solving techniques in a construction organization. If 
the management of the integration of the simulation 
games is conducted in a careful and planned way, it can 
provide a very effective enhancement to the learning ex-
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perience for professionals who wish to undertake opportu-
nities for continuing professional development. 

Ref. [23] explored the ways in which membership in 
virtual learning communities (VLCs) can support lifelong 
learning. Through VLC membership, individuals may 
transform or develop their learning career and also make 
significant life changes. For communities to be successful 
in supporting individual change, they must provide a se-
cure and supportive virtual environment. The community 
comfort zone gives members the opportunity to gain con-
fidence in the real world, beyond the secure boundaries of 
the community. 

Ref. [25] presented the EU funded collaborative project 
entitled ‘NOVICE’ under the Lifelong Learning Pro-
gramme conducted with the collaboration of five Europe-
an veterinary schools. This collaboration aimed to develop 
a web-based professional network for the veterinary pro-
fession, as far as the use of Web 2.0 tools (such as forums, 
instant messaging, voice calls and video conferencing, 
social networks etc.) is concerned. The results of the study 
indicated that the use of Web 2.0 tools for lifelong learn-
ing is likely to increase by the veterinary profession. Of-
fering a number of advantages compared with face-to-face 
communities, participation in online communities pro-
motes unintentional informal learning that would not oth-
erwise be accessible. 

With lifelong learning covering all learning activity 
throughout life, ICTs have been considered as enablers 
that can facilitate learning anytime and anywhere. Ref. 
[26] promoted the use of social networks for professional 
learning. Using Facebook for professional reasons is a 
new emerging phenomenon, since most empirical research 
on the use of social network sites has been conducted on 
the educational field. Considering Facebook groups as 
networks of practice (NoPs), the authors focus on the 
founders and the members of five Italian Facebook groups 
regarding the nature of discussion topics and groups 
membership, duration of membership and participation 
and the interplay between online and offline activities. 
Their findings suggest that the different thematic charac-
terization of the groups has an impact on their member-
ship in terms of the type of social capital and that group 
typology is correlated with the impact on real life of 
members in professional terms. 

Ref. [27] indicated the importance of Web 2.0 and 3.0 
virtual tools for lifelong learning. Learning is no longer 
acquired individually, but it rather occurs through interac-
tion in a digital and connected society. In the networked 
society there is an increasing demand for e-skills. Three 
major types of e-skills are identified: ICT practitioner 
skills, ICT user skills and ICT business skills. E-skills and 
e-literacy have to coexist with soft skills that can be culti-
vated in social, collaborative and virtual contexts. With 
the collaborative web and the immersive 3D virtual 
worlds, students acquire new learning profiles and get 
more prepared for lifelong learning. Those who are not so 
familiar with computer need to adapt to this profile.  

Ref. [28] focus upon how virtual worlds can be used in 
the context of education and training. Aiming to evaluate 
the efficacy of using Second Life (SL), a social virtual 
world, as a platform for supporting lifelong learners, the 
authors tested the efficacy of the four dimensional frame-
work (learner, pedagogic models, representation and con-
text). The possibilities of using a virtual world for support-

ing lifelong learners in their career decisions and educa-
tional choices are explored in this study that was designed 
with two defined groups. The technical issues experienced 
by users on the day of the testing have led to the develop-
ment of OpenSim by open source developers which al-
lowed the application to be hosted behind the institutional 
firewalls. Although findings did not prove that SL could 
help learners with career decisions and educational choic-
es, they indicated the power of the tool for supporting 
distributed learning communities based upon shared inter-
ests. 

B. From e-learning to m-learning 
Ref. [22] proposed an e-book interface that enables 

learners raise questions in a learning context. Their ques-
tion is then issued in a discussion forum and a mentor is 
selected who should answer the question after having 
inspected the profile of the questioner and rated the diffi-
culty of the question by a rating system. Learners can also 
use mobile phones to access the mobile discussion forum 
using voice/text without any constraints of time and place. 
According to the results of this study, most learners de-
spite the usability problems benefited to a great degree 
from collaborative mentor support, which facilitated self-
directed learning and knowledge sharing for lifelong 
learning. 

