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ABSTRACT – This article, devoted to the examination of education technology trends in
Europe, explores the relationship between access gaps and integrative technology offered in
K-12, higher education, and corporate settings.  Using rich data from reports, experts in the
field, and surveys, the researchers estimated that education technology leaders must be at
the forefront of promoting creativity and innovation in the field of technology and education.
If educators in those three environments expect their students to be trailblazers, then they
should be on the cutting edge themselves.  Technology education has evolved in past de-
cades and is still experiencing exponential change.  The new ways in which people work,
communicate, and learn has caused this evolution, and the speed with which new technolo-
gies enter the marketplace challenges traditional methods.  On a parallel course, institutions
with access to highly equipped digital resources are at a greater advantage than those that
are less equipped with internet communication and technology access.  The implications for
technology and education management in Europe are challenging and exciting.
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Introduction
Europe is currently experiencing a digital di-

vide because of large access gaps across vast geo-
graphic regions.  Technological resources and the
effects of Internet and communication technology
are just two of the factors that are impeding the
progress of decreasing these access gaps.  One of
the biggest challenges may well be the cost fac-
tors associated with integrating technology into
primary and secondary settings as well as univer-
sity and corporate classrooms.  This was a con-
cern for almost 70% of university students across
European campuses in the late 1990s (Marches-
sou, 1999).  Other factors are the legal and ethi-
cal issues associated with distance learning.  It is
essential to engage and motivate learners in order
to maximize the use of technology throughout all
types of learning environments.   Faculty, teach-
ers, and administrators have to recognize that if
learners are going to use technology in the class-
room, educators must find ways to keep the con-
tent meaningful and current.  As governments and
corporations expand and adapt to the ever-chang-
ing needs of the society and the economy, they
must think globally and act locally.

   

Figure 1:  The European Union
(EU28)
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Source:  European Union, 2014

The Digital Divide in K-12
Education

The digital divide can be viewed as one of the
main barriers to the growth of Internet and Com-
munication Technology in academ-
ic institutions throughout both
developed and developing coun-
tries.  From a national perspective,
the digital divide can be defined as
the gap that exists between those
countries that have access to ad-
vanced technologies and those that

do not (Gasco, 2005, as cited in Afacan et al.).  In
a synthesis report based on data collected for over
two decades, the Study of the Impact of Technol-
ogy in Primary Schools (STEPS) reported that com-
puters in classrooms are a reality in some Euro-
pean schools while other educational settings rely
heavily on computer labs.  These findings are
based on data gathered from 30 countries and
over 270,000 schools which were involved in this
study (Balanskat, 2007).

Internet and Communication Technology
Structures in Schools

Numerous state-of-the-art tools are being in-
corporated throughout the European nations.    In-
teractive whiteboards are one of the primary de-
vices being utilized in many schools across Eu-
rope, most notably in the United Kingdom, the
Netherlands, and Denmark.  According to the
STEPS report, in some countries such as Finland,
the cost factors associated with interactive white-
boards have resulted in limited access to the de-
vices.  Research studies from the United Kingdom
indicate that interactive whiteboards engage and
motivate students while facilitating cross-school
use of ICT (Wastiau et al., 2013).  However, inter-
active whiteboards are not the only tools being
offered in K-12 academic settings.  “There is a clear
trend towards laptop purchases in primary

schools, probably because
of their greater versatility
and smaller footprint” (Bal-
anskat, p. 14).  

Denmark, Estonia, and
Norway have been known
for having the highest lev-
els of platform use.  Tab-
lets with a wireless network
and a wireless data projec-
tor that are enabled to move
around among the students

are found to be the most functional devices for
classroom use in schools across the EU28, Ice-
land, Norway, and Turkey (Wastiau, 2010 as cit-
ed in Wastiau et al.).  Furthermore, there are nearly
twice as many laptop computers per 100 students
in secondary schools in the European Union as
compared to the data from 2006.  Broadband us-

age is currently at 95%, indi-
cating significant increases
compared to 65-75% in 2006
(Wastiau, p. 14).  These find-
ings may very well indicate that
the EU is continuing to work
towards meeting the needs of
21st Century learners.
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Figure 2.  INTERNET COMMUNICATION AND TECHNOLOGY ACCESS

Source:  The Use of Internet and Communication Technology (ICT) in education:
A Survey of Schools in Europe, 2013

Type 1:  Highly digitally equipped school, i.e.
high equipment level, fast broadband, high
connectedness (school website, virtual
learning environment, teacher/student
email accounts, etc.)

