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Abstract Digital literacy is now defined as a key area of competence in the new national
curriculum for schools in Norway. For policy makers the terms ‘information society’ and
‘knowledge society’ has been used to argue for implementing new technologies in
education, and for improving learning. These views have been highly problematic, partly
because they do not take into consideration how new technologies are used by young
people, or how schools work as social practices. This article will focus on how we
conceptualize a student perspective in schools related to the use of digital technologies.
Combining an increased focus on digital literacy in school curricula with an increased focus
on student participation challenges our conception of the school-aged learner. In discussing
these issues I will draw on results from a number of school-based ICT projects that I have
been involved in since 1998.

Keywords Digital literacy . Student-centred . ICT-rich learning environments .

Curriculum reform

1 Introduction

In many countries around the world (New Zealand, Hong Kong, Scotland, Finland,
Norway) digital literacy is now defined as a key area of competence in curricula for schools
(Kozma, 2003). For policy makers the terms ‘information society’ and ‘knowledge society’
has been used to argue for implementing new technologies in education, and for improving
learning (Osterud, 2004). These views have been highly problematic, partly because they
do not take into consideration how new technologies are used by young people, or how
schools work as social practices (Bereiter, 2002).

Considering the impact of information and communication technologies on young
people’s lives, it is clear that we need to look closer at the social and educational implications
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this has on literacy and learning (Bransford, Brown & Cocking, 2000; Livingstone, 2002;
Wells & Claxton, 2002), and how they represent ‘equipments for living’ (Cole & Keyssar,
1985). How this comes together in school-based settings is less clear, and there is a need to
analyze different aspects of digital literacy. Current perspectives range from broad cultural
analysis linked to ‘multiliteracies’ (Cope & Kalantzis, 2000) to developments of specific
standards for learning and ICT-literacy (see http://cnets.iste.org/).

My frame of reference for discussing digital literacy and schooling is mainly how we
conceptualize a student perspective in schools related to the use of digital technologies.
Combining an increased focus on digital literacy in school curricula with an increased focus
on student-centred learning environments (Land & Hannafin, 2000) challenges our
conception of the school-aged learner. In discussing these issues I will draw on results
from a number of school-based ICT projects that I have been involved in since 1998.

1.1 A national agenda on digital literacy

The year 2006 marks 10 years of strategic development on ICT in the Norwegian
education system. These 10 years can be divided into three main phases. The phases
indicate the overall national agenda for scaling up activities using digital media in
Norwegian schools. The three phases are also expressed in specific ‘action plans’ from the
Ministry of Education (http://www.odin.dep.no/kd/english/doc/handbooks/015081-990004/
dok-bn.html).

The first phase, from 1996 until 1999, was mainly concerned with the implementation
of computers into Norwegian schools. There was less interest in the educational context. In
the next phase, from 2000 until 2003, the focus was more on whole school development
with ICT and changing learning environments. The phase we are in now, from 2004 until
2008, puts more emphasis on digital literacy as part of knowledge building among
students, and what learners do with technology. This opens future perspectives on
technology and education. The data I will present here illustrates the transition from the
second to the third phase.

One immediate challenge in these developments has been the balance between ‘top-
down’ and ‘bottom-up’ strategies. One element has been to commit the Ministry of
Education to developing ICT in Norwegian schools, another has been to get schools to use
ICT more actively. The latter has been more difficult, and there has at times been too much
pressure from ‘the top’ initiating projects, without too much happening at ‘the bottom’. In
the last 3–4 years this has changed in the sense that more schools initiate activities
themselves.

As a consequence of such processes, a discussion on knowledge creation on a national
level has surfaced in Norway. Some, mostly on the policy level, argue, based on PISA
results, that knowledge in the basic skills of reading, writing and numeracy should have
priority, while some researchers argue that our conception of knowledge is under transition
(Osterud, 2004).

An interesting compromise has been that digital literacy and the ability to use digital tools
has been written into the new national curriculum and is defined to be as important as
reading, writing and numeracy. The implication is that all students on all levels and in all
subjects should use and relate to digital media in their learning processes in Norwegian
schools. The emphasis is mainly on skills in using the technology, but also implies broader
issues of competence such as evaluating sources critically when using the Internet and using
ICT to collaborate.
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In addition the Ministry of Education has initiated a specific ‘Program for digital
competence 2004–2008’, with different research and development work on different levels in
the education system.

