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On 21st June 2007, the Finnish Government 
issued a Resolution on the Objectives of the 
National Information Society Policy for 2007–
2011. One of the objectives was to carry out 
a pilot project on educational use of informa-
tion and communications technology (ICT) 
and to use it as a basis to estimate the op-
portunities to increase the use of computers 
and information networks in teaching.

The Ubiquitous Information Society Advisory 
Board deemed it best to focus the project 
so as to cover utilisation of information and 
communications technology in education and 
in development of education in broad terms. 
On 25th April 2008, the Ministry of Trans-
port and Communications set up an Advisory 
Board to support the project. In the autumn 
of 2008, 20 schools were selected to par-
ticipate in the project from different parts of 
Finland. Based on the results of the project, 
the Advisory Board was assigned the task of 
assessing and presenting proposals and fur-
ther actions concerning how to develop the 
learning environments of Finnish educational 
institutions to meet the needs of an informa-
tion society more effectively.

This National Plan for Educational Use of In-
formation and Communications Technology 
lays out the strategic policies and actions for-
mulated as a result of the project’s activities. 

The actions focus on the following topics:

•	 national	objectives	and	systemic	change
•	 learner’s	future	skills
•	 pedagogical	models	and	practices
•	 e-learning	materials	and	applications
•	 school	infrastructure	and	support	services
•	 teacher	identity,	teacher	training	and	 
 pedagogical expertise
•	 operational	culture	and	leadership	at		 	
 school
•	 business	and	network	co-operation.	

Composition of the Advisory 
Board

Mr. Timo Lankinen, Director General of the 
Finnish National Board of Education, was  
appointed to chair the Advisory Board. The 
following individual members were appointed: 
Mr. Elias Aarnio, Specialist, Technology Cen-
tre Innopark; Ms. Eppie Eloranta, Managing 
Director, TIEKE (Finnish Information Society 
Development Centre); Professor Päivi Häk-
kinen, University of Jyväskylä; Mr. Ari Ketola, 
CEO, Context Learning Oy; Mr. Ari Koskinen, 
Director, Hewlett Packard Oy; Mr. Jyrki Ko-
skinen, University Relations Manager, Oy IBM 
Ab; Mr. Tapio Kujala, Head of Learning and 
Science Department, Finnish Broadcasting 
Company YLE; Ms. Hannele Mattila, Pub-

lishing Director, Sanoma-WSOY; Professor 
Kirsti Lonka, University of Helsinki; Ms. Merja 
Lehtonen, Counsellor of Education, Ministry  
of Education and Culture; Ms. Marianna 
Nieminen, Partners in Learning Manager,  
Microsoft Oy; Mr. Aulis Pitkälä, Director of 
Education and Culture, City of Espoo; Mr. Eric 
Rousselle, CEO, Discendum Oy; Mr. Pekka 
Ollikainen, Senior Adviser, TEKES (Finnish 
Funding Agency for Technology and Innova-
tion); Mr. Aimo Maanavilja, Research Fellow, 
Elisa Corporation; Ms. Riitta Sarras, Special 
Advisor, OAJ (Trade Union of Education in 
Finland); Mr. Kurt Torsell, Senior Adviser,  
Association of Finnish Local and Regional  
Authorities; Mr. Arto Tuominen, CEO, Täsmä-
televisio Oy; and Ms. Riitta Vänskä, Senior 
Manager, Nokia Corporation.

Professor Marja Kankaanranta from the  
University of Jyväskylä was appointed a 
permanent expert member and Ms. Sanna 
Vahtivuori-Hänninen, Project Manager for 
the University of Helsinki, was appointed a 
specialist. Ms. Aleksandra Partanen, Sen-
ior Specialist at the Ministry of Transport and 
Communications, and Ms. Kaisa Vähähyyp-
pä, Counsellor of Education for the Finnish 
National Board of Education, were appointed 
specialist secretaries.

The Advisory Board submitted its interim 
report on 29th January 2010. As per its com-
mission, the Advisory Board is hereby sub-
mitting	its	final	report	to	the	Ubiquitous	Infor-
mation Society Advisory Board.

To the Ubiquitous Information  
Society Advisory Board

Helsinki, 1st December 2010

Suvi Lindén
Minister of Communications

Timo Lankinen
Director General,
Chair of the Advisory Board
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Preface in line with the requirements of a changing 
society.

At schools today, ICT is an untapped oppor-
tunity – an opportunity to consolidate learn-
ing motivation and meaningful learning, or 
learning by understanding, at school and in 
learning contexts outside school. All compre-
hensive school pupils were born in the digi-
tal age. Work, learning and ways of learning 
change as society changes. ICT and multime-
dia-based ways of functioning, communicat-
ing and working form part of children’s and 
young	people’s	lives.	A	significant	proportion	
of learning takes place in informal activities 
outside school.

ICT offers opportunities for learning that dif-
fer radically from books or still images. ICT 
represents	the	most	significant	change	in	the	
prerequisites for learning since books. Learn-
ing, and meaningful learning in particular, 
requires learners to take an active role – not 
passive reception. Schools should create 
experiences through learning and provide 
teaching and learning opportunities that  
support the latest conceptions of learning.

This document outlines the actions that need 
to be carried out in order for all pupils in  
basic education to have equal opportunities  
to study using up-to-date methods and tools. 
Educational equality requires equitable pre-
requisites for learning across the nation and 
attending to the needs of all learners. ICT 
offers opportunities to pay better attention 
to pupils as individuals in terms of learning 
styles, needs and other individual differences: 
acknowledgement of individuality is a prereq-
uisite for educational equality.

Development of schools and learning calls for 
understanding of the new conception of learn-
ing and active citizenship. Information is more 
readily available – information is diverse, uncer-
tain,	conflicting.	It	is	created	in	networks,	jointly	
modified	and	in	a	state	of	flux.	Information	is	
seen as being the more valuable, the better it 
works as a tool for participating in society and 
as a foundation for building well-being and 
competitiveness within society. This highlights 
the	significance	of	know-how	and	information	
acquisition and management skills.

Change challenges the way in which informa-
tion is processed at school. Currently, school 
education is still too focused on contents and 
knowledge based on command of facts, split 
into different branches. Education does not 
give enough room for solving authentic prob-
lems, multidisciplinary analysis, skills and the 
processes of doing things.

