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Abstract This paper highlights the digital challenges within education in Norway and
explains how the digital revolution creates new possibilities, dilemmas and challenges for
school and teacher education in our contemporary society. Today we find a consensus
among policy-makers, researchers, teacher educators and school management that digital
literacy and ICT implementation must be given high priority and needs to be explored more
deeply in our contemporary educational institutions. Despite this consensus, previous ICT
efforts have revealed that implementation of ICT in the Norwegian context has been more
strongly anchored rhetorically, than in practice. Consequently, the paper focuses on whether
we now have learned from the past and are entering a time of upheaval within technology
implementation and asks what kind of possibilities, challenges and dilemmas teacher
educators and teachers face in this new pedagogical terrain. The paper focuses on some
urgent questions and the search for answers within this pedagogical area, based on research
findings from PILOT (Krumsvik, IKT i det nye lceringsrommet, 2 (ICT in the new learning-
space, 2), Unipub, Universitetet i Oslo, 2004a; Krumsvik, Norsk Pedagogisk Tidsskrift
(Norwegian Journal of Pedagogy), 88:467—480, 2004b; Krumsvik, Scand. J. Educ. Res.,
49:27-50, 2005a; Krumsvik, J. Nord. Pedagog. Res., 25:190-207, 2005b; Krumsvik, /ICT
in the school. ICT-initiated school development in lower secondary school, University of
Bergen, Bergen, 2006), other relevant research studies, policy documents and theoretical
foundations.

Keywords Digital challenges - Digital literacy - ICT implementation -
Teachers - New pedagogy
1 Introduction

The core perspective in this position paper is directed towards how the digital revolution
and active use of the Internet creates new possibilities, dilemmas and challenges for school
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and teacher education in our contemporary society. In Norway there is a urgent need to
explore this area more deeply because of the high technology density in society in general,
the youngsters’ massive use of technology in their everyday life and the difficulties
experienced by teacher education and schools in integrating and utilising the technology for
educational purposes. Teacher educators are increasingly affected by this digital revolution
and in the Rammeplan for Praktisk Pedagogisk Utdanning (General Plan for Teacher
Education; MER, 2003a, b) it is highlighted that teacher education students have to achieve
digital literacy to be certified as teachers in this new pedagogical terrain. Since the school
year 2002/2003, ICT has been compulsory in Norwegian schools [Action Plan for ICT in
Norwegian Education. Plan for 2000-2003 (MERCA, 1999)]. In the Program for Digital
Kompetanse [Program of Digital Competence 2004-2008 (MER, 2003a, b)], the White
Paper no. 30 Culture for Learning (MER, 2003a, b, 2004), and in the new Norwegian,
educational reform, The Knowledge Promotion (MER, 2005) digital literacy (digital
competence) has been included and highlighted as one of the five mandatory, basic
literacies (basic competencies) in all subjects.

Given this background there is a consensus among policy-makers, researchers, teacher
educators and school management that the ICT area needs to be explored more deeply in
our contemporary educational institutions. However, despite this consensus and good
intentions one has to bear in mind that earlier efforts with ICT implementation in school
and teacher education have been more strongly anchored rhetorically than in practice.
Today we find that there is a discrepancy between the ICT visions of the new educational
reform and the reality in school. Even if technology access in Norwegian schools is good
compared to other countries, we still find that there is a lack of essential digital literacy
among teachers and there is too much low-speed Internet access in the schools, neither of
which is taken into account in the reformers’ ambitious visions for ICT. This illustrates the
complexity of this area and, consequently, raises a number of questions. Does the new,
converging, Internet-based technology create a fertile ground for this new, mandatory
digital literacy in school? If so, what happens to the teacher’s role, to students and to
subjects when digital literacy becomes mandatory in all subjects as the fifth basic literacy?
Does the screenagers' “on-line” existence and digital literacy change our traditional
perception of learning? Does this development contribute to a new (digital) epistemology
within education? Does this alter how “teachers teach and learners learn” in the Norwegian
school and teacher education? Is this just another “technology-hype” which will disappear
like dust in the wind?

Therefore, this paper focuses on whether if we are now entering a time of upheaval within
technology implementation, and what kind of possibilities, challenges and dilemmas will
teacher educators and teachers face when trying to integrate the new, Internet-based
technology, in educational activities. A major problem is: How does the digital revolution
affect schools and teacher education in our contemporary, Norwegian society? This paper
directs focus towards the new currents within this pedagogical area, based on research
findings from the Norwegian, national ICT-project PILOT (Krumsvik, 2004a, b, 2005a, b,
2006), other relevant research studies, governmental policy and theoretical foundations.

! Screenager: “Screenagers are techno-savvy young people. They are the first generation to grow up with
television and computers at home, music downloads, instant messaging and cellular phones. Douglas
Rushkoff first coined the term in his 1997 book ‘Playing the Future’. Rushkoff argued that young people will
have many advantages processing information and coping with change when they reach adulthood because
they have used computers at home since early childhood. Their short attention span may be an advantage in
coping with the huge mass of information that also bombards their elders” (Wikipedia, The Free Encyclopedia,
http://en.wikipedia.org/wiki/Screenager).
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There is a special focus on screenagers, and on the lower- and upper-secondary school where
we find the most innovative and frequent use of ICT in Norway. This focus will contribute to
teacher education and decrease the gap between this arena and the field of practice.

2 Stability and change

In recent years Norway has become one of the leading countries with regards to
accessibility of technology in schools and in society in general (Castells, 2001; OECD,
2003; Vaage, 2005). In the eNorge 2009—det digitale spranget (eNorway 2009—the digital
leap; MOD, 2005) further plans for broadband development are declared. In the school-year
2005/2006 the technology density is 6.3 students per computer with Internet access in the
Norwegian primary school (SSB, 2005) and 2.5 students per computer in secondary school
(Klevstad, Erstad, Kristiansen, & Seby, 2005). Ninety-three percent of the computers in
lower secondary school have Internet access and 6% of these schools have ISDN-access
(Klovstad et al., 2005). If we examine Norwegian students in lower secondary school (13—
15 year-olds) private access to technology, 95% have access to home computers, 82% have
Internet access at home and 96% have mobile telephones. These youngsters are the highest
consumers of Internet and 73% use Internet daily (for, on average, 81 min; SSB, 2005). The
escalating use of the Internet over the last few years is due to the fact that most Norwegian
homes have implemented high speed, broadband Internet access, which implies they can
use the Internet around the clock with no extra expense. In addition, in Norwegian society,
public libraries are well-equipped with broadband-based Internet access and “Internet-
cafés” are a common phenomenon throughout the country. This digital revolution has
already made a profound impact on society and has changed our relationship towards
established institutions of society. Net-banks have replaced the traditional bank, net-based
newspapers have overtaken ordinary newspapers, e-mail and SMS have replaced paper-
based communication, and overall society has “disappeared” into the digital room. How
have these trends influenced our contemporary school system?

Despite relatively good technology access in school and throughout society, there is still
a discrepancy between the ambitious ICT visions in the new educational reform and the
density and quality of the PCs in school, as well as the actual subject use of ICT in the
Norwegian school (Klevstad et al., 2005). We find some of the same tendencies in
Norwegian teacher education (Ludvigsen & Rasmussen, 2005). Thus we need to ask critical
questions about policy-makers’ ICT visions and the reality in school. We cannot just blame
the policy-makers’ ambitious ICT visions; we must also ask how Norwegian schools and
teacher education organise use of the available technology.