Type 2:  Partially digitally equipped school
(slow or no broadband access)

Type 3:  Low digitally equipped school (no
connectedness)

In a survey of schools in 2011,  ICT in Educa-
tion was commissioned by the European Com-
mission Directorate General Communications
Networks, Content and Technology, to assess and
establish a benchmark for the use and attitudes
of ICT in educational institutions across the EU28,
Iceland, Norway, and Turkey.  Data from the 31
countries was collected from primary level educa-
tion, lower secondary level education, and upper
secondary level education.  The results demon-
strate that in countries such as Denmark, Fin-
land, Norway, and Sweden students have access
to highly digitally equipped schools as compared
to students in Portugal, Ireland, and Luxembourg.
Some of the causes that can be attributed to this
disparity include lack of financial resources and
limited accessibility to technological infrastruc-
tures (see Figure 2).

Current Challenges
One of the top priorities in Europe is to trans-

form current technological infrastructures in or-
der to compete globally with other countries out-
side of the European Union.  Even though the day-
to-day penetration of ICT continues to gain mo-
mentum, there is still a disparity between coun-
tries within the EU.  Even though technology us-
age has increased globally, the findings have con-
cluded that there is a considerable discrepancy
with Internet usage between developed and de-
veloping countries.  While in developed countries
71.6% of inhabitants are Internet users, in devel-
oping countries only 21.1% of the population is
using the Internet (ITU, 2010 as cited in Afacan et
al., 2013).  These findings are significant because
Internet usage not only affects such industries as
businesses and health, but it also greatly impacts
the educational systems that make up the Euro-
pean nations.  

The Future of European Higher
Education:  A Technological
Impact

The technological focus in training varies be-
tween business and higher education—and this
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is significant in a country’s development (Birn-
baum, 2001).  Higher education’s distinctive com-
bination of goals, tasks, employees, governance
structures, values, technologies, and history
makes it distinctly stand out from the corporate
world (Altbach, Gumport, & Johnstone, 2001;
Thelin, 2004).  Higher education in Europe dif-
fers from the United States.  In Europe the educa-
tional mission focuses on political, administrative,
and economic unification.  For example, a coun-
try such as Russia faces leadership challenges as
it shifts to adjust to changing cultural values of
students and the community.  In Germany, there
are economic and infrastructure differences as the
country seeks to balance technology availability
and use in what was formerly West Germany and
the former communist Eastern federal states (Nis-
tor, Gogus, & Lerche, 2013).  It is important to
keep in mind that among European countries
there are differences in terms of technological and
educational infrastructure.  In Western Europe,
television and technological advancements are
molding undergraduate minds, values, and essen-
tially their way of life, which is growing at a star-
tling rate (Nachimuthu, 2012).  These undergrad-
uates are changing--from the radical center of ed-
ucation to the mindset that their core values have
them taking charge of how they should use tech-
nology.  The focus is no longer how technology
policy-making and planning by governments
should influence their lives.  An example of this is
how undergraduates are using technology in the
form of social media to look for truth and value
and not rely solely on what their government re-
ports.

Distance Education

Online learning is gaining a firm foothold with-
in universities around the world—and at a rapid
pace within Europe.  In this regard, higher educa-
tion in Europe is leveraging global innovations to
put education within the reach of more and more
individuals around the world (Bolman & Gallos,
2011).

Thanks in part to the success of the British
Open University, distance education has found
acceptance and success.  Well-known European
distance education programs are found in Bel-
gium, France, Germany, Italy, the Netherlands,
Portugal, and the United Kingdom (Albrechtsen,
Mariger & Parker, 2001).  Ireland is also making
its mark as a leader in the research and develop-
ment of new and emerging technologies and their
incorporation into education (Marchessou, 1999).

In addition, the dissolution of the former Soviet
bloc and the development of the European Com-
mission have opened new avenues for expanding
knowledge and collaboration among the Europe-
an countries.  This availability of computers and
the Internet and the technological savvy of many
Europeans are continuing to provide the neces-
sary conditions for a strong distance learning so-
ciety.  In addition, technology may be disruptive
in ways not intended, as it results in higher inci-
dences of plagiarism, cheating, and blatant dis-
traction as European students become more mes-
merized with easy and ready access to mobile
technologies.  The higher education environment
is both influencing and being influenced by the
type of technologies needed to advance educational
goals.