1.2 What is digital literacy?

In this context it is necessary to ask what is meant by digital literacy and the implications
this has on our construction of the school-aged learner. In the new curriculum it is unclear
what is meant by this, and they often use the term ‘using digital tools’ as a curriculum goal.
In the white paper, making the framework for the curriculum, it is described as:

Digital literacy is the sum of simple ICT skills, like being able to read, write and
calculate, and more advanced skills that makes creative and critical use of digital tools
and media possible. ICT skills consist of being able to use software, to search, locate,
transform and control information from different digital sources, while the critical and
creative ability also imply an ability to evaluate, use sources of information critically,
interpret and analyse digital genres and media forms. In total digital literacy can
be seen as a very complex competence. (Ministry of Education, 2004: p. 48, my
translation)

In a recent book (Erstad, 2005) I have used this description of digital literacy to present a
definition of digital literacy as “skills, knowledge and attitudes in using digital media to be
able to master the challenges in the learning society”. This is a broad definition linked to the
challenges of what some call the ‘learning society’ (Qvortrup, 2001) indicating a more
active, process-oriented perspective on society than terms like the knowledge, information
or networked society.

Digital competence relates to both an ability to operate technological applications and to
use technology to accomplish personal and collective needs. In this sense, it raises
important questions about new digital divides in the population, between those who know
how to operate the technology and those who do not, and between those who use the
technology to gain relevant knowledge for education and those who use it for other
purposes.

Important perspectives on this broader cultural issue can be found in the literature about
the changing features of literacy in our culture (Kubey, 1997; Lankshear, 1997; Warschauer,
1999). In her book ‘Literacy in a digital world’ Kathleen Tyner (1998) studied some of the
elements of a modern interpretation of literacy both related to what she termed ‘tool
literacies’, which imply having the necessary skills to be able to use the technology, and
‘literacies of representations’, which relate to the knowledge of how to take advantage of
the possibilities that different forms of representation give the users, especially the new
information and communication technologies.

The background of this terminology goes back to the overall critique of the traditional
conception of literacy as the ability to read and write (Graff, 1979; Street, 1984). A broader
socio-cultural understanding of literacy builds on our relationship to many different forms
of representation (Barton, 1994), all collected under the heading of media literacy, and later,
digital literacy (Buckingham, 2003).

The term digital literacy has also grown out of discussions about media education in
schools and analysis of how children and youth use different media. In a Norwegian setting
media education has had a clear objective of creating critical and analytical competences
among the young in their use of media. Media education in schools takes into consideration
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the media experiences from outside the school, what might be called the ‘everyday
concepts’ and experiences of the students, and established certain ‘scientific concepts’ and
content that the students are introduced to in the school in order to increase their reflection
and understanding of the media. This line of thinking has now been transferred to
discussions about digital literacy. However, where media education has been structured as
one subject in schools, digital literacy is defined more broadly within all subjects on all
levels. This raises some critical issues on how this is to be done, and the implications this
has for both teachers and students.

We can conclude from the above that digital literacy is high on the political agenda, but
it is not clear what is meant by this term, especially when we try to link in-school and out-
of-school activities.

1.3 Voices of multi-literacies

In order to communicate and make sense of the world we use different kinds of mediational
means. Many researchers from different perspectives have been interested in this
phenomenon. In relation to learning and development, the perspective of most immediate
relevance is the socio-cultural perspective first developed by Russian psychologists during
the 1920s–1930s. I briefly highlight four elements of relevance.

The first is the importance of studying the tools and resources used for human
development in social practices. Any culture incorporates a number of different tools, or
what many call artefacts. In order to study the culture you need to grasp the knowledge and
ideas built into the developments of certain tools or artefacts. Development of material
resources goes hand in hand with the development of ideas and intellectual knowledge
(Säljö 2000:p. 29).

The second point, based on this socio-cultural perspective, is that learning is studied as
interdependence between collective and individual processes in specific situations.
Learning evolves initially as a social process through communication, and later on, at an
individual level (Vygotsky 1978). In contrast to Piaget’s theory of learning and
development, it becomes much more important to study how we construct meanings
together and in relation to each other. Another implication is that knowledge is negotiated
and not something that is available for the person out there in the world, as we find in the
theories of Piaget. Knowledge is a result of struggle and engagement and is deeply related
to argumentation and mediated action in a social context (Säljö 2000:p. 26).

The third point of relevance indicates that the way we organize and understand learning
changes over time according to broader cultural change. Again this is in contrast to most
other theories of learning. These changes could be both the result of developments in tool
structures and related to broader social and cultural developments, for example the
changing roles of youth in society over time. It has been common to describe youth as
innovators of new technologies. Youth is the first group in society to take up new
technologies and use them in social practice. By doing so they assume an important role for
the diffusion of innovation in society.

