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Abstract Collaboration scripts facilitate social and cognitive processes of collaborative
learning by shaping the way learners interact with each other. Computer-supported
collaboration scripts generally suffer from the problem of being restrained to a specific
learning platform. A standardization of collaboration scripts first requires a specification of
collaboration scripts that integrates multiple perspectives from computer science, education
and psychology. So far, only few and limited attempts at such specifications have been
made. This paper aims to consolidate and expand these approaches in light of recent
findings and to propose a generic framework for the specification of collaboration scripts.
The framework enables a description of collaboration scripts using a small number of
components (participants, activities, roles, resources and groups) and mechanisms (task
distribution, group formation and sequencing).
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Introduction

Successful collaborative learning depends upon effective interaction amongst learners.
However, when learners are left to their own devices, they rarely engage in productive
interactions such as asking each other questions, explaining and justifying their opinions,
articulating their reasoning, or elaborating and reflecting upon their knowledge (Barron
2003). Collaboration scripts aim to foster collaborative learning by shaping the way in
which learners interact with one another. In specifying a sequence of learning activities,
together with appropriate roles for the learners, collaboration scripts are designed to
trigger engagement in social and cognitive activities that would otherwise occur rarely or
not at all.

Collaboration scripts have become fairly popular within educational science, especially
in the domain of computer-supported collaborative learning (CSCL), where they have been
used in various settings, including face-to-face, web-based as well as mobile contexts
(Fischer et al. 2007; MOSIL 2004). Computer-supported collaboration scripts carry the
additional benefit of reducing the coordinative effort both on the teachers’ and the students’
part. Computers may, for instance, keep track of the students’ position within the script
sequence, alert or prompt students to engage in specific activities, and provide additional
information and resources when needed. Furthermore, once programmed, computer-
supported scripts can be reused as many times and with as many students as desired.
However, computer-supported scripts are generally so intrinsically interwoven with their
particular environment that they suffer from the problem of being neither portable to
another learning environment nor reusable in another context. While this may seem to be an
issue of merely practical relevance, it points at a more fundamental problem: How can we
define a script independent from its particular implementation in a computer-supported
learning environment? Without an answer to this question, systematic research on
collaboration scripts is difficult because we cannot differentiate between effects from the
script and effects from its particular computational implementation. For this, a specification
of computer-supported collaboration scripts is needed, addressing concerns from both
research and practice.

In this paper, we propose a framework for the specification of collaboration scripts
resulting from collaborative research by educational scientists, cognitive psychologists
and computer scientists. By this means, we hope to have arrived at a framework that is
not biased by any one particular theoretical perspective. We have also tried to take into
account a wide range of scripts (following the macro- & micro-script distinction by
Dillenbourg and Jermann 2006), some of which will be used as examples in this paper for
illustration of the framework and as models of good practice for educators. Script
designers may find this paper useful in that we provide a detailed description of script
components and mechanisms that can be used as a reference. As the framework serves as
a conceptual basis for the computational formalization of computer-supported collabo-
rative scripts, it should also appeal to computer scientists interested in educational
modelling languages.

Fostering specific collaborative learning activities through scripts

Collaboration scripts are based on the scripted cooperation approach (O’Donnell and
Dansereau 1992) which differs from other collaborative learning approaches chiefly in the
fact that it focuses on the specific activities that learners are expected to engage in, whereas
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others leave them unspecified or vague (O’Donnell 1999). In targeting those activities that
have emerged from research findings in cognitive and educational psychology as being
strongly related to learning (e.g., Cohen 1994; King 2006; Webb and Palincsar 1996),
scripts are assumed to lead to higher level cognitive processing and therefore to better
learning outcomes. Some of the activities most recurrently referred to are elaboration,
explanation, argumentation and question asking.

Elaboration is characterized by relating new ideas and concepts to that which is already
known, making it personally more meaningful and expanding it in multiple ways, such as
adding details, giving examples, making analogies, creating visualizations and predicting
outcomes. The benefits of elaboration to learning are well documented (e.g., van Boxtel et
al. 2000). High quality elaboration involves a reorganization of the learner’s knowledge and
can, for instance, be promoted by contrasting concepts rather than by simply creating
personal examples or expanding on the effects of concepts (Hamilton 1997).