Education no longer being the exclusive privilege of the 
elite has become accessible to anyone. Distance learning 
and virtual classes have been added to classroom learning. 
Ref. [29] suggested that the use of technology can provide 
a flexible learning framework which is preferred by adult 
learners. The latter are equipped with devices that enable 
them to learn anywhere and everywhere providing educa-
tionalists with new opportunities. It is realized that formal 
content could also be learnt in informal surroundings, 
since most of the learning takes place out of the class-
room. According to the authors’ study defining a theory 
for mobile learning is crucial for the successful design of a 
mobile framework for lifelong learning. 

Ref. [30] re-defined mobile learning in the conceptual 
framework of ubiquitous knowledge construction. From e-
learning to m-learning, the authors proposed an alternative 
definition of mobile learning that gives emphasis on 
“widespread”, “just-in-time” and “when-needed” compu-
ting power for learners. In the m-learning infrastructure, 
mobile learners use ubiquitous computing technologies 
which are included in the aspects of mobile hardware, 
mobile software and mobile interface. Investigating peda-
gogies for mobile learning, their study interrelates mobile 
learning, constructivism and lifelong learning. Taking 
constructivism as the theoretical basis for attempts to 
solve the challenges of LLL, the width of ubiquity is ex-
panded across the person’s lifespan. 

The Commonwealth for Learning (COL) has developed 
a framework for Lifelong Learning (L3) for Farmers as-
suming that open and distance learning (ODL) and ICT 
can facilitate self-directed learning among the marginal-
ized sections of the rural communities. Ref. [31] studied 
the role of mobile phones as a learning tool for rural 
women in Southern India. This project undertaken with a 
non-governmental organization called “Vidiyal” was 
based on the premise that if the women developed busi-
ness proposals to obtain credit to start up small enterpris-
es, not only they would be able to repay the credit but also 
the banking sector would be encouraged to support L3 as 
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a business strategy. In this study mobile phones were 
introduced as both learning tools and as tools for business. 
The control over technology, with elements of appropria-
tion, objectification, incorporation and conversion, in the 
context of social capital, demonstrated that the transition 
from dependency on external authority for knowledge to 
creating knowledge is possible in non-formal learning 
settings. As for the gender, by the use of technology, life-
long learning can be promoted to women both in develop-
ing and developed countries.  

V. CONCLUSION 
In our review analysis, we tried to present ICT devel-

opments in the field of lifelong learning, covering all 
settings of learning. In the formal and non-formal context, 
universities should take account for their crucial role in 
connecting theory and practice. Students should develop, 
with teachers-mentors’ help, their competence regarding 
lifelong learning skills. Vocational training should be 
associated with enterprise needs, with the aid of ICT, in 
order to help individuals maintain their employability. It is 
also shown that informal learning is highly estimated by 
academics providing opportunities for interaction with 
other academics. Family learning and public libraries with 
the help of ICT can help free learning from institutional 
barriers and attract informal learners. Lastly, senior citi-
zens should be included in lifelong learning programs in 
order to take advantage of computer developments and 
support their social inclusion. 

At the same time, we tried to collect all the technology 
associated with lifelong learning during the decade of our 
research. Collaboration has emerged as an essential ele-
ment of knowledge sharing and self-directed learning in 
communities of e-learning practice [32]. E-learning can 
help overcome educational barriers and provides new 
opportunities for developing countries. Web 2.0 and 3.0 
virtual tools facilitate social and professional interaction 
among lifelong learners. These tools can be accessible to 
learners whenever and wherever they need them and thus 
mobile learning meets the challenges of ubiquitous 
knowledge construction in today’s lifelong learning 
framework. ICT has become enabler of learning anytime 
and anywhere. It remains to be seen to what extent this 
technology-based lifelong learning will be successfully 
promoted by policy makers to all individuals in society 
[33]. 
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