The fourth element is the concept of ‘mediated action’ elaborated by Wertsch (1998).
One of his questions on mediated action is ‘how the introduction of novel cultural tools
transforms the action’ (Wertsch, 1998, p. 42), and he mentions many different examples,
ranging from sports to classroom activities. Transformations of mediated action can be seen
in the introduction of the calculator and the computer, and the controversies these
developments raise among educationalists.
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One could focus on the emergence and influence of a new mediational means in
sociocultural history where forces of industrialization and technological development
come into play. An important instance of the latter sort is what has happened to social
and psychological processes with the appearance of modern computers. Regardless of
the particular case or the genetic domain involved, the general point is that the
introduction of a new mediational means creates a kind of imbalance in the systemic
organization of mediated action, an imbalance that sets off changes in other elements
such as the agent and changes in mediated action in general. (Wertsch, 1998, p. 43)

This infers that modern technologies are important cultural tools to take into
consideration, and that they have broad cultural and social implications. In this sense
new technologies cannot only be seen as a continuation of old technologies like the
typewriter or a calculating machine, as most teachers do (Erstad, 2005), but also as
something transforming the way we create knowledge and meaning, communicate and
interact.

All this illustrates the importance of studying how new technologies represent new
cultural tools that create new meaning structures. These tools create new possibilities for
how people relate to each other, how knowledge is defined in negotiation between actors
and also how it changes our conception of learning environments in which actors negotiate
meaning. Empowerment is related to the active use of different tools, with people who have
the competence and power to use them. All this comes together in the term multi-literacies
(Cope & Kalantzis, 2000), where the changes in our conception of new literacy practices
are highlighted (Lankshear, 1997; Snyder, 2002).

1.4 Youth, media and school

The points detailed above lead to reflections about the concept of competence in a digital
world. In studying digital competence it becomes evident that young people gain most of
their competence outside the formal institutions of learning (Drotner, 2001). Thus, digital
competence among young people today is of direct relevance to discussions about learning
in schools, and it seriously confronts earlier conceptions of literacy and learning.

In addition the media environment of young people is changing. In a large scale
European study these developments were related to access and use of different media where
new digital technologies play an increasingly important role. Livingstone (2002)
summarises the active exploration by young people in these new media environments by
saying that: ‘Perhaps the main lesson learned from our wide-ranging study of young people
in 12 nations is that media both shape and are shaped by the meanings and practices of
young people’s everyday lives’ (p. 309).

Much youth research has defined media use in contradiction to or as an element that
opposes schooling. Media and technology are looked upon as a sort of parallel school. This
makes it necessary to focus more on young people’s learning processes in general and
especially their relationship to media and technology. As a consequence we also have to get
a better understanding of the relationship between formal and informal contexts for
learning.

The Danish media researcher Drotner (2001) has, in several of her books, shown how
young people use different media, both in relation to content and as tools for producing
media products. One of her points is that a lot of the experiences and impressions that
young people gain from their media use are never incorporated into learning activities in
schools. If they are incorporated, there is a class difference in the sense that it is the media
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experiences of middle-class children that are made relevant. This point can also be made in
relation to young people’s use of new technologies like computer games and chat that many
teachers define as not being relevant for learning in schools (Erstad, Frølich, Kløvstad, &
Vestby 2000).

This gap between the school as a learning arena and media use outside of schools is
something the students are aware of. The following quotes express common conceptions
about the role of schooling among students.

The things you learn in school are to do with education and to get jobs. You’re not
really using them in actual real life. (18-year old; Bentley, 1998)

I guess I could call myself smart. I mean I can usually get good grades. Sometimes I
worry though, that I’m not equipped to achieve what I want, that I’m just a tape recorder
repeating back what I’ve heard. I worry that once I’m out of school and people don’t
keep handling me information with questions... I’ll be lost. (15-year old; Bentley, 1998)

There will always be a gap between these two settings. The issue is, however, that the
experiences and the competencies that young people make outside of schools become
increasingly important when related to learning processes. However, the school as an institution
with all its standards and norms, and the teachers’ habitus (Bourdieu, 1984) has been a barrier to
the inclusion of new media and technologies in school settings. This is still a challenge which
must be overcome in order to achieve the ambition of digital literacy in schools.

The concept of a learning environment has gained a lot of attention lately. It is being
used to describe changes in the way we organise learning activities, both in real life settings
in classrooms and in virtual environments. This indicates a change from learning
environments where the teacher and the textbook structure, define and control the learning
process, towards student-centred learning environments where the students themselves are
the main frame of reference for defining the learning process.

Jonassen and Land (2000:viii) have described this as a transition from ‘instruction’ to a
‘student-centered learning environment’ comprising many different dimensions. Student-
centered learning environments are designed to support individual efforts to negotiate
multiple points of view, while engaging in authentic activities. Important assumptions in
these environments are that the learner defines how to proceed, based on individual needs,
and that learning is highly attuned to the situation in which it takes place.

In this scenario of more student involvement in learning activities at school we need to
discuss how we conceptualize the school-based learner and how the students look upon
their own roles as ‘youth’, as ‘learner’ and so forth. Often there is a naïve belief that the
technology itself will activate the students.