Good explanations go beyond simply giving a step-by-step solution insofar as they also
articulate the explainer’s reasoning and elaborate on the concept (Bargh and Schul 1980).
Giving explanations fosters learning in that it prompts learners to check for inconsistencies
and knowledge gaps as well as to reorganize and clarify the material in order to meet the
target audience’s knowledge level (e.g., Webb 1989). In order to benefit from explanations
that they receive, learners should try to apply the help given until they reach the point
where they are able to solve a problem on their own (Webb et al. 1995).

Argumentation involves the generation of claims or assertions and their justification with
evidence. Although arguments are primarily intended to convince someone else of one’s
own position, they are also effective in promoting self-explanations and deeper
understanding of a subject (Baker 2003). In constructing arguments, learners must actively
search for knowledge with which they can support their claim. In order to arrive at strong
arguments that cannot easily be refuted, learners need to reflect upon their own
understanding and check for possible ambiguity and inconsistencies in their statements.
Furthermore, collaborative learners construct and exchange arguments, counter-arguments
and replies in discourse, in which learners challenge and refine their knowledge (Leitdo
2000).

Question asking can foster comprehension by elaborating on content and can,
furthermore, help to monitor comprehension by checking for errors in understanding
(Palincsar and Brown 1994; King 1994). It can also be used for eliciting information that is
needed in order to fill in gaps in knowledge (as in ‘help seeking’). Question asking is
frequently assigned as an activity in collaborative learning. However, when learners are
simply asked to engage in question asking, they typically ask rather simple, factual
questions that require little cognitive effort. Research has identified a number of strategies
(e.g., providing generic example questions or making use of question starters) to help
learners generate more effective, thought-provoking questions (see Rosenshine et al. 1996,
for an overview).

To conclude, the role of activities in collaborative learning is of central importance, since
the type of activities induced has a strong impact on the cognitive processes evoked.
Nevertheless, it is not simply what the learners do, but also how they do it, that is predictive
of the learning outcomes. While all collaboration scripts aim at promoting these desired
activities in the learners’ interaction, there appear to be general differences that lead
researchers to distinguish macro- from micro-scripts (e.g., Dillenbourg and Jermann 2006).
Macro-scripts typically differ from micro-scripts in the level of granularity (i.e., activities
typically describe longer time segments compared to micro-scripts). Micro-scripts, on the
other hand, tend to provide a higher degree of scaffolding (additional instructional support
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for facilitating tasks that exceed the learner’s current level of competence) with sentence
starters, question prompts or detailed descriptions that may gradually be faded out as
learners become more competent (Kollar et al. 2006; Pea 2004, on scaffolding and fading).
Generally speaking, macro-scripts take a rather top—down and pedagogical approach to
structuring interaction (emphasizing the orchestration of activities within the classroom and
thus supporting the teacher in implementing collaborative learning scenarios), whereas
micro-scripts take a more bottom—up and psychological approach (emphasizing the
activities of individual learners and thus facilitating learners to engage in specific socio-
cognitive processes when learning together).

Approaches to the specification of collaboration scripts

Some attempts at specifying collaboration scripts have been made and contributed to the
development of our framework (namely those by Dillenbourg 2002; Dillenbourg and
Jermann 2006; Kollar et al. 2006), each of which we will briefly describe:

In a pioneering attempt to analyze collaboration scripts, Dillenbourg (2002) identified a
number of aspects that served as a preliminary framework for script comparison and design.
Dillenbourg (2002) described scripts as a sequence of phases, each characterized by the
following five attributes: #ype of task to be accomplished, group formation (and
composition), distribution of the task within and among groups, type and mode of
interaction (e.g., co-located vs. remote, synchronous vs. asynchronous, text-based vs.
voice-based, etc.), and timing of the phase. From phase to phase, each of these attributes
can change. The allocation and re-allocation of roles and activities, as well as physical or
virtual resources, are considered to be part of the task distribution.