A number of earlier studies revealed that school as an organisation adapts slowly to
technological alteration, despite the fact that many attempts at implementation have been
initiated (Cuban, 2001). Many people raise critical questions regarding the discrepancy
between expectations and results when ICT is implemented. A popular perception of many
technology projects seems to be that, when ICT is introduced in the classroom, changes will
occur more or less by themselves (Cuban, 2001). This understanding has prevailed and the
rhetoric has been so sweeping that few have questioned it and the presumed excellence of
the technology has overshadowed the more problematic issues. We therefore see that many
of the more comprehensive technological experiments from the 1980s and 1990s appear to
be dominated by a technological deterministic view where ICT was to confer competence
and knowledge and effect changes in the classroom. ICT has thus been considered as a
means for improving and increasing the efficiency of teaching, and as a tool students must
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learn to master in order to succeed in their studies and careers (Ludvigsen, 2000).
According to Arnseth (2000) and Ludvigsen (2000) the conditions for implementing ICT in
school are determined by participants other than the school itself. Cuban and Tyack state:
“In the top-down process of advocating and implementing technology, teachers were rarely
consulted, though it was mainly their job to make it work in the classrooms” (Cuban &
Tyack, 1998, p. 121). This might explain why changes often happen only on “the surface”
(first order, Cuban, 2001 or solution innovation, Engestrom, 1995), and conceal a
traditional school reality where one primarily did what one had previously done.
Consequently, Cuban and Tyack sum up the technology efforts thus: “The overall picture
that emerges after a decade of advocates’ claims and public urgency is that computers play a
marginal role in regular instruction in public schools. A one-line summary of the situation to
date might be: computers meet classroom; classroom wins” (Cuban & Tyack, 1998, p. 126).
Cuban and Tyack are critical of the rhetoric concerning the implementation of technology in
school and education and point to the discrepancy between the arenas of formulation and
realisation in this field. On this backdrop, there is reason to believe that despite
government’s good intentions, the “ICT pedagogy” is more strongly anchored rhetorically
than in practice. Essentially teachers are actually are doing what they have always done and
traditional teaching methods and technology-free learning environments are dominant. This
situation also has epistemological implications and Brown, Collins, and Duguid (1989)
argue that much common educational practice is the victim of an inadequate epistemology:

A new epistemology might hold the key to a dramatic improvement in learning and a
completely new perspective on education (...) It is, however, already possible to begin
serious reappraisal of the assumptions about learning that underlie current classroom
practice (Brown et al., 1989, p. 13).

This has gained momentum in our contemporary society where digitalisation and the
Internet are changing the underlying premises for the subjects. In the new educational
reform, The Knowledge Promotion, we find some dawning examples of this issue. For
example, in the subject of Norwegian (primary school, 5-7 stage), one of the aims for
subject content is to let the students work up digital texts and discuss the consequences of
such a writing process. Implicit in these aims is the acknowledgement that we relate to
digital texts written in e.g., word in a different way from the way we write with pen and
paper. We can move and transform the text, include hyperlinks, videos and pictures to
visualise our text and our thoughts. These processes give a non-lineistic character and
create new entry points for both the student and the texts. This is an emerging example of
the fact that the underlying premises for the subject of Norwegian are changing, because the
basic cultural technique for writing transforms the writing process. We find such examples
throughout the whole curriculum in the new educational reform, and there is a special focus
on how the school can utilise the Internet for educational purposes.

Paul Gilster describes the Internet as the great paradigm shift beyond traditional media
and states that if the core competency of the use of the Internet is critical thinking, to
understand its online application we must move beyond the concepts that we have been
taught to apply to other media (Gilster, 1997). Lankshear (2003, p. 167) underlines the fact
that this information technology revolution gives a time of upheaval for epistemologies and
states that: “(...) it is concluded that conventional epistemologies face serious challenges.
These challenges in turn have far-reaching implications for contemporary educational
practice and education.” Paavola, Lipponen, and Hakkarainen (2002) support this and (with
background in Sfard, 1998, metaphors) underline the need to develop new metaphors for
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knowledge and learning in this new, pedagogical terrain. We therefore need to develop a
digital epistemology to understand this development, to capture the changes and assess how
they influence schools and learning.

3 New digital areas—Time of upheaval?

Even if Cuban and Tyack have a critical perspective on the implementation of technology in
school, they also recognise factors that distinguish the computer from other technological
artefacts: “Computers are far the most powerful teaching and learning machines to enter the
classroom. Students and teachers can interact with computers in ways impossible with film,
radio, and television” (Cuban & Tyack, 1998, p. 126). In Norway, Seby and Rasmussen (1993),
Dale (1996), Erstad (1998), @sterud (1998, 1999) and Grepperud (1999), among others, have
asked whether it is possible to weave together pedagogy and ICT in order to create new digital
fields in school and education. This has become increasingly relevant over the last four or five
years as the new, digital technology (broadband, Internet, World Wide Web) has had a
relatively huge impact on society, with an increasingly improved infrastructure and
technological density. A whole gamut of new net-based teaching resources, portals, ultra-fast
search engines, multimedia and interactive teaching platforms (Learning Management
Systems) together with the general digitalisation of daily life exemplifies this development.
Lower-secondary school students are in many respects internauts and are digitally self-
confident in this new online, digital “landscape”. They are more comfortable with the
innovation of the Internet than their parents’ generation (Tapscott, 1998). They write, they
search, they construct knowledge, they communicate, they play, they find digital teaching aids,
they try out identities, and they make films. As a result of the technological convergence they
have an arsenal of teaching tools available at the click of a mouse, which provides a
completely different basis than a decade ago when the PC was unknown in school and the
textbook had hegemony. The digital format and the Internet are an important part of their
contemporary culture, but this is often associated with entertainment and leisure activities, and
to a lesser degree related to knowledge and formal learning. Our contemporary culture has
consequently an ambivalent attitude to the new, converging media. However, according to
Drotner (2001) we should acknowledge children’s and youth’s rights in this area. Drotner
points to the United Nations Child Convention from 1989. Under Section 13 it is written:

The child shall have the right to freedom of expression; this right shall include freedom to
seek, receive and impart information and ideas of all kinds, regardless of frontiers, either
orally, in writing or in print, in the form of art, or through any other media of the child’s
choice (United Nations, 1989).

This means that children and youth should be able to employ the cultural techniques and
media the society and school can offer at any time. In our democratic and high-tech welfare
society this is a premise for being an e-citizen. Lovlie (2003) talks about a techno-cultural
bildung (digital dannelse) which is based on a more holistic understanding about how children
and youth learn, as well as how they develop their identity. For today’s screenagers in the
network society, media and technology are important “construction-stones” in their “bildung-
journey”. From a culture-pessimist perspective this gives rise to concern for a loss of presence
and a growing anaemia of society (Negt, 1985). However, Luhman (2000) does not support
this concern and claims that it has to be considered as an evolutionary process of society, where
the presence is challenged by new streams. These new streams consist of a kind of bildung
which Qvortrup (1998) describes as administration of hypercomplexity. This, of course impacts
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the development of a new learning environment in school and education. The techno-cultural
“bildung-journey” and the abundance of technological methods available for the youngsters has
consequences for the schools’ activity-system, even if many teachers have witnessed the dif-
ficulties of weaving the technology constructively in their practice field. In many ways the
school’s context has changed radically over the last decade, but at the same time we can see that
the school fumbles in its response to this development, and remains static and protected against
technology, even if the students “bathe” in technology in their leisure-time. Not only do they
gain the skills to use a special kind of technology, they also acquire a more general digital
literacy that takes into account the increasing development in this area. However, it is legitimate
to ask whether the screenagers digital competency also includes pitfalls like the “cut and paste”
phenomenon, which undermine some of the foundations of the learning processes. From the
Norwegian PILOT project (Krumsvik, 2005a) it is interesting to note that this problem seems to
fade in parallel with the increase in teachers’ digital confidence. It is also important to bear in
mind that if students “cut and paste” from the Internet this should not always be seen as a pitfall
in the learning process. A new, Norwegian doctoral thesis documents this issue (Rasmussen,
2005) and shows that for certain student groups there appear to be constructive entry-points in
learning processes. These new developments challenge us pedagogically and also involve new
forms of communication between students and teachers, with the use of electronic-mail (e-mail),
Short Message Service (SMS) and online chat (chat) even after school-time. While individual
teachers have entered this “online-existence”, there are no structures in the schools which reflect
this new teacher role. The lack of structures for this new pedagogical terrain can (interestingly
enough) give a “bottom up” situation, where students’ everyday use of ICT necessitates new
remedial actions from the school which is witnessing this development.