1.5 School based ICT projects—Norway

For the last 8 years I have been head of research at a national research centre (ITU, www.
itu.no) responsible for researching the main ICT initiatives in Norwegian schools. In our
research we have been working closely with different research communities in Norway,
with teachers and also with policy makers as a way of feeding research results back into
both the policy level and the school level. A central issue in developing research and
projects during the last 10 years has been the scaling up of activities.

The projects reflected on here represent both quantitative and qualitative data, mainly
interviews and observations.
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1.5.1 Students and ICT

To give a contextual understanding of the current situation of ICT in Norwegian schools I
present some data from several surveys we have carried out over the last 2 years. According to
our national monitor (ITU Monitor), published every second year, there are, on average, two
students per computer at upper secondary level and six students per computer at both lower
secondary and primary level. Broadband access in schools has also been steadily improving,
even though 65% of teachers think access to the Internet is too slow (Erstad, Kløvstad,
Kristiansen, & Soby, 2005). The majority of schools still have specific computer rooms
where most of their computers are located. In the last 2 years there has been a gradual shift
towards moving more computers into classrooms making for better access. There is also a
tendency for more schools to combine the use of stationary, portable and handheld
computers (Erstad et al., 2005).

One problem in Norway has been that teachers do not use the available computers much
in their own teaching. The tendency has been that teachers mainly use computers and the
Internet to prepare their teaching but don’t actually use them in the classroom. When we
asked the students how much they use computers in school activities during an average week
54% said that it was about 1 h or less, and 17% said never at all (Erstad et al., 2005).

Another issue is that students and teachers relate to technology in different ways. When
we asked students and teachers what they used computers for, both at school and outside
the school, the results showed that teachers had a more limited usage of information and
communication technologies than their students. The students often (daily or 2–5 times a
week) used ICT for different purposes, like writing, surfing on the Internet, sending e-mails,
chatting, downloading music, playing games and making web-pages. Almost 90% of
teachers used ICT for writing, sending e-mail, seeking information on the Internet or
surfing for entertainment purposes. They almost never used ICT to download music, chat or
play games. Teachers used ICT mainly as an extension of technologies they already knew,
like the typewriter, calculator, letter writing and searching for information. Young people
used the new technologies to seek out new possibilities of use. Teachers often have negative
opinions of such ICT usage, but they speak less out of personal experience and more out of
a general expectation. At the same time many teachers have a positive attitude towards
computers and the impact it might have on students learning (Erstad et al., 2005).

As mentioned earlier the differences in computer use between home and school are
important and are related to the issue of digital literacy. When students and teachers were
asked about what they use computers for at home and at school we noted some very
interesting conclusions.

Figure 1 shows that the differences between boys’ and girls’ use of the Internet or the
computer for reading, writing and calculating are slight. However, in using computers for
downloading content, communicating, creating and playing computer games the differences
are more substantial. The gender differences are not major, either at school or at home,
except for playing computer games. The boys do this more often.

From this survey we can also summarise the following differences about how computers
are integrated in schools and at home:

ICT use at home ICT use at school
–A majority of the students have better access to
computers at home than at school.

–Computers are mostly used to search the Internet and text-
based services by both students and teachers at school.

–Students use computers on many and more
advanced tasks at home than at school.

–There are small differences between gender in how
computers are used, both among students and teachers.
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The other point that comes out from this survey is that many teachers link the use of
computers to an increase in student activities and student participation. Figure 2 shows
statements from teachers concerning different student activities linked to the use of
computers. The data is from a project involving 120 schools during a 4-year period (Erstad,
2004). The responses were collected towards the end of the project.

As can be seen in Fig. 2 the teachers are positive about how ICT use is linked to different
student activities. The teachers totally agree that students’ learning outcomes increase when
using ICT and that ICT creates more flexibility in learning activities. They also strongly
agree that ICT creates increased differentiation.

From this research we see that both teachers and principals are very positive towards
using computers, especially as part of specific projects. However, we find that teachers do

–Students spend more time with the computer at
home than at school.

–The students use computers mostly in connection with
project work at school.

–Boys spend more time with the computer at
home than girls do.

–Teachers mostly use computers to prepare their
teaching.

–The teachers use the computer for the same
purposes at home as at school.

–Computers are not often integrated in subject domains
at all levels.

–Male teachers spend more time using the
computer at home than female teachers do.

–More than 50% of the students report that they use
computers integrated in subject activities at school for
less than 1 h per week.–Male and female teachers spend as much time

with the computer when preparing schoolwork. –The teachers spend more time with computers at school
than students do.–Many students get parents, siblings and friends

to help doing homework with the computer.
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not use computers much in their actual teaching—they use them for planning and following
up their classroom activities. This begs the question—to what degree is there really more
student participation and empowerment when students use computers more in schools?