Not enough emphasis is placed on develop-
ment of skills, especially the extensive skills 
required in society. Reform of education 
requires a vision of future education and of 
those branches of knowledge that build a 
foundation for a world-view and thinking. This 
makes it possible to include more diverse 
skills in education. In terms of the curriculum, 
it is necessary to consider how much room 
is given to isolated facts vis-à-vis skills, pro-
cesses and actions.

What kind of a school are  
we pursuing? 

A well-educated individual needs to be able 
to make decisions on the basis of informed 
discretion	and	ethical	reflection.	The	future	
will highlight competence spanning across 
traditional branches of knowledge that is 
required in society, as well as the ability to 
make use of information and knowledge. The 
role of schools is to support development of 
a learner’s identity and consolidate learning 
– citizenship skills function as tools that sup-
port in-depth, meaningful and creative use of 
what has been learnt. Education must be able 
to meet the need to strengthen these tools 
more effectively.

School operations emphasise the skills re-
quired of citizens: thinking skills, work and in-
teraction skills, manual and expression skills, 
participation	and	influencing	skills,	as	well	
as self-knowledge and responsibility skills. 
These skills need to be developed gradually 
during school years and their development 
requires all subjects and various schoolwork 
situations. Subject studies cannot be isolated 
from each other. These skills describe com-
petence spanning across traditional branches 
of knowledge that is required in society. For 
individuals, they are tools that support in-
depth, meaningful and creative use of what 
they have learnt and that people need in their 
studies, working lives, as citizens and in other 
areas of life.

In a changing operating environment, this 
objective requires integration of the subject 
matter addressed at school and concentra-
tion on the essentials. This leaves room for 

The shift in the conception of knowledge  
influences	learning.	When	knowledge	is	seen	
as being changing and dynamic, information  
acquisition, thinking and learning skills be-
come important. As the amount of informa-
tion increases and becomes more easily 
available thanks to development of informa-
tion networks, people need skills in selecting, 
structuring, analysing, synthesising and criti-
cally assessing information. This conception 
of knowledge highlights competence span-
ning across traditional branches of knowl-
edge that is required in society, as well as the 
ability to make use of information and knowl-
edge.

The key issue on the educational agenda is 
how to safeguard high-quality and encourag-
ing basic education nationwide for all pupils 
in the future. We need forward-looking invest-
ment in basic education and in development 
of it. We need an inspiring and challenging 
agenda that sets ambitious objectives for 
basic education that encourage learning and 
competence. Change creates the need to 
reinforce national steering of basic education 
as a whole. We need a strong programme 
aiming to consolidate competence among 
teaching staff and principals. At their best, 
reforms connect research-based educational 
innovations and development of education, 
so as to allow education to create new types 
of abilities to use information and knowledge 
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more in-depth practice in these skills. Subject 
modules that are also assigned joint objec-
tives integrate education. Focus on the es-
sentials means a challenge for curriculum 
design and better structuring of the subject 
matter included in the curriculum.

The premise is to give due consideration to 
pupils’ age and abilities, differences in indi-
vidual growth and development, and their 
different needs. The starting point for educa-
tion	is	to	identify	any	possible	difficulties	at	
the earliest possible stage and to support all 
pupils in a socially empowering way. Schools 
are expected to motivate and support pupils 
more clearly, so as to provide them with  
opportunities to reach as high as possible  
as individuals and make the most of their  
potential.

School operations should place emphasis on 
collaboration, individual support for learning, 
creative working methods and internationality.

•	 Schools	need	to	have	up-to-date	ICT	
equipment suitable for educational use,  
in order to allow utilisation of the wide 
range of innovative e-learning materials  
and various opportunities provided by 
technology in teaching and learning.

•	 When	teachers	team	up	with	pupils,	this	
creates new operating methods that  
support learning.

•	 Individual	learning	pathways	are	created	
for pupils to accommodate their different 
learning styles. Pupils’ individual needs are 
taken	into	account,	learning	difficulties	are	
identified	at	the	earliest	possible	stage	and	
all pupils receive support in developing to 
their full stature as individuals.

•	 Administrative	information	systems	work	
seamlessly with systems used in other  
administrative branches and nationally.

•	 There	is	close	co-operation	between	home	
and school and opportunities provided by 
ICT are utilised effectively in communication.

ICT support in learning

In terms of learning and learning environ-
ments, any technology geared towards sup-
porting meaningful learning and pupils’ moti-
vation should promote:

•	 interaction
•	 diverse	forms	of	narration	and	expression
•	 adjustment	of	teaching	and	learning	to	 

individual learning styles
•	 provision	of	feedback
•	 metacognitive	and	meaningful	learning
•	 co-operation	and	development	of	 

collaboration.

The prerequisite of preserving Finnish com-
petitiveness and well-being is for Finnish 
basic education to produce the best learning 
in the world. In order to promote and support 
the best learning, we need to develop, intro-
duce and apply state-of-the-art technologies 
as part of everyday teaching and learning. We 
need considerable investment in ICT in basic 
education and its use in teaching and learning.

The role of technology is:

•	 to	improve	pupils’	learning	and	 
assessment of learning

•	 to	accelerate	introduction	and	 
dissemination of new practices

•	 to	produce	information	for	continuous	 
improvement and reform

•	 to	boost	the	productivity	of	education	 
and its administration.

Learning and assessment

Information and communications technology 
allows education to become positive, moti-
vating, encouraging and to support under-
standing – so as to create learning experi-
ences. Technology makes it possible to sup-
port different learning styles at school and in 

learning environments away from school.  
The learning process is geared towards con-
solidating citizenship skills and the ability to 
use information and knowledge, in particular 
– the tools that support in-depth, meaningful 
and creative use of what has been learnt.

Pupil assessment and its criteria steer teach-
ing and learning. Developing pupil assess-
ment so as to support learning is key – it is 
possible to shift from assessment of individ-
ual educational contents to assessing more 
extensive modules and, in particular, citizen-
ship skills. Technology brings new opportuni-
ties to assessment that support creativity and 
co-operation. It is possible to support, de-
velop and assess the learning process more 
effectively from the perspective of developing 
pupils, pupil groups and the school.
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New methods of teaching

Incorporating ICT as part of teaching and 
learning requires introduction of new peda-
gogical methods. Research into learning from 
the perspectives of different disciplines plays 
a key role in promoting informed develop-
ment of education and solutions based on 
this. Pupil-centred working methods com-
bined with the change in the teacher’s role 
will create the foundation for new ways of 
learning. Children’s and young people’s ways 
of learning will change and be based on  
co-operation between several media – video 
narration may be a considerably more natural 
way of learning than reading a text. Con-
tinuous learning will be made possible for 
teachers by means of an extensive profes-
sional development programme. Through this 
training, new innovative methods need to be 
introduced for student teachers to use in their 
initial training.