However, Drotner (2001) warns against the possible hazards if we overestimate the value
of youngsters’ “online-existence” and digital competence in a pedagogical setting. She
suggests that if children and youth are used as truth-witnesses for technology use in school,
we may get a situation where Big Brother and Playstation are legitimised in schools. This
form of solidarity with the informants, or in some cases the students, (anthropologist Geertz,
1988) termed ethnographic ventriloquism, often results in a sympathetic, inside-out-
description, in which one can rapidly become house-blind. Therefore, one has to be aware
of this issue in different settings, but Drotner (2001) emphasises that the innovators in the
technology arena, the youth, can give us new perspectives on how to utilise the technology. This
is based on the fact that screenagers are digitally self-confident and utilise the technology in new
ways that the software-producers have not anticipated. Not even Bordieus’ (1994) term cultural
capital or symbolic capital seems to capture the net generation’s digital competence and
“techno-cultural bildung” journey. This is based on the discrepancy between the elitist
bildung-foundations in school and the counter culture among screenagers where mass media
plays an important part of their “cultural capital”. Schools premiere a special kind of cultural
habitus, often based on traditional, scholastic thinking. Consequently, we know what kind of
cultural capital counts in school and we should ask if school has to reconsider what common
values and “cultural capital” it should be founded on. Screenagers cultural habitus and
narratives have to be incorporated in such “re-thinking” of school in our contemporary
society. Thus, one has to explore what this really means for our schools and educational
systems and examine how curricula can incorporate such currents.

4 Digitalisation and the convergent technology

Digitalisation has led to a much easier distribution in several areas where digital format is
superior to paper format. Young people have discovered the potential inherent in the digital
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format and use the Internet as a publication channel to distribute texts, pictures, music,
animations and films to a “real audience”. In general more and more texts are being
digitalised and “shovelled out” on the Internet, with resultant positive and negative effects.
Castells expresses it thus: “So, overall, textbooks are going online” (Castells, 2001, p. 198).
At the same time he claims that in regard to books in general: “(...) does not seem that
demand is fading (...)—after all, it is a very user-friendly and portable device” (Castells,
2001, p. 199). The continuous escalating of “bytes” (the digitally) compared to “atoms” (e.g.,
books) is linked with the fact that technology is becoming easier to use, we use it more than
before, it goes faster, it is (often) more updated and it is more eco-friendly. The increasing use
of hyperlinks, animations and videos in digital text-documents is a leap from the paper-based
text documents, and gives several new opportunities for the writer to illustrate and for the
reader’s perception of the text. Many are critical of all the information that is “shovelled out”
on the Internet, (described by many as garbage), and question what it actually contributes to
pedagogical practice in school. Others ask critical questions about whether a digital textbook
on the Internet is progress when it has the same structure as a traditional textbook. In general,
the web has been held in low esteem in education and academic contexts since its “birth”, in
the beginning of 1990s (Castells, 2001).

Another dilemma is raised by Eriksen (1998) who states that digitalisation and the
Internet have considerably shortened the “life-length” of books in our contemporary
society. At the same time there has emerged a new “symbiotic” relationship between books
and the Internet and books have increasingly become dependent on the Internet as a
marketing and distribution channel (e.g., www.Amazon.com). We can see similar trends in
the music industry, where the law of intellectual work for Internet distribution of music
(MP3-format) is accepted among the artists. This increasingly alters people’s consumption
patterns. There is good reason to believe that it is just a matter of time before we will
experience the same tendency with books in general. Within scientific journals this is (more
or less) already established practice. This new stream has created new paths and new terrain
for both producers and consumers, and even if the printed textbook still seems robust in an
educational context one can see an emerging transformation of this “terrain”, which will
increasingly influence school and education. Gilster (1997) points out the complementary
potential in this process. He suggests that the digital networking supports and extends the
power of print rather than supplanting it. Gilster concludes that the two technologies
intertwine like DNA strands, the double helix of the twentyfirst century’s intellectual
revival (Gilster, 1997).

What other traits characterise the Internet and distinguish it from traditional software and
learning resources? The Internet tones down the distance dimension and we can no longer
equate the geographically distant and the unknown. Rural parts of Norway (which has
suffered throughout decades from such rhetoric) has increased its accessibility to
information and knowledge through the digital format and Internet. Today it is no longer
a future scenario to participate in online, synchronic, video-conference seminars where e.g.,
the lecturer is situated in the city of Bergen, while the participants are hundreds of miles
both from Bergen and each other. A legitimate question is: where does this seminar take
place? In Bergen? At the participants’ different locations? We are facing a situation where
we have to reconsider our perception and attitudes in regard to time and place, as well as
access to information and knowledge. Thus, the Internet contributes to globalisation and
under Norwegian conditions we may say that the Internet has a democratic and district-
friendly potential where the growth of “the global in the local” increases continuously.
Norretranders (1997) expressed the view that the Internet is the counterpart of the personal
presence and can be described as personal absentness. In many ways he claims that the
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Internet can be regarded as the most important transitional force in our culture
(Nerretranders, 1997) and, for example, for many youngsters in rural parts of Norway,
the Internet has become an important, new trajectory, “a window to the world”, based on
personal absentness. There is justification in the claim that the value of personal absentness,
paradoxically, has increased communication between Norwegian youngsters of today. Their
“online-existence” with a dense use of text-messages, chat, Skype, e-mail and weblogs
gives quite new forms for communication and a reason to re-consider the (overestimated?)
value of face-to-face interaction in our contemporary culture.