In a recent approach, Dillenbourg and Jermann (2006) expanded the scope of
collaboration scripts to encompass more than just small group interaction. While
collaborative activities are still regarded as being essential to the learning process and
constitute the core learning mechanism, integrative scripts also include individual activities
and activities encompassing a whole class. Thus, collaborative core scripts are positioned
within a didactic envelope; that is, pre- and post-structuring activities that enable scripts to
be optimally integrated into the lesson plan (e.g., introducing the topic, reflecting on what
was discussed, etc.) and which contribute to their effectiveness and consistency. The
integrative aspect of scripts becomes even more evident in the case of computer-supported
collaboration scripts, in which scripts integrate virtual with physical activities and manage
the data flow between them. For example, in the ArgueGraph Script (Table 1), discussion
across a whole class is based on a graph that was computed from individual responses
priorly collected in the form of a questionnaire. According to Dillenbourg and Jermann
(2006), the didactic envelope features two salient dimensions: The time structure and the
social structure of scripts. As for the time structure, each activity within a script can be
mapped onto a certain phase or point of time in the overall sequence and is also limited in
its duration. Regarding the social structure, activities can be mapped onto specific social
planes (individual, group, class, community or world) on which an activity is to be carried
out (i.e., activities on the class plane will involve all students in the class). The core script
within the didactic envelope typically involves a task distribution among all group
members. Dillenbourg and Jermann (2006) viewed interaction as the means of overcoming
these task divisions and proposed a model, according to which the nature of the task
distribution also determines the nature of the members’ interaction (e.g., explanation,
argumentation, mutual regulation, etc.). Following Schwartz’ (1995) definition of
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Table 1 Summary of collaboration script examples

Name (Source) Summary

MURDER Script (Dansereau et al. MURDER is short for Mood, Understanding, Recall, Detection,

1979) Elaboration, and Review. Students learn in pairs from a textbook, one
being the summarizer and the other the listener. After setting the
mood for studying, both read a text passage for understanding. The
Summarizer recalls what has been read while the listener detects
errors or omissions and gives feedback. Then both elaborate on the
read passage and repeat everything with switched roles for the next
passage of text. Finally, both review the read passages and reflect on
what they have learned.

Universanté Script (Dillenbourg Students from different nations solve problem cases in mixed and

and Jermann 2006) changing teams. Each case is first read and discussed in teams of
mixed nations. National teams then inform each other about the cases
read and create a national fact sheet. These national fact sheets are
then compared and compiled by teams of students with thematically
similar cases (mixed nations). These same teams present their
compiled fact sheets to other teams of their same nationality and
receive feedback. Finally, students return to their initial case group
and work out a case solution.

ArgueGraph Script (Dillenbourg Students first individually argue for or against items on a questionnaire.

and Jermann 2006) Their opinion is plotted onto a two-dimensional graph. Students with
highly conflicting opinions (point distance in the graph) are grouped
together in pairs and receive another copy of the questionnaire to fill
out. Students discuss what arguments to write for each item. The
teacher collects the questionnaires and helps each small group in turn
to elaborate on and revise their arguments. The teacher then groups
all arguments by item. Finally, each student is assigned one item for
which to write a synthesis of all arguments.

Social Script (Weinberger et al. Three cases studies are analyzed and reviewed by groups of three

2005) students in parallel. Each student writes a case analysis, then critiques
the other two written case analyses and finally revises his/her own
case analysis based on the critiques received by the other students.
Both roles of case analyst and constructive critic are additionally
supported with text prompts that learners are supposed to act out,
such as “These aspects are not clear to me yet”; “We have not reached
consensus concerning these aspects”; and “My proposal for an
adjustment of the analysis is” for the critic’s role.

collaborative learning as the effort necessary to build a shared understanding, learning
results from the interactions that students engage in to build a shared understanding despite
the fact that the task is distributed (Dillenbourg and Jermann 2006). According to the
design principle ‘Split Where Interaction Should Happen’, the model was named SWISH.