Teachers’ personal development opportuni-
ties will increase, as will their obligations to 
make use of their competence along with the 
challenges of a new age. Teachers’ innova-
tions and development work will be dissemi-
nated and they will be provided with opportu-
nities for sharing these.

IT equipment and user  
support as vital prerequisites

The prerequisite for everything is for schools 
to	have	a	sufficient	standard	of	IT	equipment	

and IT support. This is the one absolute pre-
requisite. The investment is vital for educa-
tional equality and future needs. Everyone in 
the school community needs hardware and 
software suitable for their own work. Each 
teacher needs access to a personal comput-
er. An adequate number of age-appropriate 
equipment must be made available to pupils. 
Classrooms need to be kitted out with inter-
active presentation equipment and fast data 
communications.

When purchasing ICT products, education  
places special requirements in terms of 
equipment and, in particular, the necessary 
user support. Technical and pedagogical sup-
port is necessary and it is needed urgently 
due to timetables. ICT consolidates pupils’ 
co-operation and expands learning environ-
ments to cover external settings, such as 
businesses, museums and libraries.

Change in the school’s  
operational culture

Working methods have changed in the world 
of work. Forms of and skills in working will 
also have to be renewed at schools. The  
opportunities provided by social media offer 
new tools for leadership and co-operation 
between	teachers	and	for	home/school	co-
operation. Development of distance learning 
methods will improve access to and supply 
of education in different parts of the country. 
Collaboration and working together need to 
be part of everyday schoolwork.

Opportunities for use of technology catering 
for the general public and educational admin-
istration will be expanded so as to provide 
strong support for information production 
and informed leadership and development of 
education. Education and its administration 
will become open. Information technology will 
be used to increase awareness of learning, 
teaching processes and the prerequisites of 
education among the general public, deci-
sion-makers and educational administrators.

E-learning materials

Learning	materials	have	a	significant	effect	in	
terms of steering education. We need more 
e-learning materials that support learning and 
new requirements and make genuine use of 
web-based opportunities. Simulations, struc-
tures supporting visual and multisensory  
approaches and various forms of show and 
tell will motivate and encourage pupils and  
allow teachers more time to concentrate on 
relating to and supporting pupils at an in-
dividual level. The proportion of e-learning 
materials will quickly overtake the proportion 
of printed materials in terms of the learning 
materials on offer. In addition to commercial 
materials, all materials produced with public 
funds and suitable for educational use should 
be put to effective use in education.

It is vital to implement the actions proposed 
in order for us to keep teaching and learning 
opportunities up-to-date and of high quality  
standard in the future as well. Finland has 
been at the top of international comparative 
assessments of learning outcomes for almost 
ten years now. The factors that have led to 
this success are not the same ones that will 
keep us at the top for the next ten years. 
School is the single most important factor 
in reforming society. Society changes and 
school needs to change with it. ICT is the sin-
gle	most	significant	change	factor	in	learning.	
It needs to be harnessed in active support of 
teaching and learning – to promote the best 
learning in the world and to provide the keys 
to success for future Finns.

Timo Lankinen, Director General
Chair of the Advisory Board for the ICT in 
Everyday School Life project
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The project’s Interim Report, published in 
January 2010, captured details of obstacles to 
establishing educational use of ICT as follows:

This plan lays out concrete proposals for ac-
tion to develop educational use of information 
and communications technology and learn-
ing environments. The proposals are based 
on experiences from 20 project schools 
and recent research, in particular the results 
produced by the 13 research units involved 
in the Educational Technology in Everyday 
School Life (OPTEK) research project.

In addition, the plan includes a preliminary 
estimate of the types of costs that will be  

This National Plan for Educational Use of  
Information and Communications Technology 
was produced as a result of the ICT in Every-
day School Life project that operated for just 
under three years. The project was assigned 
the tasks of describing operating models 
geared towards establishing the use of ICT 
in education and drawing up a national plan. 
The project was co-ordinated by the Ministry 
of Transport and Communications and it was 
carried out in co-operation with the Ministry 
of Education and Culture, the Finnish National 
Board of Education and representatives of 
business and industry.

accrued if the proposed actions are expand-
ed to cover Finnish basic education as a 
whole. Implementation of the proposals for 
action should be initiated in 2011 and carried 
through	within	a	period	of	five	years.

The purpose of this national plan is to en-
courage and stimulate all those involved in 
school communities to make use of the  
opportunities provided by ICT and media as 
part of education. The common objective 
is to ensure pupils’ future knowledge, skills 
and competences. Finnish schools must not 
lose touch with children’s and young people’s 
everyday lives. ICT and media form a ubiqui-
tous part of society as well as children’s and 
young people’s everyday lives.

The premises for using ICT are: 1) pupils’ 21st 
century skills and development of related 
competences; 2) support for pupils’ growth; 
3) teachers’ needs; and 4) requirements of 
society and the world of work. By means of 
educational use of ICT and media education, 
children and young people will be inspired  
towards meaningful and experiential learning.

Carrying through this change calls for close 
co-operation between ministries, education 
providers, information administration, busi-
nesses, as well as pupils, teachers and prin-
cipals. The role of homes and families must 
not be overlooked either. By working togeth-
er, we can maintain and develop the Finnish 
comprehensive school as a world-class inno-
vation and Finland as a country of high-quali-
ty education. When implementing changes,  
it is necessary to prepare for the costs result-
ing from the actions. Costs should be agreed 
between central government and education 
providers.