However, Luhmann (2000) asks how we can participate in society when we are
physically absent? How can we contribute to societal evolution without being in an
interactional system, which requires synchronic participation both in time and space? The
fact that these complex questions have greater impact under Norwegian conditions is
because of our relatively minor digital divides and a technology-density which is among the
highest in the world. According to Castells: “In terms of density of use of the Internet,
Scandinavia, North America, Australia, (...) South Korea, came clearly above all other
countries” (Castells, 2001, p. 209). This means that most of our youngsters become well-
acquainted with the technology through their leisure time at home, in school, in the library
and through society in general. Today’s students are in possession of an important cultural
technique (Andresen, 1999) that schools so far have neither “welcomed” nor considered
worthwhile. The question is how can schools can learn to utilise this potential? How can
schools utilise and challenge their digital competence for the benefit of the learners? These
are complex questions we must answer because we find ourselves at an educational
crossroad where the new, Norwegian educational reform, The Knowledge Promotion
(MER, 2004) demands schools and teachers should give digital literacy a high priority in all
subjects. This implies that the teachers need to become digitally confident in order to
understand how they can utilise their students’ digital self-confidence in the processes of
knowledge construction and learning. From the Norwegian PILOT project (Krumsvik,
2005a) we found that one of the main acknowledgements that digital literacy must be
achieved by teachers was Sarason’s statement: “Educational change depends on what
teachers do and think—it’s as simple and as complex as that. It would be easy if we could
legislate changes in thinking” (Sarason, 1971, p. 193). Therefore, the teachers have to see
the added value of ICT if they are going to use it. Achieving this is a complex process, but
pre-service training within digital literacy, action learning and teachers participating in a
“apprenticeship-culture” in their everyday practice, seem to be necessary steps which would
increase teachers’ digital literacies and help them recognize the added value of ICT. There
is also reason to claim that in order to incorporate digital literacy in an effective way, we
might have to develop a new pedagogy, The Third Way (Qsterud, 2004) or Blended
Learning, where school, pedagogy and the evolving digital literacy among teachers and
students captures these new trends. As Castells (2001, p. 259) expresses it: “The critical
matter is to shift from learning to learning-to-learn, as most information is online, and what
is required is the skill to decide what to look for, how to retrieve it, how to process it, and
how to use it for the specific task that prompted the search for information.” Tapscott
(1998) shares this understanding and states that the digital revolution requires the ability to
navigate in the information society. Implicit in this is the need to achieve the ability to
collaborate, investigate, analyse and distribute to succeed as “digitally literate”, students in
school today. Erstad (2004a) and Klevstad et al. (2005) thus argue that it is necessary to
revitalise the term digital competence (or digital literacy) in school, decrease the skills focus
and give it a broader content than it has traditionally enjoyed.
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In this new pedagogical terrain the need to develop new forms of assessment which
capture the escalating use of computers in school is obvious: “Increasing use of computers
in schools has led to a misalignment between the way some students develop skills and how
they are tested (...). Paper-based tests (...) require students to produce written responses
[that] underestimate the achievement of students who are accustomed to writing on computer”
(Russel, 2002, p. 1). The Apple Computer of Tomorrow (ACOT) study confirmed that
students develop new competences with the use of the computer which traditional tests do not
capture (Baker, Herman, & Gearhart, 1996). Fisher, Dwyer, and Yocam (1996, p. 5) also state
that the use of computers among the students leads to a digital competence: “(...) not being
captured by traditional assessment measures.” Under Norwegian conditions this urgent need
for new forms of assessment has (to a certain degree) been followed up by the Directorate of
Education, which outlined (in 2003) a step by step escalation of ICT-based exams from spring
2004. The main aim of this escalation is to develop new forms of assessment and to increase
the status of ICT in school. In this way it is almost impossible for the Norwegian school in
contemporary society to avoid using ICT in their educational activity and teachers are more
obligated to use ICT when it is tied to “steering-instruments” like forms of assessment. As a
consequence of this development we found that some new Norwegian assessment initiatives
(digital portfolios) have been uplifting (Petersen, 2004), and need to be explored and
developed further to capture this new pedagogical terrain. However, despite the urgent need
for new forms of assessment we see that the new Norwegian reforms in Knowledge
Promotion (MER, 2004) are continuing with paper-based exams and textbooks as “steering-
instruments”. Norwegian debate around PISA, TIMMS, PIRLS and national tests seems to,
paradoxically, result in supporting and preserving (and partly “electrifying”) traditional forms
of assessment. This “teach to the test” rhetoric has several problems, but the main problem
within the area of ICT is captured by Angela McFarlane:

I think computer-based tests can be useful but they have their place, and at the
moment my worry is that we’re going to miss the point by putting a lot of effort and
resource into moving current paper-based tests onto the computer without really
changing the assessment criteria and the assessment frameworks, which frankly won’t
get us any further forward (McFarlane, 2002, pp. 2-3).

These gaps between intention and reality result in several educational paradoxes and shows
us how difficult it is to achieve governmental aims even though the technology is present.

5 ICT and curriculum—*“Hand in hand”?

How can ICT become more than an “add-on” in the classrooms and what distinguishes
today’s efforts to implement technology in school from earlier efforts? Castells (1996)
argues that both the digital revolution and the new millennium’s emerging network society
affect how we perceive time, space, interaction and knowledge. This can be observed
through the escalation of digital format and the new Internet-based technology that has led
to transformations in society in general. This has changed our society, but what kind of
impact has this digital revolution had on schools? Darrow (1932) maintained the radio
could “bring the world into the classroom” (Darrow, 1932 cited in Cuban, 1986, p. 19).
Cuban demonstrates that this has not happened. The radio never gained a place in
classrooms, even if the expectations at the time were quite high. Some of the same rhetoric
is heard concerning the World Wide Web’s potential impact in school, and the critics ask if
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we are now ‘“recirculating old trails”. Others claim that the World Wide Web is a
considerable technological leap away from radio’s potential. Here the virtual and the real
world are increasingly joined together (Drotner, 2001). Nevertheless, a common tendency
in many earlier technological efforts was the dilemmas and technological problems ordinary
teachers experienced when they were trying to use the technology. The question is: will
transformations speed up when new and more user-friendly technology with a lower
threshold is launched? Does the convergent and transparent technology shift the focus away
from the technology issue to the pedagogy?

The convergence of technology and the interactive, flexible and network-engraved
nature of today’s ICT opens possibilities for access, manipulation, and production of
information which surpass the objectives of the earlier software, educational system and
curriculum which was created a decade ago (Lund, 2003). At the same time many experience
these reforms and curriculums as ambiguous and, as @sterud (2001, p. 221) describes it:
“(...) like the antique Janus figure the reform turns one face forward to the new millennium
and one backwards to the industrial society which now, in increasing tempo, becomes
replaced by the information society or network-society, as one also describes it.” Osterud
also problematises how this affects the teacher’s role which has one foot in tradition and
one foot in the new era: “Yes, even the information technology which has its starting point
in line with the new millennium and the new society-formation, becomes at times
mentioned as if it should be an effective instrument to preserve the established” (@sterud,
2001, p. 222). This technological ambiguity in curricula presents us with a situation where
teachers adopt the “safe and well-known”, instead of the “new and unknown”. They
become the “audience” and miss out on new possibilities for transforming the schools’
pedagogy. Referring to the curriculum, Roschelle and Pea (1999, p. 23) say that: “Since
these documents guide efforts to improve and reform schooling, it is very unlikely that
technology can achieve a large-scale impact without tight coupling.” We have seen this
dilemma in Norway where (despite ICT becoming mandatory through the national action
plan for ICT in the schools from 2002/2003 (MERCA, 1999) recent ICT-studies (Klovstad
et al., 2005) show limited subject use of ICT compared to its accessibility in school and
society in general. One sees that the action plans and the rapid development and
accessibility of technology create certain new possibilities for teachers, but these have to be
clearly anchored in the curricula if they are to become institutionalised in schools.