In another recent approach, Kollar et al. (2006) compared scripts from two research
traditions: Computer-supported collaborative learning (CSCL) and instructional psychol-
ogy. Five conceptual components were identified according to which scripts could be
differentiated: Objectives, activities, sequencing, roles, and types of representation.
Scripts from both research traditions had similar objectives regarding the group task.
However, as all of the CSCL scripts made use of computer-mediated communication, a
major part of these scripts was devoted to the support of smooth and coherent
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communication and coordination with respect to the inherent weaknesses of the medium
(e.g., Herring 1999). Although scripts did not differ much in the kind of activities that
they promoted (e.g., arguing, explaining, question asking), scripts from instructional
psychology gave much more support when it came to how to carry out these activities
(through training or detailed instruction). CSCL scripts typically lacked a prescribed
sequential structuring of activities, although the interface sometimes implicitly induced a
certain sequence of activities. Also, CSCL scripts often lacked clear role distribution in
contrast to scripts from instructional psychology. Scripts from both traditions were rather
inconsistent in the way which they were represented during the learning phase (e.g.,
represented internally in the learners’ mind or represented externally by buttons on the
screen, prompt cards, etc.). These findings highlight the diversity of scripts, both in
realization as well as in function and purpose.

Specifying collaboration scripts—a framework

Based on the works of Dillenbourg (2002), Dillenbourg and Jermann (2006) and Kollar et
al. (2006), we aim to propose a framework that consolidates recent approaches with current
ideas and conceptualizations of our research. The framework will be illustrated with four
collaboration scripts that cover a wide range of possible script designs (summarized in
Table 1).

Our framework distinguishes between different levels of abstraction for the specification
of scripts. At the highest level of abstraction are the so called script schemata (Dillenbourg
and Jermann 2006). Schemata describe the core design principle through which the script is
expected to trigger specific interactions. For instance, many scripts use a variation of the
Jigsaw method (Aronson et al. 1978) and form pairs with complementary information.
Other scripts pair learners with contradictory knowledge or opinions in order to create
socio-cognitive conflict, or assign and alternate roles that foster reciprocal activities, such as
questioning or tutoring. Accordingly, these core design principles are referred to as the
Jigsaw schema, the conflict schema or the reciprocal schema (Dillenbourg and Jermann
2006). Besides these schemata, it is expected that further schemata exist, which we aim to
identify in the future. However, for the purpose of specification and subsequent
formalization, we target a level of abstraction that is below that of script schemata and
can still be generalized to allow for adaptation to the learning context, for example, the
number of participants and the kind and content of resources. Dillenbourg and Jermann
(2006) refer to this level as the level of script classes, which cover a range of scripts
representing acceptable variations of a prototype. For example, the Universanté Script is a
prototype of the Jigsaw schema, whereas the ArgueGraph Script is a prototype of the
conflict schema (see Table 1). This level of abstraction also allows us to describe the
structural composition of both macro- and micro-scripts.

Regarding the structural composition of scripts, we distinguish between mechanisms
on the one hand and components on the other. This distinction has not been made in
earlier approaches. For example, Kollar et al. (2006) regarded role distribution as a script
component, whereas we refer to roles as a component and distribution as a mechanism.
Furthermore, we do not regard earlier components such as type of representation or mode
of interaction as either mechanism or component, because these aspects are merely design
decisions that can be used to build variations of one and the same script class. The script
components and mechanisms will be presented separately in the following sections and
will be illustrated with script examples in Tables 2 to 5.
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Table 2 Components of collaboration script examples

Name MURDER Script Universanté Script ArgueGraph Script Social Script

Participants An even number of  Participants from at

An even number of at An amount of

participants

a) relaxing, focusing;
b) reading,
monitoring
comprehension;
¢) summarizing,
explaining;

d) monitoring,
giving feedback;
e) elaborating;
f) reviewing,
reflecting

A summarizer and a
listener

Learning material
with a small
number of text

least two nations

with at least as many

participants per
nation as there are
case descriptions
a) analyzing and
elaborating the case;
b) summarizing and
explaining;
¢) analyzing,
comparing and
relating new
information to
personal prior
knowledge;
d) giving feedback
and critiquing;
e) problem solving
None