1.1 Why is  
change  
necessary?  
Challenges  
and problems

1 Summary  
and key 
conclusions

1
 Varying and inadequate standard of   

 technological infrastructure at  
 different schools

2 Lack of technical and pedagogical   
 support

3 Low usage of pedagogical models   
 and practices geared towards  
 supporting learners’ active involve-  
 ment and collaborative learning

4 Availability, quality and dissemination  
 of e-learning materials

5 Challenges for the school’s  
 operational culture 

6 Development of school management   
 practices and change management 

7 Partnerships between businesses and  
 schools in order to organise services

8 Bringing teacher training up-to-date
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1.2 Policies  
for action
We need a systemic change, where the entire 
education system and schools’ operational 
cultures are reformed to conform to the cur-
rent conception of learning. Changes will be 
carried through making use of existing struc-
tures, such as the National Core Curriculum. 
Implementation and achievement of results 
require ministries to show strong strategic 
leadership. In addition, this calls for seamless 
co-operation between public administration, 
business and industry, education providers 
and schools.

New operating models will make teachers’ 
and pupils’ everyday lives easier and increase 
the	flexibility	of	studies.	These	solutions	re-
quire doing things in new ways and reinforc-
ing tried and tested teaching practices. Re-
form of operating methods may also result in 
savings.

There are plenty of inspiring examples of edu-
cational use of ICT in Finland. The aim is for 
all schools to make diverse use of ICT in edu-
cation and in support of learning. This is how 
every pupil can gain experiences of learning 
environments and new working methods ena-
bled by technology.

Change requires schools to update their in-
frastructure and equipment. The technical 
solutions	selected	must	be	cost-efficient,	of	
high quality and chosen with due considera-
tion for the perspective of sustainability. In 
addition to an effective infrastructure and 
equipment, all schools also need to be pro-
vided with adequate technical and pedagogi-
cal support services.

Change management and consolidation of 
co-operation play a key role in developing a 
school’s operational culture. User-oriented 
training in educational use of ICT will be of-
fered to all teachers. Accessibility of e-learn-
ing materials and solving copyright issues 
will contribute to achieving the objectives. 
Teacher training will be brought up-to-date in 
terms of educational use of ICT. This change 
should	be	carried	through	within	five	years,	in	
order for Finland to become one of the lead-
ing countries in the world in terms of educa-
tional use of ICT as well.

15 Photo: Liisa Takala
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Finland started to develop the information 
society very rapidly in the 1990’s and was at 
the forefront of development in international 
comparisons (e.g. Pelgrum & Anderson 1999; 
Kankaaranta, Puhakka & Linnakylä 2000; 
Kozma 2003; Law et al. 2005). Considerable 
financial	resources	were	allocated	to	devel-
opment of the information society in terms of 
education.

At present, Finland is at around the European 
average and the last of the Nordic countries 
in terms of educational use of information 
and communications technology (e.g. CICERO 
Learning study 2008; OECD Nordic; European 
Schoolnet	2009;	OECD/CERI	2010).	The	 
international SITES 2006 study indicated that 
the use of ICT in education was no longer 
at the level made possible by new operating 
methods (Kankaanranta & Puhakka 2008). 
Pedagogically innovative ways of using ICT 
have declined. In addition, the study revealed 
a certain lack of trust in the role of ICT in pro-
motion of learning.

In recent years, differences between regions, 
schools and stages of schooling have in-
creased in terms of educational use of ICT 
(Ärje et al. 2010). In 2010, Finnish schools are 
no longer on an equal footing: some educa-
tion providers have progressed fast and their 
schools	are	leaders	in	the	field	in	both	peda-
gogical and technical terms, while others 
have fallen behind.

Individual teachers and small teacher groups 
are still integrating ICT into education in re-
sourceful and creative ways (Kankaanranta 
& Norrena 2010). However, effective peda-
gogical practices have failed to spread. The 
deceleration	of	development	has	been	influ-
enced by the absence of a clear-cut national 
action programme. Financial investments in 
infrastructure have not been enough on their 
own.

Finland has good basic capabilities and 
competent teachers. Our education system 
has excelled in international comparisons. In 
addition, inspiring examples of educational 
use of ICT can still be constantly found in dif-
ferent parts of Finland (e.g. Korhonen 2010; 
Kotilainen 2010; Palmgren-Neuvonen et al. 
2010; Tuomi 2010). The task is to broadly dis-
seminate these innovative operating methods 
and solutions throughout the entire country.

The aim is to rebuild Finland as a leading 
country in terms of educational use of ICT 
as well. Our country now has an opportunity 
to show what the inspiring learning environ-
ments and learning culture of the future may 
be like at their best. Future learning is about 
doing things together, while being a teacher 
and managing a school are about educating 
learners to become part of the community 
and kindling their enthusiasm for learning.

2 Background
Skilled pupils  
and inclusive 
schools – ICT  
as an enabler

The guiding values behind the vision are 
equality, collaboration and involvement. 
School is an active part of society and a  
global world. School supports pupils’ growth 
as balanced, skilled and involved individuals. 
It is a place where children and young people 
learn together those skills that they need in 
their own everyday lives, further studies and 
working lives.

Information and communications technology  
is used to support pupils’ growth and promote 
their citizenship skills. It is an aid for learning 
when pupils study together or on their own. 
In order for Finland to retain its position as 
a top country in education, schools need to 
make diverse use of the opportunities pro-
vided by ICT and media.

3 Vision and values
VISION: 

Information and communi-
cations technology as  
a resource for learning 

– the whole world within 
pupils’ reach
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New learning and study envi-
ronments need to enable  
meaningful and collaborative 
learning. At the same time, 
they should develop learning-
to-learn and other skills requi-
red in the 21st century.  
Success requires promoting 
the following aspects: 

1 National objectives and systemic   
 change

2 Pupils’ future skills 

3 Pedagogical models and practices

4 E-learning materials and applications

5 Infrastructure and support services  

6 Teacher identity, teacher training  
 and pedagogical expertise

7 Operational culture and leadership  
 at school

8 Business and network co-operation

4 Strategic 
policies and 
proposals  
for action

19
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4.1 National  
objectives and 
systemic change
National objectives create the foundation for 
educational use of information and communi-
cations technology as part of all schools’ oper-
ations. Systemic change provokes actions that 
promote development of the school system as 
a whole. Effective implementation of change 
calls for a clear vision, strategic intent and 
strategic leadership. Change requires an op-
erational culture where the performance objec-
tives	for	different	areas	are	clearly	defined	and	
resources are allocated to guarantee achieve-
ment of the objectives (e.g. Leviäkangas et 
al. 2010). This calls for the courage to think 
through and implement things in a new way.