1.5.2 Digital literacy practices in schools

The above conclusions are supported by qualitative data, mainly interviews and
observation, of students and computer use in schools.

The central issue raised in this article is how digital literacy practices are established in
schools and how this reflects the use of computers outside of school settings. When going
through different school-based ICT-projects it is striking how on one hand they reflect
intentions for more student-centred learning environments using ICT. However, on the
other hand, the results illustrate many problems and difficulties in doing this in school
settings. Here are a few points that came up in several projects illustrated with some quotes
from interviews.

Many studies on school reform show how difficult it is to accomplish real change in
pedagogical practices (Cuban, 1986; Fullan, 1993). The research we have carried out using
a more specific activity theoretical approach also show how difficult it is to work towards
change and expansive learning (Engeström, 1987) to create more integrated use of ICT in
learning activities and to create student-centred learning environments (Erstad, 2004).

When working with teachers it often became evident that their attitudes and convictions
towards their own practice is hard to break. As one teacher told us in an interview at the
beginning of one of the projects:

ICT and student activities, teachers:

10.7

3.0

2.29.1

9.4

9.1

2.9

30.4

16.9

30.8

36.0

14.2

51.6

61.8

60.3

45.5

35.4

44.8

7.3

18.2

28.4

14.3

19.5

38.1

0 % 20 % 40 % 60 % 80 % 100 %

ICT can strengthen students critical thinking

ICT creates increased differentiation

ICT creates more flexibility in learning activities

Becomes more important to tolerate noise and
unrest during school hours by teachers and

students

Students are more concentrated on learning
when using computers in class

Students learning outcome increases when ICT
is used in teaching

Fig. 2 Teachers’ opinions about ICT and student activities in percent. N = 248. Totally disagree, partly
disagree, partly agree, totally agree
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My students learned much more before these new technologies were introduced. I had
long experience with teaching and know what works. New teaching methods create
chaos. (Teacher, 2000)

This is of course something that the students are very aware of and often complain about
when we interview them regarding the use of ICT in schools and the extent to which they
are working towards creating student-centred learning environments. As some students
commented:

Student 1: And many teachers are not so good in using PC, so the teaching does not
relate to that.
Student 2: They continue with the traditional methods even though...
Interviewer: What do you mean with traditional methods?
Student 2: Using the blackboard and...
Interviewer: Can you describe a typical traditional teaching?
Student 2: When the teacher enters he says close all the computers and get your note-
books. Writes everything on the blackboard. Write assignments with pen and pencil.
Student 1: Our teacher in religion is about 70 years old. She does not know much
about using the PC. (Students)

These kinds of reflections among the students also become evident when the issue of
innovation comes up in the interviews. It becomes clear that what is defined as innovative
for teachers is not necessarily so for the students. In one of the projects a student sent me
the following e-mail:

Hello! I am a student at a pretty normal school. We have a lot of computers and some
other equipment... We also have study time. We are part of the PILOT project... Study
time means that we have to sit with a bunch of assignments to work on. This is called
innovative by the teachers. I call it old fashioned. It is just the same as it was in
primary school, we almost never get time to work on the computer, it is just working
with books and not directed towards the future. You have to do something about this!
Best regards... (Student)

This is a really important issue. How the teachers conceive using ICT in learning
activities and how they think they organize student-centred learning environments is often
very different from what the students experience and how they conceive using ICT for
learning. For example, on the subject of student involvement or increased participation in
their own learning, one student commented that:

Student: They say ‘responsibility for own learning’, but I am not sure if that is correct.
Interviewer: What do they mean then?
Student: I don’t know, and I am not sure if they know themselves. In one instance it is
‘responsibility for own learning’, and in the next it is attendance register and follow up
of homework. I don’t know how much ‘responsibility for own learning’ that is. It is
just like before. You get a mark if you have not done your homework. The thing with
‘responsibility for own learning’ is just nonsense. (Student)

However, we also see examples where there are changes going on in the way the learning
environment is developed and how the student role is defined. In one project the teachers
focused on how they could change different situations in the school setting by using digital
portfolios. One aspect of this was the meeting with the parents where the students
traditionally were passive, but where they now became the centre of the discussions.
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I experienced that this created a whole new situation for the traditional parents’
conference, where the teacher is the active part and student and parents often become
passive listeners. Now it was the student who started the whole situation by presenting
his work and started a conversation based on this presentation. I experienced that it
became a much more natural communication between equal partners. The parents
became very impressed of what they were shown. The conversation flowed much
easier and we could really sit much longer than the 45 min. (Teacher)

We also see that a few schools report on how using ICT changes literacy practices. One
interesting quote comes from a mother I interviewed concerning the project work her
daughters were involved in using IMovie to present their results in natural science.