In a way the network society opens new horizons where the local, national and global,
distributed practice is woven together and challenges our perception of geographical
distance, identity and culture. According to Lund (2003) we encounter a situation where
new ontological® and epistemological aspects escalate and “disturb” well-established and
institutionalised views of the core in education; knowledge, learning and instruction. In the
ICT project PILOT (Krumsvik, 2006) one of the main findings was that the “screenagers”
constructed knowledge in quite new ways in their “on-line” existence. This challenges our
perception of epistemology. In many ways we can view this new “knowledge-formation” as
a step further from acquiring knowledge only through textbooks and the teachers’ voice in
classrooms. However, it is still too early to state how such new knowledge construction can
and should be implemented in the subjects. Can we expect any progress and change in this
area when digital literacy has become mandatory and shall be integrated in all subjects in
the new educational reform from autumn 2006? To illustrate the new dilemmas which

2 Ontology: “Ontology is the consideration of being: what is, what exists, what it means for something—or
somebody—to be” (Packer & Goicoechea, 2000, p. 227).
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emerge within this reform, one must first recognize that the new curriculum has relatively
general aims of competence in the subjects and relatively large local freedom (25%) for
schools’ local curriculum activity. Nevertheless, it is reasonable to believe that the new
textbooks developed for the reform will be given an even stronger position than normal,
because they seem set to function as “guiding stars” for the teachers in the first years of the
reform. This is understandable so early in the reform, but it presents a situation where the
textbook (again) will be a “steering-instrument”, and again poses the question of how
digital literacy will be handled. In some subjects we find that some newly developed
textbooks hardly mention the term digital literacy, and if they do, they refer to the
publishers’ own digital learning resources on the Internet (which are often poorly
developed). This may give rise to a situation where digital literacy is accorded low priority
in textbooks, even if the Government demands that digital literacy shall be included in all
subjects in all stages in compulsory school (1-13). We may find that textbook authors and
publishers steer some of the ICT use in school without highlighting digital literacy
sufficiently (if this is intentional or not can be discussed, but it is conspicuous that they did
not give digital literacy more attention when the Government demanded it so clearly in the
new educational reform). This situation illustrates the need for textbook authors and
publishers to give digital literacy higher priority and the need to develop solid, digital
learning resources on the Net which can be a catalyst to avoid that textbook authors
strengthen the low ICT use in school in a country with very high technology density. The
first moves to alter this state of affairs is currently being debated in Norway. Teachers’
organisations are demanding journals review not only new textbooks, but also new digital
learning resources which are being developed for the new educational reform. In this way
digital learning resources can get more attention and increase their status versus textbooks.

Another issue with Norwegian textbooks is raised by Selander and Skjelbreid (2004),
who mention that together with the fact that textbooks still have the hegemony in
Norwegian schools and control much of the instruction in the classrooms, they are also
characterised by a conservatism that entails canonical texts and a canonical view of
knowledge. As Haavelsrud notes:

(...) cultural literacy does not provide enough attention to the daily culture of youth
and different ethnic cultures in comparison to the established and static culture that has
already been institutionalized (Haavelsrud, 1997, p. 251).

According to @sterud (2004), such cultural literacy (or cultural canon) is preserving the
established in school and the strong position of the textbooks becomes an obstacle to the
curriculum’s emphasis on project work and the use of new technology in the subjects. While
the digital learning resource Wikipedia manages to (in a certain way) incorporate the daily
culture of youth and different ethnic cultures, it is not a part of this cultural canon in the
schools of today, even if screenagers are using it almost around the clock to construct
knowledge. Consequently, we can justifiably assert that, in the school, the PC is still perceived
as an external technology while the textbook is an integrated part of the culture. Recent studies
in Norwegian schools (Erstad, 2004b; Klavstad & Kristiansen, 2004; Klavstad et al., 2005)
confirm this and show that the use of ICT in the subjects is limited, the skills aspect has the
strongest focus, and the view of technology is often instrumental. A important reason for this
situation seems to be the fact that Norway is still dominated by and favours paper and pencil
exams, which undermine some of the main intentions of the government’s reforms.

On this backdrop one can observe that the new educational reform, action plans, a more
transparent technology and new digital learning resources create new possibilities for
teachers, but have to be more explicitly anchored in textbooks and local curricula if ICT is
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to be institutionalised in schools. In this way we might avoid textbooks becoming a
“steering-instrument” for educational technofobia in the new reform.

6 Digital challenges for teachers

In the network society it is necessary to become digitally self-confident in order to
participate in society in general as well as in school. Technology is becoming increasingly
seamlessly integrated in the way we communicate and transparent in our practices.
Consequently our traditional perception of communication has changed and the net-
generation (Tapscott, 1998) is in many respects the innovator in this area. This
communication transformation has its benefits and disadvantages, and opens new
pedagogical terrain for the teachers. It is therefore reasonable to claim that this challenges
the teacher in many ways. In the network society the teacher faces an increasing complexity
very much in contrast with the situation only a decade ago when the World Wide Web was
in its infancy. The Norwegian teachers of today have to deal with the fact that digital
literacy has become mandatory in all subjects, the distance between the subjects in the
formal school setting and “the real world” is decreasing and new trajectories are emerging.
At the same time, the textbook hegemony is crumbling, the underlying premises for the
subjects are changing and the subjects are expanding their knowledge foundations. This is
not problematic and it is necessarily a common development if the technology density gives
educational possibilities. The teachers’ perception of the Internet’s contribution to education
varies widely and can be described as a “Rorschach-test of educational philosophy”
(Resnick & Rusk, 1996). According to Resnick and Rusk (1996, p. 11) there are three main
groups of teachers according to their instructional and educational philosophy: The first
group “(...) sees education as instruction: If we could just “deliver” better instruction, we
would have better education. The second and third are more “learner centered”, based on
the belief that people actively construct knowledge from their experiences and explora-
tions.” Resnick and Rusk (1996) point to epistemological and ontological aspects which, in
many ways, reflect how differently the Internet is perceived among teachers and what its
contributions to educational purposes might be. They are specially preoccupied with the
third group which: “(...) puts a special emphasis on design and construction activities, based
on the belief that people construct knowledge with particular effectiveness when they are
actively engaged in constructing meaningful artifacts” (Resnick & Rusk, 1996, p. 12). Even
if one believes that the Internet has this potential, one still encounters several challenges and
dilemmas when one gets closer to the concrete use of Internet technology for educational
purposes. Several questions emerge, such as: Can one believe what one sees?, Is the web-
page cited today gone tomorrow? and Are net-encyclopaedias as reliable as paper-format-
encyclopaedias? They all show a discrepancy between intentions and reality and illustrate
we are in many ways still in the infancy of the instructional use of Internet in school. The
dilemma the teacher faces is obvious: when net-portals, net-encyclopaedia, net-dictionaries
are a mouse-click away for the students, why should students bother with borrowing (often
old) encyclopaedias and dictionaries from the library (if they are not on loan?). The teacher
also faces the dilemma between free, open-source, easy accessible encyclopaedias as
Wikipedia (with its limited quality assurance) versus high-cost, paper-based Store Norske
Leksikon [The Great Norwegian Encyclopaedia] and Encyclopaedia Britannica (which
have high quality assurance). At the same time this terrain seems to be shifting, because in
Nature an expert-led investigation with peer review of the coverage of science in Internet
encyclopaedias, revealed that Wikipedia came close to Britannica in terms of accuracy
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(Nature, 2005). This might change our perception of free encyclopaedias and how we can
utilise such learning resources in school and to, for example, decrease digital divides.