New procedures will be introduced into the 
entire	education	system	to	increase	the	flex-
ibility of studies and make everyday school life 
easier. Reform of operating models requires 
change management from schools and educa-
tion providers (e.g. Norrena, Kankaanranta & 
Nieminen 2010). New operating models will 
lead to savings in the long run, although some 
costs will initially be incurred.

The quality of education will be improved by 
enhancing existing assessment systems and 
building assessment frameworks (e.g. Leviä-
kangas et al. 2010). These will also include  
assessment of the quality of existing hard-
ware, software, applications and services. 
Systemic change will be promoted nationally 
at a curricular level. It will also be taken into 
account in relevant research and development 
projects.

Effective change in the entire education system

National objectives and systemic change

Objectives of the 
entire education 

system

National  
information 

service

Monitoring and 
self-evaluation 

system

Strategic leader-
ship of education 

providers
R&D projects

Summary of actions:

Proposals for  
action:

1  Systemic change should be reinforced 
and co-operation and co-ordination between 
central government and education providers 
should	be	intensified	so	as	to	put	the	national	
objectives into practice. It is advisable to spe-
cify concrete objectives permeating through 
the entire system. 

2  Existing monitoring and self-evaluation 
systems should be developed with involve-
ment from education providers. The ways in 
which ICT is to be utilised in education and 
its quality improvement should be assessed 
at all levels of operation. 

3  The strategic leadership of education 
providers should be reinforced. Proposals for 
action should be communicated to education 
providers while also enabling their implemen-
tation at a local level. 

4  A national interactive educational infor-
mation service should be established online 
to cover various web-based open and com-
mercial platform alternatives, web-based 
learning environments, tools, curricula, links 
to materials banks and national digital data 
repositories. The interactive information ser-
vice should enable sharing experiences and 
competences, self-motivated production and 
working together.  

5  It is advisable to continue national de-
velopment projects while also launching an 
extensive R&D programme. These should 
be used to reinforce change and to make it 
possible to test and implement innovations 
developed by teachers, businesses and re-
searchers at schools.
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4.2 Learners’  
future skills  

ICT is used at school to develop citizenship 
skills (see Appendix 2) and learning-to-learn 
skills. The aim is to develop pupils’ skills in 
applying information in everyday school life 
and outside school (e.g. Tuomi et al. 2010). 
In addition, ICT may be used to consolidate 
pupils’ own role in support of planning stud-
ies, identifying their own learning styles and 
self-assessment. 

Learning future skills by means of ICT

Development of learners’ future skills

Citizenship 
skills

Individual 
learning 

pathways

Learning-to-
learn skills

Collaborative 
working skills 

Pupil 
assessment 

Summary of actions:

Proposals for  
action:

1  ICT should be utilised in learning citi-
zenship skills so as to consolidate the ability 
to use ICT as well. 

2  Collaborative working skills should be 
consolidated by means of ICT. ICT tools 
and applications that support collaboration 
should be utilised to disseminate and combi-
ne information. 

3  It is advisable to put in place ICT tools 
and applications that support pupils’ individ-
ual learning pathways. 

4  Efforts should be made to ensure that 
pupils	receive	sufficient	abilities	to	operate	
online socially, creatively and ethically, with 
due consideration for safety and the rules of 
society and the school. 

5  It is advisable to introduce ICT-enabled 
cross-curricular assessment practices suit-
able for assessing citizenship skills.

Furthermore, ICT is diversely utilised in co-
operation between home and school (e.g.  
Korhonen & Lavonen 2010). 

Schools need new types of assessment prac-
tices that support the learning process and 
make use of ICT. Assessment plays a major 
role in steering the planning and implementa-
tion of education. Development of cross-cur-
ricular assessment, focusing on new citizen-
ship skills, will improve the quality of education.

Photo: Liisa Takala
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4.3 Pedagogical 
models and  
practices 

According to the current conception of learn-
ing, a pupil is an active participant and ex-
plorer. The methods and pedagogical models 
and practices chosen by the teacher play  
a crucial role in terms of the quality and 
meaningfulness of learning. Pupils’ learning 
objectives, collaborative knowledge-building 
and creativity may be promoted by means 
of information and communications technol-
ogy. Teachers may support pupils’ problem-
solving skills by making use of educational 
games, for example. ICT is a good tool to 

illustrate educational contents (Tuomi et al. 
2010).

At the same time, ICT is used to support 
learner-centred working methods and con-
solidate meaningful and experiential learn-
ing. Pupils’ own production becomes easier, 
which in turn contributes to supporting 
the learning process (e.g. Kotilainen 2010; 
Palmgren-Neuvonen et al. 2010). In addition, 
ICT functions as a link between learning and 
study environments outside school.

Use of pedagogical models supporting learners’ active involvement and collaborative learning

Development of pedagogical practices

Activating and 
participatory working 

methods

Collaborative 
learning

Continuing training 
making use of activa-
ting working methods

Self-motivated 
production

Summary of actions:

Proposals for  
action:

1  It is advisable to adopt activating and 
participatory working methods and peda-
gogical practices based on the most recent 
research.

2  ICT-enabled working methods should be 
put in place in support of collaborative learn-
ing. The focus should shift from dissemination 
of information to producing ideas and com-
bining information together.

3  It is advisable to introduce ICT tools and 
applications that support pupils’ self-motivat-
ed production.

25
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Availability, quality and dissemination of e-learning materials

Development of e-learning materials and applications

Experiential and 
illustrative e-

learning materials

Review of VAT 
treatment

National  
search tool

Intellectual  
property rights

Co-operation mo-
del for publishers 

and teachers

Summary of actions:

Proposals for  
action:

1  Production should focus on experiential 
e-learning materials that develop thinking 
skills. Teaching and learning should make 
use of games and opportunities offered by 
augmented reality1. The quality criteria for 
e-learning materials should be reformed and 
utilised in planning efforts. The aim is for at 
least half of the materials to be in electronic 
format by 2015.

2  E-learning materials should be compiled 
so as to make them accessible through a sin-
gle	search	tool.	The	Edu.fi	website	should	be	
developed to create a channel where teach-
ers	and	pupils	can	find	e-learning	materials.	
Materials developed with public funds and 
those available free of charge should be col-
lected to form a single service, which should 
also include links to commercial materials.

3  It is necessary to ensure that all schools 
have access to materials offered by national 
digital data repositories, cultural institutions, 
information services and memory organisa-
tions. 