Case descriptions
from at least two
themes, with at least

least four
participants (works
best with 20-30
participants) and a
tutor
a) justifying opinions
and constructing
arguments;
b) comparing,
evaluating, and
elaborating;
¢) negotiating and
constructing
arguments;
d) explaining and
justifying opinions;
e) summarizing and
making connections
None

participants that must
be divisible by three

a) applying theoretical
concepts to cases and
constructing
arguments;

b) critiquing (initially
scaffolded with
prompts for eliciting
clarification,
identifying
conflicting views and
constructing counter-
arguments)

An analyst and two
critics

One questionnaire for Three case

each participant and

another copy for

descriptions

passages two case each small group.
descriptions per One argument sheet
theme. per questionnaire
item.
Groups Pairs Theme groups, case Class group and pairs Case groups

groups and national
groups

# Letters are cross-references to activities listed in Table 5

Script Components

Our framework aims to be economic in enabling scripts to be described with just the small
number of components shown in Table 2: the individuals that participate in a script, the
activities that they engage in, the roles they assume, the resources that they make use of,
and the groups they form.

Participants

The term participants is used synonymously with users, persons, or people; in other words,
as a general abstraction of concrete individuals. Scripts usually have certain requirements
regarding the total number of participants that they can handle, sometimes given as a
variable range (e.g., from three to eight participants) or as a multiple of another script
component (e.g., two participants per text book). Scripts may also take into account specific
participant characteristics, such as individual opinion or knowledge in a domain. For
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Table 3 Task distribution mechanism in collaboration script examples

Name Task distribution

MURDER Script Each pair receives the learning material. Within each pair, one participant assumes the
role of summarizer and the other the role of listener.

Universanté Script ~ Each case group receives one case description.

ArgueGraph Script  In the survey phase, all participants receive a copy of the questionnaire. In the conflict
and elaboration phase, each small group receives another copy of the questionnaire.
In the reflection phase, each participant receives one argument sheet.

Social Script Each case group receives one case description. Roles are distributed in such a way that
each participant assumes the role of analyst in one case group and the role of critic in
all other case groups.

example, the ArgueGraph Script makes use of participants with different opinions, whereas
the Universanté Script utilizes participants with different background knowledge.

Activities

The kinds of activities specified are highly relevant to the type and degree of learning
taking place (King 2006). Activities form a hierarchical structure in which any greater
activity can be decomposed into lesser, more fine-grained activities, and any lesser activity
can be subsumed by greater, more coarse-grained activities. For instance, discussing can be
decomposed into explaining, constructing counter-arguments, question asking, etc., and
asking somebody to check a report for mistakes can be generalized as help-seeking.
Moreover, activities are provided with different degrees of scaffolding. When learners are
assumed to be proficient with a specified activity, a much lower degree of scaffolding
(down to none) is needed than with activities they are not proficient with. In the Social
Script, for example, the activity of critiquing is initially scaffolded with prompts (sentence
starters) for eliciting clarification, identifying conflicting views and constructing counter-
arguments, because learners typically lack the knowledge of how to effectively engage in
critiquing (see Table 2). These prompts may be faded out when the learners become more
competent. Finally, it needs to be kept in mind that activities can be described from

Table 4 Group formation mechanism in collaboration script examples

Name Group formation

MURDER Script All participants are grouped into pairs.

Universanté Script ~ For each case description, one case group is formed, composed of at least one
participant per nation, balanced amongst the groups. For each theme, one theme
group is formed, composed of all case groups related to the theme.

ArgueGraph Script  In the survey phase, all participants together form the class group. In the conflict and
elaboration phase, participants form pairs composed of participants with maximal
difference in their questionnaire responses.

Social Script All participants are grouped by the number of case descriptions. For each case
description, one case group is formed that consists of all participants. Thus, each
participant becomes member of all case groups although with different roles in each:
Each participant is the responsible analyst for one case and critic for all other cases.
The number of participants equals the number of case descriptions.
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Table 5 Sequencing mechanism in collaboration script examples

Name

Sequencing®

MURDER Secript

Universanté Script

ArgueGraph Script

Social Script

Within each pair, both participants set the Mood for studying. (a)

Within each pair and for each passage of text:

.. both participants read the text for Understanding. (b)

.. the summarizer Recalls what has been read. (c)

.. the listener Detects errors/omissions and gives feedback. (d)

.. both participants Elaborate on the read material. (e)

.. after each cycle, participants rotate roles.

