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Knowledge, educati on and learning are strongly linked with society and its 
evoluti on. One cannot teach or learn nowadays the same way as a cen-
tury ago. More parti cularly, the quick and deep changes brought by ICT 
(Informati on and Communicati on Technologies) have a strong infl uence 
on knowledge, teaching, learning. But pupils themselves are changing and 
evolving decade aft er decade. And educati on must permanently adapt to 
the new generati ons of pupils. In terms of informati on, communicati on, 
computers, and technology, youngsters have new abiliti es, new approach-
es, new concepts. Certainly educati on has to take this into account, parti c-
ularly at a ti me when pupils seem to be more competent than teachers in 
technological abiliti es! But the new generati on of today and tomorrow can-
not be described only through technology. We have to take into account 
other parameters.

Let us remember that there were many evoluti ons in the past generati ons. 
Just aft er the World Wars, the ‘baby-boom’ generati on was the genera-
ti on of fun, consumpti on, and social achievement, in the context of recon-
structi on and economical development. Everyone was intended to fi nd a 
place in society. Of course, all expectati ons and hopes were not met! Then 
came what some people call the ‘generati on X’ (1960–1989), which lived 
between the decline of the colonial Empires and the Fall of the Berlin Wall. 
This generati on was confronted to the economical crisis and the increase 
in unemployment. Deep moral transformati ons occurred. It is also a gen-
erati on for which individualism was developing. The balance between 
professional life and private life became more and more important. And 
of course it was the generati on of the technological revoluti on (the ‘TV 
generati on’).

The generati on of today is oft en called the ‘generati on Y’. It is the genera-
ti on of digital nati ves. Digital acti vity is like a mother tongue for them. We 
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consider it mostly as the generati on of the technological accelerati on, of 
the Internet and its networks. But we must have in mind that this gen-
erati on has many other features, which are important. It is the genera-
ti on of massive unemployment, the generati on marked by globalizati on. 
The moral transformati ons of the sixti es are now accepted and integrated 
by the majority. The ‘generati on Y’ did not know the World without AIDS. 
The issues of ecological awareness, of the future of the planet are among 
strong concerns for them. It is also the generati on of growing indepen-
dence and a certain future insecurity. And the ephemeral has become the 
major concept. The ‘generati on Y’ has now reached the adult age, and they 
start being employed. This brings huge changes in companies: a new rela-
ti onship to hierarchy, to ti me constraints, to processes, to control; a new 
vision of task sharing; distance working; multi tasking, etc. And this genera-
ti on has a strong need to give a meaning to what they do.

In terms of technology, the ‘generati on Y’ has a lot of new and impressive 
competences. Plenty of them have a kind of intuiti ve mastery of informat-
ics and computers, of electronic devices, of mobile equipment. They don’t 
need to read the user manual, and they don’t ask for lessons how to use a 
computer (only teachers ask for such courses!). The way they play video-
games and electronic games from their early childhood, the way they write 
‘sms’ involve specifi c abiliti es. This generati on is the generati on of ‘Web 
2.0’: interacti vity, community, communicati on, collaborati on. This gives 
them a new vision of ti me and space: I can communicate with any person, 
at any ti me, in any place, I can access lots of informati on. Permanent acces-
sibility to people is now considered as normal. Immediacy and mobility are 
two keywords of this generati on. They are used to a multi plicity of commu-
nicati on modes, they are permanently connected, even over-connected, 
in a kind of digital hyperacti vity. Multi tasking makes it diffi  cult for them to 
concentrate on one acti vity for a long ti me.

Digital nati ves are facing three major challenges: new knowledge, net-
works, collecti ve intelligence.

New knowledge

No longer traditi onal and well-established knowledge is enough to under-
stand the world and to address the major problems of our societi es. Basic 
knowledge of the ‘generati on Y’ cannot be reduced to ‘read, write, count’, 
knowledge cannot be reduced to the additi on of traditi onal school subjects. 
There is a tremendous accumulati on of knowledge, and knowledge is get-
ti ng more complex. For instance, a French philosopher, Edgar Morin, in his 
book Seven Complex Lessons in Educati on for the Future proposed seven new 
forms of knowledge to be taught in order to meet the needs of our century:

1.  Detecti ng error and illusion: teach the weaknesses of knowledge – what 
is human knowledge?
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2.  The principles of perti nent knowledge: consider the objects of knowl-
edge in their context, in their complexity, in their whole.