4  Legislation should be reformed in terms 
of VAT treatment of e-learning materials.  
The aim is to reduce the VAT rate to the same 
level as the rate assigned to printed learning 
materials.

5  The effects of copyrights on dissemi-
nation and distribution of learning materials 
should	be	investigated	with	a	view	to	finding	
solutions to facilitate the use, storage and 
modification	of	audiovisual	materials	for	edu-
cational purposes. 

6  It is advisable to create a co-operation  
model between teachers and publishers  
of learning materials in order to develop  
e-learning materials. Usage-based purchas-
ing should be made possible and teachers 
and pupils should be given opportunities to 
modify materials. 

4.4 E-learning 
materials and 
applications

The availability, accessibility and innovative-
ness of materials play a key role in terms of 
using e-learning materials in education. New 
procedures	are	required	for	storage,	modifi-
cation and later utilisation of materials.

E-learning materials are developed paying 
special attention to the design principles of 
material that supports meaningful and experi-
ential learning. The fast development of tools 
and applications is constantly creating new 
opportunities for presenting and using materi-
als in education.

1 Augmented reality means examining geographical infor-
mation, for example, in real time by means of a movable 
interface.



2928

4.5 School  
infrastructure,  
learning facili-
ties, purchases 
and support  
services
  

Making use of information and communica-
tions technology requires up-to-date and 
user-friendly infrastructure and equipment. 
Up-to-date tools will be put in place at those 
schools where teaching equipment does not 
meet current standards.

Schools should have high-quality, compatible 
and	cost-efficient	technical	solutions.	The	ICT	
purchasing process should be carried out as 
an overall process involving users and service 
providers (e.g. Britschgi et al. 2010; Wideroos 
et al. 2010). In addition to infrastructures and 
tools, all schools need easily available techni-
cal and pedagogical support (e.g. Norrena et 
al. 2010).

Use of ICT in teaching, learning and administration

Development of infrastructures, purchases, learning facilities and support services

Target level  
of ICT

Purchasing 
model

Up-to-date 
information 
networks

Support 
system

Open  
interfaces

National  
enterprise 

architecture

Summary of actions:

Proposals for  
action:

1  It is necessary to comply with common 
international technical and e-learning stan-
dards approved in Finland2.

2  Open interface requirements should be 
determined for learning applications. Open in-
terfaces	and	standards	enable	flexible	transfer	
and compatibility of data and material. Tech-
nical	specifications	of	educational	informa-
tion systems, including interface descriptions, 
should be made available to everyone. 

3  It is advisable to prepare a national en-
terprise architecture for educational services, 
including	well-defined	interfaces	for	systems.	
It is advisable to describe an enterprise archi-
tecture that is compatible with the eServices 
and eDemocracy project (SADe) and supports 
learning environments and education provid-
ers’ administration.  

4  It is necessary to update information net-
works. Teaching facilities should be equipped 
with	fibre-optic	connections	in	co-operation	
between central government, education pro-
viders and businesses. ICT usage rates and 
sparsely populated locations should be taken 
into account in implementation. Existing 
funding opportunities and education provid-
ers’ own plans should be utilised in funding. 

5  It is advisable to specify the target level 
for the standard of ICT equipment for teach-
ing facilities and teachers. Teachers and  
pupils need to have access to necessary and 
up-to-date equipment and to the Internet. 

6  School-specific	and	regional	pedagogi-
cal support should be arranged. Education 
providers should model a support system to 
ensure real-time technical support for teach-
ers in the form of remote electronic and on-
site support.  

7  The	benefits	of	new	service	provision	
methods, such as distributed service pro-
vision, i.e. cloud services, should be put in 
place on a broad basis in education. 

8  It is advisable to prepare a process de-
scription for schools and education provid-
ers in support of ICT purchases. Purchasing 
should	make	use	of	the	purchaser/provider	
model, which helps schools and education 
providers to acquire solutions that best sup-
port their operations.

2 Such as SCORM and W3C standards concerning Internet 
traffic.
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The ICT skills of newly graduated teachers 
vary depending on the teacher training  
department. In Finland, it is possible to  
graduate as a teacher without being familiar  
with educational use of ICT and media 
skills.	The	2010	OECD/CERI	‘New	Millen-
nium Learners’ report suggests that student 
teachers	fail	to	obtain	sufficient	competence	
in educational use of ICT during their stud-
ies (Meisalo et al. 2010). Graduate teachers 
also need additional skills in terms of busi-
ness and network co-operation. In addition 
to newly graduated teachers, those already 
working at schools require continuous and 
diverse training (e.g. Ilomäki et al. 2010; 
Kankaanranta & Norrena 2010).

4.6 Teacher  
identity, teacher 
training and  
pedagogical  
expertise

Competence in educational use of ICT

Development of teacher identity, teacher training and teachers’ expertise

Summary of actions:

Proposals for  
action:

1  Teacher training departments and other 
institutions providing teacher training should 
acquire up-to-date equipment. Pedagogical 
and technical support should be arranged 
for the purposes of planning and implemen-
tation of instruction. 

2  Teacher training departments should 
modernise degree requirements and teaching 
practice in terms of educational use of ICT 
and media education. 

3  Teacher trainers in initial and continuing 
training and student teachers should be pro-
vided with methods and models based on the 
latest research for educational use of ICT and 
utilisation of media. 

4  Promotion of educational use of ICT 
should make use of professional develop-
ment for educational staff and the Ministry 
of	Education	and	Culture’s	‘Osaava’	pro-
gramme, geared towards improving educa-
tional staff’s professional competence. It is 
advisable to make use of materials provided 
by the Finnish Teacher TV service, Opettaja.
tv, for example, in order to enable provision of 
continuing training throughout the country. 

5  Themes geared towards developing 
competences in educational use of ICT and 
network co-operation should be added to 
teachers’ professional development pro-
grammes and initial training curricula.