Wlthm each pair, both participants Review the learning material and reflect on what
they have learned. (f)

Within each case group, all participants read and discuss the case. (a)

Within each national group, the members of each theme group in turn present a
synthesis of their case experience. (b)

Within each theme group, the members of each national group create a fact sheet
concerning the theme’s status within their nation. (b)

Within each theme group, all participants discuss the similarities and differences
between the fact sheets of different nations. (c)

Within each nation group, and for each theme group in turn: the members of the theme
group present their fact sheet. (d)
everybody else provides comments on the presented fact sheets. (e)
the members of the theme group modify their fact sheet according to the
comments. (b)
Within each case group, all participants propose a solution for the case problem. (f)

Survey phase:

Within the class group, all participants individually fill out the first copy of the
questionnaire. (a)

The tutor displays the aggregated results of the questionnaire (the participants’ choices
are plotted as points in the graph) to the participants.

Within the class group, all participants jointly discuss the displayed results of the
questionnaire. (b)

Conflict phase:

Small groups are formed based on each participant’s responses to the questionnaire

Within each small group, all participants jointly fill out the second copy of the
questionnaire, i.e., they negotiate on a single choice and generate a shared argument
for this choice. (c)

Elaboration phase:

The tutor collects all questionnaires

For each small group in turn, the tutor asks participants to comment on their
arguments and gives advice on how to relate their arguments to theories and
concepts. (d)

For each item of the questionnaire, the tutor compiles all choices and arguments from
each small group on an argument sheet

Reflection phase:

The tutor distributes one argument sheet to each participant

Within the class group, each participant individually writes a synthesis of all
arguments on the argument sheet. (¢)

Within each case group:

the analyst writes a case analysis. (a)

...wait for all case group analysts to be done each critic in turn writes a first critique of
the case analysis. (b)
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Table 5 (continued)

Name Sequencing®

...wait for all case group critics to be done the analyst considers each critique and
writes a reply to each. (a)

...wait for all case group analysts to be done each critic in turn reads the reply and
writes a second critique. (b)

...wait for all case group critics to be done... the analyst considers all critiques and
revises the case analysis. (a)

Note: The roles of each participant rotate twice over the course of the script. Each

participant begins with the role of analyst and changes his/her role to the first critic,

second critic, etc. This cycle is repeated twice and ends with each participant resuming

the role of analyst.

#Letters are cross-references to activities listed in Table 2

different angles, such as ‘writing a case analysis’ compared to ‘applying theoretical
concepts to cases.” While the former wording reflects the mode and outcome of an activity
(which is especially useful from a computational point of view), the latter is more helpful in
terms of determining the cognitive processes underlying the activity. This is particularly
evident in the case of the ArgueGraph Script where the activity of ‘filling out a
questionnaire’ could mean anything from reporting personal habits to solving text
problems, but in this case implies the learners’ engagement in cognitive activities such as
constructing arguments and justifying opinions. Therefore, script examples in Table 2 and
Table 5 provide a description of activities from both angles (cross-referenced with letters).

Roles

A simple function of roles in collaboration scripts is to refer to specific participants when
assigning activities or allocating resources. However, roles also provide a kind of
legitimacy and are associated with privileges, obligations and expectancies. For example,
a person in the role of the critic has the legitimacy to criticize another student’s work, the
privilege to speak out frankly, the obligation to justify the critique, and is expected to point
out shortcomings as well as ways of improvement. As roles are closely tied to learning
activities, their title is usually predictive of the activities that participants are allowed,
obliged or expected to engage in (e.g., the role of “summarizer” and “listener” in the
MURDER Script). Thus, specific roles may foster particular learning activities, such as a
‘scientist’ promoting planning, observing, and drawing conclusions. Participants may
assume one or more roles at any given time and can exchange these roles with other
participants. Even if no explicit role assignment takes place, collaboration scripts may
implicitly assume a specific ‘non-role condition’ in order to prevent counterproductive self-
appointment of roles. For instance, it is often not desirable for small groups to allow one
participant assume the self-appointed role of group leader.