3.  Teaching the human conditi on: the unity and the complexity of human 
nature.

4.  Earth identi ty: teach the history of the planetary era, teach the solidarity 
between all parts of the world.

5.  Confronti ng uncertainti es: teach the uncertainti es in physics, biology, 
history, etc.

6.   Understanding each other: teach mutual understanding between human 
beings; and teach what misunderstanding is.

7.  Ethics for the human genre: teach the ethics of humanity preparing citi -
zens of the world.

In additi on to this more transverse and complex approach of knowledge, 
the new generati on has to face the fact that school knowledge is no lon-
ger the only one, that school is not the only place to access knowledge. 
Social knowledge as informal knowledge is more and more important. And 
knowledge is linked with competences. Jacques Delors in his Learning: the 
Treasure Within proposed four ‘pillars’ for educati on:

• Learning to know

• Learning to do

• Learning to live together

• Learning to be

One oft en speaks about the ‘Informati on society’ or the ‘digital society’. 
Actually, UNESCO proposes to speak about ‘knowledge societi es’, in order 
to take into account the human dimension of the new trends and context. 
And in a knowledge society, knowledge has become an economical good 
that one can buy, sell, store, exchange, etc. For digital nati ves, knowledge 
is not exactly what it was for the previous generati ons!

Networks

We were traditi onally used to hierarchical and pyramidal structures in our 
organizati ons and in our way of behaving. Societi es, companies, and insti tu-
ti ons have hierarchical organizati onal charts; informati on can be traditi on-
ally found through catalogues, directories, tables of content, alphabeti cal 
lists, etc. In such organizati ons, there is usually only one way to access a 
person or to access informati on. But ICT, and parti cularly the Internet, bring 
a totally diff erent organizati on, which leads to new ways of processing and 
thinking. Networks are everywhere! A network can be defi ned as a set of 
points (pieces of informati on, persons, web pages, etc.) linked by edges or 
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segments (direct access, ‘click’ of the mouse, connecti on, etc.). In a net-
work, we fi nd totally diff erent hierarchies. One can access a point through 
diff erent ways, one can access directly people one could access before only 
according to the traditi onal hierarchy; one can permanently enrich the 
network by new points and new connecti ons. ‘Network thinking’ is now 
common, and this is a new challenge for digital nati ves. Networks are con-
stantly enriching (for instance, moving from the ‘Web 1.0’ to the ‘Web 2.0’, 
and so on). Thinking in terms of networks changes profoundly the vision 
of the world, the vision of human relati onships. Almost everyone is now a 
member of many networks. ‘Cloud computi ng’, one of the recent develop-
ments in informati cs, has clearly been made possible by networks.

Collective intelligence

We were mainly thinking in terms of individual competences, individual 
intelligence, individual memory, individual achievement, etc. Networking 
and collaborati on by the means of ICT now make new ways of co-operati ng 
possible and develop new concepts at a collecti ve level. Collecti ve intelli-
gence is the major one. Collecti ve intelligence is not only gathering of indi-
vidual intelligences in a group. It involves a kind of ‘added value’, a form of 
intelligence which cannot be reached at the individual level. Just as a sim-
ple example, think of what ants can do. Individually, they seem to be very 
limited animals. But collecti vely, they become able to achieve very complex 
and diffi  cult tasks, such as regulati ng the temperature of their anthill, fi nd-
ing the shortest way from one point to a distant one, carrying heavy loads, 
etc. And they don’t do it according to a hierarchical organizati on. Each of 
them, through pheromone exchanges with the environment, enters a kind 
of communicati on which makes such complex acti viti es possible. One can 
imagine that networking may enable human beings to such collecti ve abili-
ti es, going much further than the traditi onal task sharing. The networked 
society needs and reinforces the collecti ve intelligence. The ‘generati on Y’, 
the digital nati ves, are invited to take part in this collecti ve intelligence. 
ICT make it possible to move towards a global network of collecti ve intel-
ligence. This is a great challenge!

Under such challenges, learning in the digital society takes new forms 
and opens new ways. Learning in the global network of collecti ve intel-
ligence is not learning traditi onal knowledge by the means of traditi onal 
pedagogy. Since knowledge is not any longer only in schools, in textbooks, 
in the teacher’s hands, digital nati ves – the ‘generati on Y’ – will have to 
acquire both academic and social knowledge, and to be able to manage 
the complementarity of such knowledge. They will have to acquire not 
only knowledge, but also skills, abiliti es, competences, mixing the acqui-
siti on of formal and non-formal skills. They will have to learn all their life 
long, since knowledge is evolving so rapidly that no one can acquire for 
the rest of his/her life all necessary knowledge and competences. Lifelong 
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learning requires a basic competence: to be able to learn! One of the main 
challenges at school is to learn how to learn. Learning occurs not only in 
schools, sitti  ng in a classroom with a teacher. Many new forms of learn-
ing are now off ered: distance learning, e-Learning, blended learning, etc. 
Being able to learn at a distance, being able to learn through e-Learning 
is not so obvious, even if one can think that digital nati ves will be more 
ready for such learning. It is also a task for schools to prepare pupils for 
e-Learning. Some years ago, distance educati on was mainly intended for 
those who cannot att end a school for diff erent reasons. But now, distance 
learning is necessary for all. Everyone has to be able to work at a distance, 
to learn at a distance.