Up-to-date  
hardware and  

software

Updating 
degree 

requirements

Competence in educational 
use of ICT among teachers 

and teacher trainers

Continuing 
training

Photo: Koulumestari School
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4.7 Operational 
culture and lea-
dership at school    
Ideally, information and communications 
technology makes it possible for teachers 
and pupils to play an active part in devel-
opment of school operations. New ways of 
usage will change the school’s operational 
culture and procedures. Established proce-
dures may slow down or even hinder the in-
troduction of new operating methods. Educa-
tion providers should determine any possible 
barriers to change hindering introduction of 
new operating methods and seek solutions to 

overcome these in co-operation with national 
and regional parties. School management 
plays a key role in successful introduction 
of ICT. School managers and their support 
should	be	a	positive	influence	on	teachers’	
attitudes, thus promoting dissemination of 
good practices as part of everyday school life 
(e.g. Kankaanranta & Puhakka 2008; Norrena 
et al. 2010). 

School management must have a strong  
vision of the role of ICT in education, studies,  
administration and development of the 
school’s operational culture. Managers need 
strategic policies, the will to engage in long-
term development efforts and information 
about how to achieve the objective.

Collaborative operational culture, strategic leadership and introduction of ICT

Development of collaborative school operational cultures and support for leadership

Co-operation 
between 
teachers

Competences of edu-
cational services and 
school management

Vision and  
plan as part of 
the curriculum

Awareness of 
decision-makers and 
school management

Peer  
support  
system

Summary of actions:

Proposals for  
action:

1  Co-operation between teachers should 
be increased. Teacher teams should be 
assigned responsibility for and utilised in 
organisation of teaching, while also develo-
ping other methods to support and enable 
teachers’	collaboration	and	co-configuration.	

2  Educational use of ICT should be  
included as part of local plans. 

3  The competences of educational staff 
and school management should be devel-
oped and they should be diversely informed 
of	the	benefits	and	opportunities	provided	by	
ICT in terms of improving education, studies 
and communication. 

4  A concrete information package should 
be prepared for policy-makers, education 
providers and school management, dealing 
with the opportunities of using ICT and media 
in education. 

5  Schools’ management culture should 
be reinforced by supporting leadership and 
teamwork by means of a peer support sys-
tem. It is advisable to increase training in 
change management to support strategic 
leadership. Schools should be provided with 
support for developing their management 
practices, making use of the latest technolo-
gies. 
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The aim is to make business and network  
co-operation a natural part of the strategies,  
curriculum, procedures and culture of the 
school and the education provider. All 
schools should have the opportunity to en-
gage in business and network co-operation.

4.8 Business  
and network  
co-operation

Businesses offer schools services that sup-
port school operations and development of 
learning environments. Services are planned, 
quantified	and	organised	in	accordance	with	
the schools’ own needs. 

Schools’ network co-operation calls for a 
shared will and management at all levels of 
the school system and educational adminis-
tration. Business and network co-operation 
may result in new innovations and promote 
employment and well-being in Finland. De-
velopment of effective co-operation calls for 
common objectives, ground rules, networking 
skills and resources (e.g. Huhta & Väänänen 
2010; Leviäkangas et al. 2010). 

Business and network co-operation embedded in school operational cultures

Development of business and network co-operation

Ethical  
ground rules

Information package 
on co-operation 

opportunities

Long-term 
co-operation 
relationships

R&D  
projects

Modular  
overall  

concepts

Summary of actions:

Proposals for  
action:
1  It is advisable to create ethical ground 
rules and policies for business and network 
co-operation. Public agreements and open 
interfaces should be used to ensure that co-
operation makes sense for all parties. 

2  It is necessary to allocate resources to 
launching network co-operation. Long-term 
co-operation relationships should be favoured. 
A number of both teachers’ and corporate per-
sonnel’s working hours should be allocated to 
promotion of business and network co-opera-
tion. 

3  Businesses and schools should be pro-
vided with an information package about co-
operation opportunities and schools’ needs in 
terms of ICT. Schools should determine their 
internal and external service networks and 
actively search for partners. 

4  It is advisable to increase co-operation 
with the world of work. Pupils and teachers 
should be provided with new ways and op-
portunities to familiarise themselves with the 
world of work, making use of ICT. 

5  Schools should be provided with modular 
overall concepts that cover products offered by 
businesses, complete with orientation, training 
and support and maintenance services. 

6  It is advisable to launch research and  
development projects focusing on networking 
and business co-operation. National models  
should be compared, searching for those  
applicable to Finland. New operating models 
should be piloted while also systematically 
developing schools’ learning environments 
and infrastructures through business and  
network co-operation.

Photo: Koulumestari School
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5. Summary and 
implementation
Practical implementation of a shared vision 
calls for strong commitment from different  
parties to carry out this plan. Each party 
plays	its	own	significant	role	in	development	
of pupils’ future skills and schools’ learning 
environments. Everyone needs to make their 
own contribution.

Co-operation between parties

Implementation of this plan should be initi-
ated as soon as possible according to the 
prioritisation framework presented on the  
following page. Implementation requires co-
operation between all parties and, in particu-

lar, contributions from central government 
and education providers.

In the future, an education provider’s com-
mitment to developing its schools’ operations 
in line with the objectives set out in this plan 
should be determined as one of the condi-
tions for award of state subsidies. Public 
funding improves productivity and the quality 
of services. In order to carry out the develop-
ment programme and manage change, it is 
necessary to intensify co-operation between 
ministries, the Finnish National Board of  
Education (FNBE) and education providers.

Schedule: 2011–2015

Ministries

Parents and 
homes

Business and 
industry

Teachers and 
principals

Education 
providers

FNBE

Associations 
and  

organisations

Learner  
community

PUPIL

36

1. National objectives and systemic change
	 •	 Joint	objectives	and	actions
	 •	 Monitoring	and	self-evaluation	system
	 •	 National	interactive	educational	information	service
	 •	 Education	providers’	strategic	leadership

3. Basic infrastructure for all schools
	 •	 Attending	to	information	networks	and	communications
	 •	 Target	level	recommendation
	 •	 Description	of	the	purchasing	process
	 •	 Compatibility	and	open	interfaces
	 •	 Regional	pedagogical	and	technical	support

5. Development of school operational cultures
	 •	 School	management’s	competences	and	change	management
	 •	 An	ICT	plan	included	in	the	curriculum
	 •	 A	peer	support	network,	co-operation	models	and	ICT	information	packages

2. Development of teacher training and teachers’ competences
	 •	 Updating	degree	requirements
	 •	 Modernisation	of	equipment	available	at	teacher	training	facilities
	 •	 Briefings	and	online	training	courses

4. High-quality e-learning materials made available to everyone
	 •	 Materials	supporting	experiential	and	meaningful	learning
	 •	 National	search	tool	for	learning	and	teaching
	 •	 Balancing	of	VAT	treatment