Technology on College Campuses and
in Society

Technology is having a strong impact on cam-
puses.  Just like students, faculty have to adjust
to the use of new digital technologies in the uni-
versity environment.  As technology is constantly
changing, teaching faculty need regular support
to keep up to date.  Therefore, greater effort is need-
ed in the area of professional development train-
ing for faculty so that they can continue to keep
university students engaged.  Denmark shares an
active tradition of adult education and lifelong
training which is naturally technology oriented
(Marchessou, 1999).  The Norwegian education
scene is quite similar.  With strong public sup-
port, they have had an IT plan established for the
same length of time and with the same objectives
as Denmark has had while offering interesting in-
itiatives in distance ed-
ucation.  In Sweden, the
long tradition of public
commitment to educa-
tional technology re-
mains, but recent
purse-tightening as a
result of the recession
has led to a shift. Mov-
ing further south, Italy
and Spain present sim-
ilarities and differences: in both cases, domestic
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development of educational multimedia has been
ahead of many other countries.

Distance education has bridged geographical
boundaries and has leapt across the continent.
It remains a key player in alleviating imbalances
when it comes to the integration of educational
technologies in the college/university environment.
Things are quite different in the United Kingdom
with its strong, well-established tradition of on-
line and distance learning and public initiatives.
To this end, several pan-European societies have
been created over the decades.  While some of
these academic institutions originally focused on
the traditional book-and-paper media, the devel-
opment and use of modern technologies has be-
come a major part of these societies’ networking
(Albrechtsen, Mariger & Parker, 2001).

Regarding technology and its educational use,
Germany displays high technology diffusion, while
Turkey and Romania make efforts to intensify their
use of educational technology.  While distance
education is a necessity for Turkey, it comprises
a relatively small part of higher education in Ger-
many—and it is still operating as an experiment
in Romania (Nistor, Gogus, & Lerche, 2013).  It is
well-known that the technology gap is widening
between developed and developing countries.

If distance education is to spread across cam-
puses and through Europe, then consideration
must be given to the particular needs of Europe-
an countries with lesser means.  This may mean
that the very technology that is part of widening
the gap can also be used to close it.  Over the next
decade, advanced technologies will put education
within the reach of many more students; there-
fore, teaching methodology will have to be restruc-
tured as well, to support the growth of technology
on college campuses.

Implications for STEM Educators

It seems to be an accepted idea that college pro-
grams in the domains of STEM promptly adopt
top technologies and their related educational
applications, promoting them in creative new ways
(Wang, 2010).  Presumably, the fast technology
diffusion within universities is because STEM pro-
fessionals possess more related knowledge and
skills which, in turn, can affect change in higher
education throughout European classrooms,
communities, and the corporate world.  The goal
for university educators should be to provide
meaningful opportunities for their undergraduate
students to engage in cultural discussions and
realize that culture will always surround their lives:
personal, educational, technological, and profes-
sional.

There are at least three innovations that come
to mind in the higher education environments
which have achieved so much momentum through

wide implemen-
tation in the uni-
versity culture at
large and which
cannot be ig-
nored by educa-
tors in Europe.
These are social
networking, mo-
bile and hand-
held computing
devices, and
gaming.  These
are almost guar-
anteed to have permanent roles in higher educa-
tion.  Social networking and Web 2.0 applications
have been spectacularly successful in Europe on
a large scale (Maddux & Johnson, 2011).  How-
ever, true integration of technology will require
solving the problem of differential access to tech-
nology-related, effective learning experiences.

Whether it is a business, a public entity, or a
non-profit association, it is now impossible for an
organization to function without using digital tech-
nology in its external and internal communica-
tions.  The digital organization needs to coordi-
nate communications and instruction with its key
groups—its staff and administrators—and the best
avenue for this to happen will have to be through
corporate training efforts.

Technology and Corporate
Training

The manner in which workers learn requires
that companies become more flexible and respon-
sive in their training.  The current workforce has
more information available to them at faster
speeds and the nature of their jobs requires that
they collaborate and share information.  Employ-
ees learn best by doing their jobs.  Studies have
shown that skills in the workplace are gained from
trying new solutions, making mistakes, and ask-
ing questions of colleagues and friends (Simmons,
2014).  Employees now gain knowledge by par-
ticipating in personal and professional networks
and communities.  Informal conservations and
group meetings are more likely to supply knowl-
edge than traditional training sessions.  Google,
external blogs, and news feeds are resources for
employees today.  Managers need to recognize this
and use technology as a training tool, allowing their
employees to learn from networking, not top-down
structured instruction (Hart, 2012).