Technology is now available for new forms of learning. But a huge eff ort 
must be made concerning pedagogy. The gap between technology and 
pedagogy is increasing. The tendency of school systems is just to add 
new technologies to traditi onal pedagogy, to adapt traditi onal courses to 
some new technological tools, avoiding renewal of the pedagogy, avoiding 
integrati on of ICT into educati on (Interacti ve electronic blackboards – or 
whiteboards – are an interesti ng example: they put new technologies in 
the classroom without disturbing the traditi onal pedagogy, the traditi onal 
relati onship between the teacher and the pupils). Research and innova-
ti on must address and ask pedagogy: how can ICT help enriching pedago-
gy, changing pedagogy; how can pedagogy really take all the benefi ts from 
new technologies.

Learning in a digital society brings new challenges to schools, and since 
pupils will now be digital nati ves, schools must address these challeng-
es. But schools are not really prepared, not really ready for digital edu-
cati on! Generally speaking, schools are not connected to networks. The 
Internet is mostly out of schools, not inside! Nowadays, digital nati ves use 
computers, ICT, the Internet mostly out of school. Moreover, there is no 
evidence that one learns bett er through ICT. Of course, we all know lots 
of excellent examples of successes in teaching with computers, with ICT, 
we all know successful experiments. We know that innovati ve situati ons, 
innovati ve resources, and innovati ve tools give good results and develop 
the pupils’ moti vati on. But fundamentally, can we prove that pupils are 
studying bett er, that ICT are really improving learning? The ‘pedagogical 
model’ of schools does not fi t with ICT: the traditi onal school pedagogy 
is mainly based on transmissive learning, on non-constructi vist methods, 
on individual learning, individual intelligence. In opposite, ICT off er the 
opportunity of constructi vist approaches, collaborati ve work, collecti ve 
intelligence, and collecti ve achievement. Schools neglect the real practi ces 
of digital youngsters. Do we know exactly what they are doing, someti mes 
several hours per day, with their computers? Which competences, which 
abiliti es are they practi cing? Which knowledge and which competences do 
they access daily through their computers? How schools can take this into 
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account? How can schools integrate the actual practi ce and new compe-
tences of digital nati ves? This is one more challenge for schools in the digi-
tal age!

Schools must adapt pedagogy to the new pupils and to the new digital tools 
and resources, new knowledge, new context of networks and of collecti ve 
intelligence. Schools have to transform their pedagogy, to enrich pedagogy 
according to the new knowledge, to the networked society, to the collab-
orati ve and collecti ve needs of pupils. New technologies are not only to be 
integrated in the school: they give the opportunity for a real enrichment 
of pedagogy. Schools have to admit and acknowledge that they are not 
the only learning place. They have to integrate the new forms of knowl-
edge, the complexity of knowledge, and the new forms of competences. 
They have to integrate the collecti ve dimension. They have to integrate 
the world of networks. For instance, when we see how quickly and widely 
social networks (Facebook, Twitt er, etc.) are developing, we must seriously 
ask the questi on whether schools should take this into account, integrate 
such social networks, experiment how one can learn through social net-
works. And schools have to mix presence and distance, to manage ti me and 
space for learning, to prepare pupils for lifelong e-Learning.

Schools can no longer be simply the place where learned and skillful teach-
ers deliver their knowledge to pupils. Schools have to refocus on their 
fundamental missions and core values: school is the main operator of 
the public service of educati on, and therefore has to carry on and put in 
acti on the values of a public service. The school is the place for equity in 
access to knowledge, the place for access to knowledge for all, the place 
for equal chances for all pupils. Even if the school is no longer the main 
place for knowledge acquisiti on, the school is the place for the mediati za-
ti on of knowledge. And knowledge acquired by diff erent means needs to 
be stabilized, made coherent with a wider set of knowledge, needs to be 
insti tuti onalized; this is the role of schools. The school is also the place for 
the socializati on of children, the place to prepare the integrati on of each 
pupil in society, the place to develop citi zenship. In a networked society, 
the school should be the central place for networking. This implies that 
schools themselves are networked and parti cipate in the global networks. 
The school should become more collecti ve: developing collecti ve behavior, 
collecti ve abiliti es, collecti ve work, and collecti ve intelligence. The school 
can be the place for the constructi on of a collecti ve intelligence, in which 
each pupil is involved. And the school is the main entry point to lifelong 
learning: it has to prepare pupils for learning all their life long, to be able 
to learn.