My girls are academically weak because they both have dyslexia and during the years
in primary school they have struggled all the time with not being able to prove
themselves in any subject oriented way. I think it was incredibly positive for them to
come here...to be able to work on computers and film and edit and such things. They
have done a bit of that at home before, so they had knowledge that the other students
could get from them, and through that they got a higher status in the group. So for
them it has been like...I don’t know...almost like a new life. It is very important that
they gain ownership of their work. I think that is one of the keys to create engagement.
For adults it is like this, and I do not think this is different for children. (Mother)

The teacher of these students added that:

Suddenly these students come into a learning environment where they have experience
related to a new tool that becomes available for them without only focusing on reading
and writing. But also for the students that are clever and learn things fast, this seems to
give them more. Also for them it is a growth environment to produce good results.
(Teacher)

The two important aspects of changing the learning process for these girls were, firstly,
the importance of coming to a school with a much more open and flexible learning
environment where they could use their strong competencies (visually) to strengthen their
weaker competencies (reading, writing), and, secondly, the digital resources available at the
school that supported different learning activities among the students in a more flexible way
than before.

1.5.3 A case story

In this school they started what they call ‘Go ahead’ groups. This is an offer for, according
to the principal, students “...that have more to go on”. Students who perform well are
offered the opportunity to go out of their regular classes to participate in specific projects
that they have an interest in. However, they are expected to follow the progress of their
regular classes in addition to participating in the project.

I will focus on a project called the “Antarctica project”. The overall focus of the project
was ‘to make a dream come true’. It all started in October 1999 when the explorers Liv
Arnesen (Norwegian) and Ann Bancroft (American) presented their ideas for an education
programme connected to their Antarctica 2000–2001 expedition. This was presented as a
global activity and schools in different countries could participate. A special database was
developed so that anyone could follow the expedition. In addition the school had a special
arrangement with one of the explorers, Liv Arnesen, that they would have direct interaction
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before, during and after the expedition. This was both to get factual and research-based
information, and information of a more personal nature about the experiences of the two
women in Antarctica.

Regarding the use of new technologies in the school the principal explained that:

It relates to be able to use many senses, and to do things and to see that it works. To learn
about another country by reading about it in a book compared to get it presented through
Internet. Images and sound and experiences you might say, and communication with
students in other countries direct through e-mail and chatting and all that which now is
possible. (Principal)

The first step in the project was that the students wrote a short essay about their ‘secret’
dream. They discussed these dreams among themselves, and to what extent it was possible
to make them come true. The next step was to exchange dreams with other students in other
countries. Some teachers went on the net and found schools in the USA, Poland, Finland
and Palestine. The teacher explained the impact of this as: “The students got input on how
to understand youth culture, to understand life conditions, that they are different.” As a
result of this activity, the students saw that people have different dreams in different
countries. While some of the students in Norway dreamed about becoming better on a
snowboard, a Palestinian girl dreamed about a stable and secure school.

The next step was that a couple of teachers started a project to follow the two women
crossing the Antarctic. A group of eight students joined this specific project. The aim of this
project was to create a web page that would contain different kinds of reports and
information gathered by the students about the expedition and Antarctica.

A collaborator in the project was one of the main newspapers in Norway which had a
special agreement with the expedition organizers to get up-to-date information. The
newspaper also put up a link to the students’ web page on their web pages. In addition the
students used the Internet to get access to more general information about Antarctica and
downloaded a video-presentation programme and also digital programs to edit the
interviews with the explorers and link them to their web page.

Critical evaluation of sources is something the students have become aware of since the
journalists have interviewed them. The students became aware that they have to know the
theme they are working on thoroughly when being interviewed. They saw how journalists
used the information from these interviews and how they might change this information. In
this way the students got a meta-cognitive perspective on the meaning of their own project.
The same can be said about the consequence of publishing their own knowledge on the net
so everybody, potentially, can see what they have written. It becomes very important to the
students that their text was of high quality.

Concerning student outcomes they have gained different kinds of knowledge in such a project.
As far as factual knowledge several students say that they have learned a lot about Antarctica. An
important aspect of their learning has been the method by which they have approached the
information, in the sense that they have been very active in finding relevant information and
evaluating what to use. All the students have learned a lot about using computers for different
purposes. In one conversation the students reflected on their own learning when saying that:

Girl: I think it is very exciting to hear how they (the explorers) can get messages, and
also about the technical part, how we can get messages from them, where they are.
Boy1: You learn that, because on the Internet a lot is in English, and then you have to
translate it into Norwegian.
Boy2: Yes and then, where we get information about how far they have walked, it is
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formulated in miles, and then we have to calculate from (English) miles to (Norwegian)
miles.
Boy1: We are also going to make a press release that we are going to give to...