Another issue will occur when all the paper-based encyclopaedias go (in full-version)
online: should we value knowledge written on paper more favourably than the same words
of knowledge in digital format on the net? These dilemmas give rise to a situation where
actually: “Very few web resources are indexed to curricula, state frameworks or national
standards” (Roschelle & Pea, 1999, p. 23), and are therefore not considered as valuable as
paper-based textbooks, encyclopaedias, dictionaries. This is interesting in light of some of
the findings from PILOT (Krumsvik, 2005b) where ordinary teachers developed their own
digital subject portals on the Internet and included them in the syllabus. This helped
transform the organisational structure of their school and markedly increased the status of
digital learning resources. A “side-effect” of this school development process seems to be
the fact that digital articles and texts on the Internet experienced a longer “life-span” than
paper-based articles handed out in classrooms. Seven years after the teachers developed
these subject portals, the same texts and articles have been updated and are still on the
syllabus, while the paper-based articles are history. This has changed the teachers’
perceptions of digital format versus paper format, especially the fact that the digital format
can be accessed “anywhere and anytime” from the students” PCs and also that it enjoys a
longer life-span because of the possibilities of storing and updating the texts. In relation to
such aspects we might interpret the digital format as superior to the paper based format.

Therefore, the Internet’s “Rorschach-test”, the distinction between “atoms” (books) and
“bytes” (digital learning resources) challenges us (Lankshear, 2003), and becomes
continually revived; it enforces both pedagogical debates about educational philosophy in
the network society, as well as the need for a broader digital literacy among teachers,
teacher educators and students to capture these challenges and dilemmas. The first step in
this new pedagogical terrain is to admit that the Internet is a considerable leap from
traditional software and, Castells as states: “(...) the Internet (...) is not just a technology. It
is the technological tool and organisational form that distributes information power,
knowledge generation, and networking capacity in all realms of activity” (Castells, 2001,
p- 269). Consequently, educators need to be aware of this distinction and aware of the
digital revolution’s powerful convergence of traditional media. The impact of technology
will, in many ways, herald a time of upheaval in school and teacher education.

7 Summary

This paper has highlighted some of the possibilities, challenges and dilemmas which have
emerged in the new digital terrain. In the first part [ have pointed to the gap between the
intentions and the reality within this area. In the second part I have highlighted the need for
a new digital epistemology in school and education. The third part has focused on the need
for a ”third way” within pedagogy. In the fourth part I have drawn attention to the new
educational reform in Norway and the increased status (and problems) for digital literacy.
The fifth part has detailed the challenges for the role of the teacher and how the digital
format has influenced the traditional role in particular. In the following and last part of the
paper I make some concluding remarks.

8 Conclusion

This paper has detailed a perspective on how the digital revolution affects teacher
educators, teachers and schools in contemporary Norwegian society. The main focus has
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been centered around the question: How does the digital revolution affect school and
teacher education in our contemporary Norwegian society? In this last section I summarise
the paper and highlight some of the main challenges.

First, the paper has discussed why implementation of ICT only succeeds when the
school organisation is able to restructure itself, and doesn’t just overlay ICT on the old
organisational structure. At the same time it is claimed that it is not sufficient to integrate
ICT in such a process of alteration if one wants to achieve breakthrough innovation in
school organisation. Other structural changes must be implemented simultaneously with the
introduction of the technology and, to achieve this, it is important that both school leaders
and teachers are the driving forces in these innovation processes and are able to transform a
well intentioned project into a successful operation within the organisation, and to see it
institutionalised.

One can also observe the importance of the impact of Internet resources impact on the
institutional structure of the school. Digital artefacts have previously been considered as
“just a tool”, but once they are ascribed a higher authority in school (in the syllabus or as
part of exams), they can contribute to the solution of digital challenges. This is a frequently
encountered challenge for using the web in education. Digital artefacts have to be integrated
into the school’s structure if teachers and students are going to make use of them (Roschelle
& Pea, 1999). It is also worth noting that web resources can be used as new methodological
gateways by both teachers and students, and when in tune with local needs and screenagers
“online-existence”, they appear to have their strengths where traditional textbooks fall short
(Krumsvik, 2006). There is no doubt that Norwegian students are digitally self-confident
and motivated in the new pedagogical terrain, but at the same time, are dependent on
digitally self-confident teachers and new assessment-frameworks if they are to avoid well-
known pitfalls in technology-rich learning environments.

The paper also explains that the students’ seamless, “online-existence”, opens new
educational possibilities which, to date, have received little attention or use in subject areas
(web-blogging, high chat use, SMS, IP-telephone communication, PDAs, GPS-devices).
This can be interpreted in light of Beck’s (1992) term subpolitisation, where screenagers
engage in issues which are tied to their lifeworld (including political issues). In particular,
web-blogging seems have a interesting potential within digital literacy which schools must
explore and incorporate as part of their curriculum and subject use of ICT.

With this backdrop I claim that one can consequently see the contours of a situation
where the more technology is tied to the curriculum, the syllabus and forms of assessment,
the better the structural impact on school organisation and the revitalisation of the role of
the teacher.

Second, the paper examines whether we are facing up to the epistemological challenges
in our contemporary educational system. From the history of our schools we know there has
been a relationship between what we consider to be knowledge, and the means and methods
by which this knowledge has been gathered, assessed and passed on through an educational
system. The educational system has been built upon the premise that information has been
restricted in terms of access (with distribution through teachers and textbooks). In this paper
I argue that these premises are now being challenged in our contemporary society. A high
technology density in Norwegian society combined with screenagers “online” existence and
growing digital literacy, increasingly challenges the school’s hegemony as the main
“knowledge-arena” in society. Consequently, the digital revolution and the Internet force a
re-conceptualisation of the core questions in learning and teaching: the what, the how and
the why. I suggest that one can see the contours of new ontological and epistemological
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aspects emerging which disturb well-established discourses on education, knowledge,
curriculum, learning and teaching. Through new technology (the digital format and the
Internet) the epistemological perception of “what knowledge is” and of knowledge
construction has changed. To a certain degree we see the contours of learning as increasingly
grounded in a social ontology, based on these emerging trajectories in the network society.
The schools (and teacher education) has to incorporate these new trajectories, include this
newly developed, broader, digital literacy (MER, 2005), and consider it as an important part
of the screenagers’ cultural habitus in the network society. If the school rejects the technology
and neglects utilisation of the students’ digital self-confidence we may find that (put to the
extreme) “out-of-school” learning becomes a more important learning context than school.
However, this emerging, digital epistemological and ontological development creates several
dilemmas, challenges and problems which show that the area is still in its “infancy”.

In conclusion, I propose that some of the digital challenges of the school can be solved
by upgrading technology facilities to achieve the ambitious ICT visions in the new
educational reform. At the same time schools have to make structural changes, through
locally anchored strategies, with both the school management and teachers acting as
“driving forces”. As Cuban and Tyack say: “(...) whether teachers will embrace this new
technology depends in good part on the ability of technologically minded reformers to
understand the realities of the classroom and to enlist teachers as collaborators rather than
regarding them as obstacles to progress” (Cuban & Tyack, 1998, p. 126). In this way the
policy-makers, politicians, reseachers and school leaders have to consider the factor which
is probably the most important in our contemporary, ICT-implementation: the teacher. They
have to give him/her the necessary digital literacy to actually experience where the
technology gives added value and where it is redundant. This can be constructive in
achieving the mandatory ICT use in school in general and will help incorporate the
mandatory digital literacy in all subjects. Such development can alter how “teachers teach
and learners learn” in our contemporary society, instead of participating in the general
rhetoric around the technology’s excellence or the exaggerated scepticism. When ICT-use is
not founded on technology discourses from the past but on more thoroughly “hands-on”
experiences and new knowledge within this field, it is reasonable to believe that the digital
revolution will affect school and teacher education positively in contemporary Norwegian
society.