Developing a culture of collaboration is the
foundation of propagating knowledge today.  The
keystone to creating this philosophy is trust.  Eu-
ropean corporations are slower to grant trust; how-
ever, once it is bestowed, the relationship lasts
longer than in the United States (Fitzpatrick, 2014).
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This collaborative culture is less of a geographi-
cal issue than a generational one.  Younger work-
ers are more likely to share and build social net-
works than older ones because they have been
exposed to this environment most of their lives.
All members of the workforce, however, can de-
velop confidence in this system if management
provides a motivating atmosphere by creating a
collaborative infrastructure (Cross, 2013).

This collaborative infrastructure is based on the
theory that learning depends on the different per-
spectives among co-participants (Lave & Wenger,
1991).  Learning, understanding, and meaning are
not self-contained structures, but depend on a
team of individual contributions.  The final out-
come should not be focused on the knowledge
level of one person but the aggregate value of par-
ticipation of the entire group (Lave & Wenger,
1991).  Collaborative infrastructure is the network
that links workers with workplace learning activi-
ties: information, customers, news, models, plans,
directives, gossip, and other colleagues (Cross,
2013).   Corporate training officers need to devel-
op a culture that takes advantage of all these ar-
eas.  Expertise locators, content management sys-
tems, blogs, feeds, search tags, and indexes are
some of the tools in which workers require train-
ing in today’s world.  These provide employees
with the ability to share solutions to problems and
come up with new ideas.

Leaders need to recognize that learning now
takes place every day at the workplace.  Organi-
zations need to create cultures that foster this en-
vironment by removing obstacles, developing com-
munities, encouraging networking, and stimulat-
ing conservation.  Learning must take place at
work because the pace of progress is faster than
ever before and organizations that fail to recog-
nize this will die (Simmons, 2014).

The CEO and Chief Learning Officer of Internet
Time Alliance suggests implementation of the fol-
lowing steps to create a collaborative culture:

1.  Focus on all workers, not just those that
are new or need the most help.
2.  Don’t punish failed experiments; if you
never fail, you are not innovating.
3.  Create a directory that enables people to
locate information from the correct individ-
ual.
4.  Encourage people to present their work
to others.
5.  Root out information hoarding; make
sharing the norm.
6.  Reduce cycle time with instant messag-
ing, Twitter, and podcasts; the world is not
going any slower.
7.  When feasible, substitute self-service and
peer learning for workshops  (Cross, 2013)

At the same time corporations and countries
must find a way to narrow the digital divide.  The
new collaborative culture cited above would im-
pact individuals who do not have access to the
current knowledge base and will not have the same
opportunities for collaboration as employed peo-
ple.  Second, smaller companies with fewer em-
ployees will have less of a community of informa-
tion from which to draw information.

Recommendations
• Develop the infrastructure for the network of

public Internet access points (PIAPs) through-
out Europe.

• Create a plan to narrow the gaps in performance
between the countries within the European Union.

• Create common policies for ICT development and
teacher professional training across the Europe-
an Union.

• Create programs to address inter-European syn-
ergies so that student mobility and community
learning can be achieved.

• Invest funding and offer teacher training so that
language barriers can be addressed through lin-
guistic instruction either through international
conferences and workshops or through video and
multimedia avenues.

Conclusion
The relationship between technology and learn-

ing is one of the most important topics in higher
education in Europe—and increasing in impor-
tance.  While there are many areas of concern re-
lated to this topic, Van Dusen (2000) has alluded
to three primary areas that should be addressed:
issues of access and equity, issues of cost and
affordability, and issues of quality and effective-
ness.  Not surprisingly, these represent the same
three areas of critical challenge to the success of
colleges and universities in other regions, as the
struggle to make higher education more accessi-
ble, more affordable, and more effective is exam-
ined in European academic institutions.

This article provides a brief analysis of the ma-
jor challenges to enhance teaching and learning
with technology in European schools, institutions
of higher education, and corporate institutions.
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It also highlights those areas that can be further
improved or developed especially in cases where
technology carries a significant amount of risk and
when its implementation does not meet specified
goals or outcomes.  The basic issues that can crip-
ple technology usage in K-12 settings are also the
items that are needed to support technological
functions in higher education.  This is not to say
that technology cannot serve as a fertile source of
management ideas and innovations—but not at
the expense of the cultural values of the human
capital and the need to bring about progress within
academic institutions and the corporate world.
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