Teachers are main actors of schools. They are not only knowledge transmit-
ters, but also actors of changes in schools. Teachers have new roles, teach-
ing is becoming a new profession! Digital nati ve pupils will change schools! 
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Digital nati ves bring new challenges for teachers. Let us quote eight of 
those new challenges for teachers:

1.  Teachers have to take into account the digital nati ve generati on. They 
have to understand the new characteristi cs of the ‘generati on Y’, to be 
aware of their new abiliti es, and to respect their new relati onship to 
knowledge.

2.  Teachers have to take into account the new forms of knowledge and 
competences, and the missions of schools. They must be aware that 
knowledge is not only a list of items in a curriculum: it has complex and 
transverse components. They must have the knowledge to address the 
main questi ons of the next century. They must be aware of the core mis-
sions of schools in the society and of the values school has to transmit.

3.  Teachers must work in networks, take part in networks, consider that 
their role is to develop human networks for learning. Being part of a net-
work, being able to behave in a network, to take benefi t from network-
ing demand teachers themselves experience such networked acti viti es.

4.  Teachers must work in the framework of collecti ve intelligence and pre-
pare pupils for collecti ve intelligence. This means that teachers them-
selves must act collecti vely, take part in collecti ve missions, experience 
collecti ve learning, collecti ve intelligence, develop collaborati ve acti vi-
ti es. Schools now need ‘collecti vely intelligent teachers’.

5.  Teachers have to be ‘e-teachers’. This means not only to be able to use 
digital technologies, tools and resources, but also to change the peda-
gogy, to integrate ICT as technologies and, more important, as tools for 
pedagogical enrichment.

6.  Teachers have to be ‘blended teachers’, mixing digital acti viti es and non-
digital ones, mixing presence and distance, dealing with ti me and space 
and all the possibiliti es off ered by ICT in the management of ti me and 
space (distance and presence, synchronic and non-synchronic).

7.  Teachers have to be ‘LLL-teachers’. This means that they have to prepare 
their pupils for lifelong learning, mainly by making them learning how 
to learn, making them able to learn all their life long. This implies that 
teachers themselves are involved in lifelong learning. Teachers have to 
be lifelong learners.

8.  Teachers have to be actors of the changing school in a learning society. 
They cannot just wait for the reforms elaborated by policy makers! They 
must contribute to decision making, they must be aware of their politi -
cal role in the educati onal policy.

ICT in educati on are not only new tools bringing evoluti on and changes. 
They raise new fundamental paradigms, new fundamental concepts, which 
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change profoundly our societi es, which change knowledge and access to 
knowledge. The digital nati ves will bring this new context, whatever the 
schools do or not. This is a new challenge for schools and for teachers. 
Digital nati ves are not only new pupils, a kind of new step in the human-
kind, they are the main actors of the new digital society, the new citi zens 
of the knowledge society.
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and Programmes Including ICT

Alexander Khoroshilov
UNESCO IITE

a.khoroshilov@unesco.org

Nowadays the mankind is living in the conditi ons of transiti on to the 
Knowledge Society in which namely the knowledge will play the crucial role 
as a main resource of sustainable development. So, most of the current eco-
nomic and social forces of the human society are mobilized around knowl-
edge intensive fi elds, including educati on in which, despite the ubiquitous 
ICT intrusion, the human factor priority becomes the main feature, as only 
a human being is the principal carrier, generator and user of knowledge.

The dynamics of the Knowledge Society development depends on many fac-
tors, but one of the criti cal ones is the level of teachers competencies and 
their professionalism, because Teacher (to a very wide extent) is the main 
provider of general literacy and culture, as well as of knowledge and skills 
related to the key competencies of the Knowledge Society. So, one of the 
UNESCO major goals is to provide the global leadership on teachers, their 
status, professional training, management and administrati on and key pol-
icy issues. UNESCO teacher development policies and programmes includ-
ing ICT applicati ons are implemented in the framework of UNESCO global 
leadership on teachers through the initi ati ves on the following issues:

• Training and Management;

• Policies and Quality Assurance;

• Status and Working Conditi ons;

• Gender;

• HIV and AIDS;

• Advocacy;

• ICT.
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