References

Andresen, B. B. (1999). Skolen I tiden—Vsentlige elementer I en fortsat IT-udbygning (The school in our
time—The most essential elements of a continuous IT-development). Kebenhavn: Kroghs Forlag (in
Danish).

Arnseth, H. C. (2000). Resonnering I interaksjon (Reasoning in interaction; in Norwegian). In S. Ludvigsen
& S. Osterud (Eds.), Ny teknologi—Nye praksisformer (New technology—New forms of practice; in
Norwegian) (pp. 171-211). Oslo: Unipub Forlag.

Baker, E., Herman, J., & Gearhart, M. (1996). Does technology work in school? Why evaluation cannot tell
the full story. In C. Fisher, D. Dwyer & K. Yocam (Eds.), Education and technology: Reflections on
computing in classrooms (pp. 185-202). San Francisco: Apple.

Beck, U. (1992). The risk society. Towards a new modernity. London: Sage.

Bourdieu, P. (1994). In other worlds, essays towards a reflexive sociology. London: Polity.

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the culture of learning. Educational
Researcher, 18(1), 32-42.

Castells, M. (1996). The rise of the network society. Oxford: Blackwell.

Castells, M. (2001). The Internet galaxy. New York: Oxford University Press.

@ Springer



254 Educ Inf Technol (2006) 11: 239-256

Cuban, L. (1986). Teachers and machine: The classroom use of technology since 1920. New York: Teachers
College.

Cuban, L. (2001). Oversold and underused. Computers in the classroom. Cambridge: Harvard University Press.

Cuban, L., & Tyack, D. (1998). Tinkering toward Utopia. Cambridge: Harvard University Press.

Dale, E. L. (1996). Pedagogikk og informasjonsteknologi (Pedagogy and information technology; in
Norwegian). Nordisk Pedagogikk, 16(2), 98—108.

Darrow, B. (1932). Radio: The assistant teacher. Columbus, OH: R. G. Adams.

Drotner, K. (2001). Medier for fremtiden. Born, unge og det nye medielandskap (Media for the future.
Children, youngsters and the new media landscape). Copenhagen: Host & Sen (in Danish).

Engestrom, Y. (1995). Innovative organizational learning in medical and legal settings. In L. Martin, K.
Nelson & E. Tobach (Eds.), Sociocultural psychology: Theory and practise of doing and knowing
(pp. 326-356). Cambridge: Cambridge University Press.

Eriksen, T. B. (1998). Sakprosa i var egn tid. Norsk litteratuhistorie, sakprosa fra 1750 til 1995, bind Il
(Factual prose in our time. Norwegian history of literature, factual prose from 1750 to 1995, volume II).
Oslo: Universitetsforlaget (in Norwegian).

Erstad, O. (1998). Innovasjon eller tradisjon. Evaluering av prosjektvirksomhet under KUF's handlingsplan:
“IT i norsk utdanning” (Innovation or tradition? Evaluation of project-activities under the Ministry of
Education, Research and Church Affairs® Action plan: IT in the Norwegian education). Oslo: KUF/ITU.

Erstad, O. (2004a). Pa sporet av den digitale kompetanse (On the trail of digital competence). In H.
Sigmundsson & F. Bolstad (Eds.), Leering. grunnbok i leering, Teknologi og samfunn (Learning. Basic
book in learning, technology and society) (pp. 81-109). Oslo: Universitetsforlaget (in Norwegian).

Erstad, O. (2004b). PILOTER for skoleutvikling. Samlerapport fra forskningen 2000-2003 (PILOTS for
school development. Final report from the research-period 2000-2003). ITU Skriftserie. Rapport 28.
Oslo: Unipub (in Norwegian).

Fisher, C., Dwyer, D. C., & Yocam, K. (1996). The apple classroom of tomorrow—An overview. In C. Fisher,
D. C. Dwyer & K. Yocam (Eds.), Education and technology: Reflections on computing in classrooms
(pp. 1-12). San Francisco: Jossey-Bass.

Geertz, C. (1988). Works and lives: The anthropologist as author. Cambridge: Polity.

Gilster, P. (1997). Digital literacy. London: Wiley.

Grepperud, G. (1999). Og skolen former i sitt bilde. In T. Frehlich (Ed.), Morgendagens @BC, ITUs
essaysamling (Tomorrows @BC, ITU’s collection of essays). Oslo: ITU (in Norwegian).

Haavelsrud, M. (1997). Perspektiv i utdanningssosiologi (Perspective in educational sociology). Oslo: Arena
Forlag (in Norwegian).

Kirke, Utdanning og Forskningsdepartementet (KUF) [Norwegian Ministry of Education, Research and
Church Affairs (MERCA)] (1999). IKT i utdanningen. Plan for 2000-2003. Prinsipper og oppbygging
(ICT in education. Plan for 2000-2003. Principles and construction). Oslo: Statens Forvaltningsteneste
(in Norwegian).

Klovstad, V., & Kiristiansen, T. (2004). ITU monitor. Skolens digitale tilstand 2003 (ITU monitor. The
schools’ digital condition 2003). Rapport 1/2004. Oslo: ITU (in Norwegian).

Klovstad, V., Erstad, O., Kristiansen, T., & Seby, M. (2005). ITU monitor 2005. Pd vei mot digital
kompetanse i grunnopleringen (ITU monitor. On the way towards digital literacy in compulsory
education; in Norwegian). Rapport 2/2005. Oslo: Universitetsforlaget (in Norwegian).

Krumsvik, R. (2004a). IKT i det nye leeringsrommet, 2 (ICT in the new learning-space, 2) Forskingsrapport
fra PILOT-prosjektet (Research report from the PILOT-project). ITU s-Skriftserie, Rapport nr. 25 (ITU’s-
reports, Report nr. 25). Universitetet i Oslo: Unipub (in Norwegian).

Krumsvik, R. (2004b). Elevar som kunnskapsprodusentar (Students as producers of knowledge). Norsk
Pedagogisk Tidsskrift (Norwegian Journal of Pedagogy), 88(6), 467—480 (in Norwegian).

Krumsvik, R. (2005a). ICT and community of practise. Scandinavian Journal of Educational Research, 49
(1), 27-50.

Krumsvik, R. (2005b). ICT and innovations in lower secondary school. The Journal of Nordic Pedagogical
Research, 25(3), 190-207.

Krumsvik, R. (2006). ICT in the school. ICT-initiated school development in lower secondary school.
Doctoral dissertation (Dr Philos). The Department of Education and Health Promotion. Bergen: University
of Bergen.

Lankshear, C. (2003). The challenge of digital epistemologies. Education, Communication & Information, 3(2),
167-186.

Lovlie, L. (2003). Teknokulturell danning (Techno—cultural growth; in Norwegian). In R. Slagstad, O. Korsgaard
& L. Lovlie (Eds.), Dannelsens forvandlinger (The transformation of growth) (pp. 347-371). Oslo: Pax
Forlag (in Norwegian).

@ Springer



Educ Inf Technol (2006) 11: 239-256 255

Ludvigsen, S. (2000). Lering av og med teknologi (Learning by and with technology). In S. Ludvigsen & S.
Osterud (Eds.), Ny teknologi—nye praksisformer (New technology—new forms of practice) (pp. 107—
124). Oslo: Unipub (in Norwegian).

Ludvigsen, S., & Rasmussen, 1. (2005). Modeller pa reise. En analyse av endringer i leererutdanningen—
sluttrapport for PLUTO (A analysis of alterationsin teacher education—Final report for PLUTO). Oslo:
ITU (in Norwegian).