6. Competence development and pedagogical practices
	 •	 Support	for	citizenship	skills	and	new	assessment	practices
	 •	 Activating	and	participatory	working	methods
	 •	 Collaborative	learning	and	individual	learning	pathways

7. Business and network co-operation
	 •	 Ground	rules
	 •	 Information	packages	on	co-operation	opportunities
	 •	 Modular	overall	concepts

Agreeing on 
funding

Assigning 
responsibilities

Determining 
development schedule
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APPENDIX 1
The ICT in Everyday School 
Life project

The ICT in Everyday School Life project is co-or-
dinated by the Ministry of Transport and Com-
munications and is carried out in co-operation 
with the Ministry of Education and Culture, the 
Finnish National Board of Education and repre-
sentatives of business and industry. The project 
aims to determine operating models geared 
towards establishing educational use of infor-
mation and communications technology and to 
draw up a national plan for this purpose.

The project produces information for educa-
tional institutions, businesses and decision-
makers about how to embed ICT as part 
of study and learning environments. This is 
how children’s and young people’s everyday 
lives and school operations can be brought 
closer to each other. The project co-operates 
with the Educational Technology in Everyday 

National plan and proposals for action

Schools, teachers 
and principals

ResearchersBusiness 
partners

Experts and the 
Advisory Board

Sub-groups

Progress of the strategy process:

•	 Interim	Report	observations
•	 Interviews	with	principals	and	teachers
•	 School	visits	and	charting	of	school	projects
•	 Learning	Cafés	and	teachers’	workshops
•	 Recent	research	(incl.	OPTEK)
•	 Comments	by	experts	and	the	Advisory	Board
•	 Online	interview	about	future	skills
•	 Seminars	and	researcher	meetings

Articles included in the preli-
minary results publication of 
the Educational Technology in 
Everyday School Life project:
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by the Finnish Funding Agency for Technology  
and Innovation (TEKES), where research is 
carried out in broad national co-operation rep-
resenting cutting-edge research. The articles 
included in the OPTEK project’s preliminary 
results publication (Kankaanranta et al. 2010) 
present	justifications	for	the	proposed	actions.

The national plan was drawn up in co-oper-
ation between the Ministry of Transport and 
Communications, the Ministry of Education 
and Culture and the Finnish National Board 
of Education, as well as the project’s Advi-
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ferent	fields.	In	addition,	preparation	of	the	
national plan also involved 12 school projects 
and teachers and principals from 20 schools, 
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APPENDIX 3:
Cost estimate

APPENDIX 2:
Future citizenship skills

Development of future schools and skills 
calls for fresh new points of view and ways of 
thinking. Future skills and competences have 
been	defined	by	many	different	parties	in	re-
cent years (such as ATC21S 2010 – Assess-
ment and Teaching of 21st Century Skills; 
Salo, Kankaanranta & Viik-Kajander 2010; 
TVT koulun arjessa -väliraportti [Interim Re-
port of the ICT in Everyday School Life pro-
ject] 2010). An expert group appointed by the 
Ministry of Education and Culture formulated 
a proposal for the distribution of lesson hours 
and the general national objectives for basic 
education (2010:1) and arrived at the follow-
ing summary of future citizenship skills:

Thinking skills
•	 Problem-solving,	reasoning,	argumentation	

and drawing conclusions
•	 Critical,	analytical	and	systemic	thinking
•	 Creative	and	innovative	thinking

Working and interaction skills
•	 Skills	in	acquisition,	processing	and	use	 

of information 
•	 Communication,	co-operation	and	 

negotiation skills 
•	 Independent	and	persistent	working	skills	
•	 Time	management	and	flexibility
•	 Entrepreneurship	and	change	 

management
•	 Skills	in	use	of	ICT	and	other	technologies
•	 Study	skills

Manual and expression skills
•	 Body	co-ordination
•	 Diverse	expression	and	performance	skills	

and	confidence
•	 Planning	and	production	skills
•	 Inventiveness,	experimentation	and	use	 

of imagination

Participation and influencing skills
•	 Understanding	the	community	and	society
•	 Sense	of	initiative	and	management	skills
•	 Ability	to	act	constructively
•	 Acceptance	of	diversity	and	different	 

opinions
•	 Media	skills
•	 Skills	in	thinking	ahead	and	constructing	

the future

Self-knowledge and responsibility skills
•	 Self-knowledge	and	reflection
•	 Attendance	to	health	and	safety
•	 Ethics,	responsibility	and	functioning	as	 

a member of the community
•	 Good	manners	and	empathy.

Basic education plays a key role in develop-
ing the capabilities required for working life 
and further studies. The National Core Cur-
riculum states that basic education must 
provide	an	opportunity	for	diversified	growth,	
learning, and development of a healthy sense 
of self-esteem, so that the pupils can obtain 
the knowledge and skills they need in life, 
become capable of further study, and, as in-
volved citizens, develop a democratic society 
(National Core Curriculum for Basic Educa-
tion 2004). The reform work of the National 
Core	Curricula	highlights	the	significance	of	
citizenship skills as the foundation for pupils’ 
equality.

COST ESTIMATE (MEUR)  2011 2012 2013 2014 2015 Total

Equipment  10  29 29 57 57 182

Broadband  3 2 2 2 2 11

Services  7 10 25 35 35 112

Continuing training  8 10 8 6 5 37

Initial teacher training  2 2 1 0.5 0.5 6

Research and development  7 7 8 8 8 38

Assessment and monitoring  1.2 0.2 0.2 0.2 0.2 2

E-learning materials  1 2 2 2 2 9

Total expenditure  39.2 62.2 75.2 110.7 109.7 397

Equipment: Equipment and presentation technolo-

gy for teachers and teaching facilities.

Services: Pupil-specific	electronic	desktops	with	

relevant cloud services, for example.

Continuing training: The item covers the funding 

needs	of	the	‘Osaava’	programme	and	govern-

ment-funded professional development for educa-

tional staff in terms of educational use of ICT.

Research	and	development	projects: To be  

allocated	to	development	and	diversification	of	

school learning environments.

Assessment and monitoring: Development of  

a monitoring system.

E-learning materials: Development of e-learning 

materials and production of e-learning materials 

with limited circulation by means of public funds.
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