In this conversation the students mentioned several outcomes that illustrated an
integrated view of knowledge acquisition. They got to practice English, to use mathematics
and natural science in a realistic way, for example they had to find out how many
Norwegian miles was equivalent to one English mile. As the principal commented: “In the
Antarctica project the students have to work with problem formulations about health,
nutrition, pollution/ozone, whaling and weather/metrology...” In addition they got a
different feeling for the process of writing and expressing themselves by putting different
kinds of information on the Internet, by writing press releases, and so forth.

For the students the project created some new perspectives on the school as a knowledge
institution. In commenting on the use of technology in such a project some students
mentioned that:

Boy: It becomes more fun to be at school. When you split it up a bit more. Instead of
having six hours in one stretch, then it becomes easier to get through the day.
Girl: For some it might be a big shock when they get into the work market, because
you do not sit and make mathematical assignments as such. When we work on
projects you get a better grasp on what is happening in real companies and such.
Boy: We should get more experience on how it is in real working life.

Commenting on the Antarctica project the teacher mentioned another meta-cognitive
outcome: “I think they have seen a bit more of reality. I think they have seen that if you are
going to accomplish something you have to fight for it.” This is not something the students
just learn through the use of new technology. They have projects at the school where they
use art, music and other resources. In relation to this project the technology has provided
opportunities and arenas for negotiation that creates exciting consequences for the students
learning.

From a few projects like the one outlined above we can see some interesting results on
how digital literacy is having an impact in school settings, and how the learning
environment is defined. However, in the majority of projects I have gone through it is not
clear what changes are taking place. Seldom do teachers refer to the experiences of students
using ICT in their out of school activities and how this might affect learning activities in
schools.

1.6 Entering the twilight zone

In this article I have presented some data across different ICT projects and programmes in
school settings in Norway. In a national setting this represents a need to conduct meta-
evaluation and reviews across projects. Different projects have provided specific results.
However, we should look across projects to get a clearer picture of tendencies, major
outcomes and stronger results.

Two issues have been highlighted in this article related to the curriculum initiatives of
digital literacy. They are interrelated and it is important to clarify them to better understand
how digital literacy should be defined in school settings.

One issue deals with changing student roles in schools, and the impact of ICT in
developing such roles. It might be said that students are empowered by getting increased
access to computers and the Internet in the sense that they depend less on the teachers
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lecturing them. Students can find information and communicate in order to support each
other in their learning processes. However, the projects referred to in this paper all report
problems in regard to this.

The other issue deals with linking the school setting with young peoples’ experiences
with using media and technology outside of schools. Media and digital literacy has been
defined by many researchers as something that is developed outside of schools as part of
their everyday media use, or as part of specific programmes and activities after school
hours. However, how are we going to define the zone between schools formal learning and
young peoples’ use of new technologies outside of schools?

A lot of attention is currently focused on changing the role of schools in our society in
order to make them better adjusted to the challenges of the knowledge society. In several
countries this is both related to strengthening basic skills in core subjects and advocating
the need for digital literacy. How this will emerge in practical learning activities in schools
is still an open question.

So, how do we answer the question in the title of this article? Can we talk about a new
direction of using technology in education? My answer in this article is yes, related to the way
digital literacy now is written into the national curriculum in Norway. This implies a much
more educationally consolidated way of thinking about new digital technologies in schools
than the former national strategies managed to achieve. The focus is now on how digital
technologies influence knowledge building among students and literacy practices in schools.
The way ahead brings new challenges in studying the impact of new technologies on learning.

One important issue that has been little researched is the new marginalising mechanisms
that develop when focusing on digital literacy in schools. We need to ask who will gain
from this being a learning goal in schools, and who will lose (Warschauer, 2004)?
Furthermore, who is to define what counts as digital literacy?

The digital divide has been discussed, but only on a superficial level. It has been linked
to differences in access to technology, gender issues or the information flow in our world.
What kinds of differences are related to the competence of using new technologies, to know
how to navigate in the information jungle on the Internet, to create, to communicate and so
forth? This is where issues of digital literacy and empowerment come in.

These issues are especially important in discussing the role of schooling in our society
and the knowledge building processes going on inside and outside of schools. The divide
between these two spheres is growing. The importance of these issues becomes evident
when we are studying students and how they relate to new technologies. In this sense we
have to re-evaluate our socio-cultural constructions of the school-aged learner, to prevent
new marginalising mechanisms from developing.