Luhmann, N. (2000). Sociale systemer (Social systems). Kebenhavn: Hanz Reizels Forlag (in Danish).

Lund, A. (2003). The teacher as interface. A dissertation submitted for the degree of Philosophia Doctor
(Ph.D.). The Department of Teacher Education and School Development. University of Oslo.

McFarlane, A. (2002). Opening Pandora s toolbox. How digital tools empower learners and teachers.Transcript
of presentation, 67 November 2002, National Museum of Photography, Film and Television, Bradford.
Retrieved December 17, 2004, from http://www.nestafuturelab.org/events/past/pt_pres/am02.htm.

Moderniseringsdepartementet [Ministry of modemisation (MOD)] (2005). eNorge 2009—det digitale spranget
(eNorway—the digital leap). Oslo: MOD (in Norwegian).

Nature (2005). Internet encyclopaedias go head to head. Nature, special report Dec. 2005. Retrieved January
30, 2005, from http://www.nature.com/news/2005/051212/full/438900a.html.

Negt, O. (1985). Det levende arbejde og den stjalne tid (The living work and the stolen time). Kebenhavn:
Politisk revy (in Danish).

Norretranders, T. (1997). Stedet som ikke er: Fremtidens ncerveer, neetveerk og Internet (The place which not
is. The futures presence, network and Internet). Kebenhavn: Aschehoug (in Danish).

Organisation for Economic co-Operation and Development (OECD) (2003). Education at a Glance 2003. Retrieved
August 2003, from http://www.oecd.org/document/52/0,2340,en 2649 34515 13634484 1 1 1 1,00.html.

Osterud, S. (1998). Lektorer i villrede (Sixth form teachers in bewilderment). Kronikk. Dagbladet (26 April
1998) (in Norwegian).

Osterud, S. (1999). Norsk skole baklengs inn i neste artusen (The Norwegian school backwards into the next
millenium). Bedre skole (Better school), 2, 52—60 (in Norwegian).

Osterud, S. (2001). Mot en ny laererolle—I samspill med det teknologiske og institusjonelle miljoet (Towards
a new teacher-role—In interplay with the technological and institutional environment). In T. Bergem
(Ed.), Slipp elevene los! (Let the students be free!) (pp. 221-240). Oslo: Gyldendal Akademisk
(in Norwegian).

Osterud, S. (2004). Utdanning for informasjonssamfunnet. Den tredje vei (Education in the information
society. The third way). Oslo: Universitetsforlaget (in Norwegian).

Paavola, S., Lipponen, L., & Hakkarainen, K. (2002). Epistemological foundations for CSCL: A comparison
of three models of innovative knowledge communities. In G. Stahl (Ed.), Computer-supported
collaborative learning: Foundations for a CSCL community: Proceedings of the Computer-supported
Collaborative Learning 2002 Conference (pp. 24-32). Hillsdale, New Jersey: Erlbaum. Retrieved
January 25, 2003, from http://newmedia.colorado.edu/cscl/228 html.

Packer, M. J., & Goicoechea, J. (2000). Sociocultural and constructivist theories of learning: Ontology, not
just epistemology. Educational Psychologist, 35(4), 227-241.

Petersen, B. K. (2004). Skoleutvikling med digitale mappekonsepter (School development with digital
portifolios). ITU Skriftserie. Rapport nr. 22. Universitetet i Oslo, Oslo: Unipub (in Norwegian).

Qvortrup, L. (1998). Det hyperkomplekse samfund (The hyper-complexity of society). Kebenhavn:
Gyldendal (in Danish).

Rasmussen, 1. (2005). Project work and ICT. Studying learning as particpation trajectories. Doctoral
dissertation. Faculty of Education. University of Oslo.

Resnick, M., & Rusk, N. (1996). Access is not enough. Computer clubhouses in the inner city. The American
Prospect, 27, 60-68.

Roschelle, J., & Pea, R. (1999). Trajectories from today’s WWW to powerful educational infrastructure.
Educational Researcher, 8(5), 22-25.

Russel, M. (2002). Its time to upgrade. Tests and administration procedures for the new millennium.
Washington: US Department of Education. Retrieved January 04, 2003, from http:/www.ed.gov/rschstat/
eval/tech/techconf00/russell_paper.html.

Sarason, S. (1971). The culture of the school and the process of change. Boston: Allyn & Bacon.

Selander, S., & Skjelbreid, D. (2004). Pedagogiske tekster for kommunikasjon og leering (Pedagogical texts
for communication and learning; in Norwegian). Oslo: Universitetsforlaget (in Norwegian).

Stard, A. (1998). On two metaphors for learning and the danger of choosing just one. Educational Researcher,
27(2), 4-13.

Seby, M., & Rasmussen, T. (Eds.) (1993). Kulturens digitale felt. Essays om informasjonsteknologiens
betydning (The culture’s digital field). Oslo: Aventura (in Norwegian).

@ Springer


http://www.nestafuturelab.org/events/past/pt_pres/am02.htm
http://www.nature.com/news/2005/051212/full/438900a.html
http://www.oecd.org/document/52/0,2340,en_2649_34515_13634484_1_1_1_1,00.html
http://newmedia.colorado.edu/cscl/228.html
http://www.ed.gov/rschstat/eval/tech/techconf00/russell_paper.html
http://www.ed.gov/rschstat/eval/tech/techconf00/russell_paper.html

256 Educ Inf Technol (2006) 11: 239-256

Statistisk Sentralbyra [The Central Bureau of Statistics (SSB)] (2005). Utdanningstatistikk. Elevar i
grunnskolen. Forebelse tal (Educational statistics. Students in primary school. Preliminary results). Oslo:
SSB (in Norwegian).

Tapscott, D. (1998). Growing up digital. The rise of the net generation. New York: McGraw-Hill.

Undervisnings og Forskningsdepartementet (UFD) [Ministry of Education and Research (MER)] (2003a).
Program for digital kompetanse 2004-2008 (Program for digital competence, 2004-2008). Oslo: Statens
Forvaltningsteneste (in Norwegian).

Undervisnings og Forskningsdepartementet (UFD) [Ministry of Education and Research (MER)] (2003b).
Rammeplan for praktisk pedagogisk utdanning (General Plan for Teacher Training, MER 2003).

Undervisnings og Forskningsdepartementet (UFD) [Ministry of Education and Research (MER)] (2004).
Stortingsmelding nr. 30, Kultur for lering (White paper no. 30, culture for learning). Oslo: Statens
Forvaltningsteneste (in Norwegian).

Undervisnings og Forskningsdepartementet (UFD) [Ministry of Education and Research (MER)] (2005).
Leereplan for den 13-drige grunnoppleeringen (The national curriculum for primary education). Oslo:
Statens Forvaltningsteneste.

United Nations (1989). United nations child convention. Retrieved April 2005, from http://www.unhchr.ch/
html/menu3/b/k2crc.htm.

Vaage, O. F. (2005). Norsk Mediebarometer 2004 (The Norwegian Mediabarometer; Electronic version).
Oslo: Statistisk Sentralbyrd (in Norwegian).

@ Springer


http://www.unhchr.ch/html/menu3/b/k2crc.htm
http://www.unhchr.ch/html/menu3/b/k2crc.htm

	The digital challenges of school and teacher education in Norway: Some urgent questions and the search for answers
	Abstract
	Introduction
	Stability and change
	New digital areas—Time of upheaval?
	Digitalisation and the convergent technology
	ICT and curriculum—“Hand in hand”?
	Digital challenges for teachers
	Summary
	Conclusion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