References

Barton, D. (1994). Literacy. An introduction to the ecology of written language. Oxford: Blackwell.
Bentley, T. (1998). Learning beyond the classroom. Education for a changing world. London: Routledge.
Bereiter, C. (2002). Education and mind in the knowledge age. New Jersey: Lawrence Erlbaum.
Bourdieu, P. (1984). Distinction: A social critique of the judgement of taste. London: Routledge.
Bransford, J. D., Brown, A. L., & Cocking, R. (2000). How people learn. Brain, mind, experience and

school. Washington, District of Columbia: National Academy.
Buckingham, D. (2003). Media education. Learning, literacy and contemporary culture. Cambridge: Polity.
Cole, M., & Keyssar, H. (1985). ‘The concept of literacy in print and film’. In Olson, Torrance & Hildyard

(Eds.), Literacy, language and learning. The nature and consequences of reading and writing.
Cambridge, Massachusetts: Cambridge University Press.

428 Educ Inf Technol (2006) 11: 415–429



Cope, B., & Kalantzis, M. (2000). Multiliteracies. Literacy learning and the design of social futures.
London: Routledge.

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

Drotner, K. (2001). Medier for fremtiden. Børn, unge og det nye medielandskab. (Media for the future.
Children, youth and the new media landscape) København: Høst & Søn.

Engeström, Y. (1987). Learning by expanding. An activity-theoretical approach to developmental research.
Helsinki: Orienta-Konsultit Erlbaum.

Erstad, O. (2004). PILOTer for skoleutvikling (PILOTs for school development). UniPub. Report no. 28.
ITU, University of Oslo.

Erstad, O. (2005). Digital kompetanse i skolen (Digital literacy in the school). Oslo: University Press.
Erstad, O., Frølich, T. H., Kløvstad, V., & Vestby, G. M. (2000). Den langsomme eksplosjonen (The slow

explosion). UniPub. Report no. 11. ITU, University of Oslo.
Erstad, O., Kløvstad, V., Kristiansen, T. & Søby, M. (2005). ITU Monitor 2005—På vei mot digital

kompetanse i grunnopplæringen. (ITU Monitor 2005—On the way towards digital literacy in basic
education.) Oslo: University Press.

Fullan, M. (1993). Change forces. Probing the depths of educational reform. London: Falmer.
Graff, H. (1979). The literacy myth: Literacy and social structure in the nineteenth-century. New York:

Academic.
Jonassen, D. H., & Land, S. M. (Eds.) (2000). Theoretical foundations of learning environments. New

Jersey: Lawrence Earlbaum
Kozma, R. B. (2003). Technology, innovation and educational change. Eugene, Oregon: International

Society for Technology in Education (ISTE).
Kubey, R. (Ed.) (1997). Media literacy in the information age. New Brunswick: Transaction.
Land, S. M., & Hannafin, M. J. (2000). ‘Student-centered learning environments’. In D. H. Jonassen & S. M.

Land (Eds.) Theoretical foundations of learning environments. New Jersey: Lawrence Earlbaum.
Lankshear, C. (1997). Changing literacies. Buckingham: Open University Press.
Livingstone, S. (2002). Young people and new media. London: Sage.
Osterud, S. (2004). Utdanning for informasjonssamfunnet. Den tredje vei. (Education for the information

society. The third way.) Oslo: Universitetsforlaget.
Qvortrup, L. (2001). Det lærende samfund. Hyperkompleksitet og viden. (The learning society. Hyper-

complexity and knowledge.) København: Gyldendal.
Säljö, R. (2000). Lärande i praktiken. Et sociokulturellt perspektiv.(Learning in practice. A sociocultural

perspective) Stockholm: Prisma förlag.
Snyder, I. (Ed.) (2002). Silicon literacies. Communication, innovation and education in the electronic age.

London: Routledge.
Street, B. (1984). Literacy in theory and practice. Cambridge, UK: Cambridge University Press.
Tyner, K. (1998). Literacy in a digital world. Teaching and learning in the age of information. New Jersey:

Lawrence Erlbaum.
Vygotsky, L. (1978). Mind in society. Cambridge, Massachusetts: Harvard University Press.
Warschauer, M. (1999). Electronic literacies. Language, culture and power in online education. New Jersey:

Lawrence Erlbaum.
Warschauer, M. (2004). Technology and social inclusion: Rethinking the Digital Divide. Cambridge,

Massachusetts: MIT.
Wells, G., & Claxton, G. (Eds.) (2002). Learning for life in the 21st century. Oxford, UK: Blackwell.
Wertsch, J. (1998). Mind as action. Oxford: Oxford University Press.
Ministry of Education (2004). Culture for learning. White paper no. 30 (2003–2004). Oslo: Ministry of

Education.

Educ Inf Technol (2006) 11: 415–429 429


	A new direction?
	Abstract
	Introduction
	A national agenda on digital literacy
	What is digital literacy?
	Voices of multi-literacies
	Youth, media and school
	School based ICT projects—Norway
	Students and ICT
	Digital literacy practices in schools
	A case story

	Entering the twilight zone

	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