Resources

Resources in general comprise virtual or physical objects that can be allocated to script
participants (e.g., text books, links to websites, etc.). Some resources may be predefined
objects offering important information (information sources like websites, articles, etc.) or

functionality (tools like calculators, online dictionaries, etc.) whereas others may be created
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or significantly modified during the script (editable products, such as fill-out questionnaires
and written notes). Within this framework, resources are not restricted to tangible objects,
but may in effect encompass everything the learning activities operate on, such as verbal
and non-verbal productions. Although resources have not been identified as script
components in earlier approaches, they are important within the context of scripts because
they often constitute a common object of or reason for interaction. Resources often foster
interaction in that they are distributed amongst learners in a way that induces social
interdependence (i.e., each learner needs access to the others’ resources), a method
commonly employed in collaborative learning scenarios such as Jigsaw (Aronson et al.
1978; see the Universanté Script, which is based on the Jigsaw method) and conceptualized
in the SWISH-model by Dillenbourg and Jermann (2006).

Groups

Groups generally form a hierarchical structure with larger groups being composed of one or
more smaller groups. Participants can be grouped in terms of existing common features
such as gender, age or national groups (ala the Universanté Script) or can be distributed into
new groups based on certain criteria such as desired group size, amount, or composition
(see the group formation mechanism). Participants can also become members of multiple
and overlapping groups. In the Social Script, for instance, each participant is a member of
all case groups, but with different roles in each group.

Script Mechanisms

Script mechanisms help to describe the distributed nature of scripts; that is, how activities,
roles, and resources are distributed across participants (fask distribution), how participants
are distributed across groups (group formation) and how both components and groups are
distributed over time (sequencing). Each of these mechanisms features particular principles
that are important for issues of scalability (e.g., for applying the same script to a varying
number of participants) and later formalization.

Task Distribution

A key feature of scripts is the distribution of the task, such as providing participants with
only one piece of the information that they need in order to foster knowledge exchange with
one another. Decomposable activities can also be distributed in such a way that one learner
engages in a cognitive activity while the other learner engages in a supportive
metacognitive activity. Distribution typically makes use of a function; in other words, the
elements of one set (e.g., roles) are mapped through a specific function (e.g., one-to-one)
onto the elements of another set (e.g., participants). In some cases, this function may
become quite complex, such as arranging roles, participants and groups in such a way that
each participant assumes a different role in each group (see the Universanté Script in
Table 3).

Group Formation

While some groups just happen to exist by definition (e.g., gender groups such as men and
women or hair color groups such as blondes, brunettes and redheads), other groups must be
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formed by a particular procedure or principle. In most cases, group formation is very
simple, such as forming groups by amount (e.g., dividing a class into four groups), by size
(e.g., dividing a class into groups of four) or by a combination thereof (e.g., forming four
groups of four). Some scripts make use of more complicated principles that do not only take
into account group numbers and size, but also the composition of each group and the
overall balance among the groups (see Table 4).

Sequencing

Collaboration scripts provide a temporal structure for interaction; that is, they specify the
order in which events and activities are to take place. The sequence is typically designed
according to a theoretical model (e.g., the inquiry cycle model by White and Frederiksen
1998). Script sequences are often divided into distinct segments, referred to as phases (see
the ArgueGraph Script in Table 5), that provide a helpful point of reference for students and
teachers and are frequently used for managing time. Scripts are not limited to a strictly
linear sequence of activities, but may also feature complex sequential arrangements with
loops and branches. Many collaboration scripts make use of repetitions with minor
variations: In the case of the MURDER Script, for instance, the text passage and role
allocations change with each cycle. Further common sequencing patterns are traversion,
rotation and fading. Traversion describes a sequence in which all elements of one set are
looped through, with only one element being in use at any given time (the text passage in
the MURDER Secript). This is often used to give students the chance to practice the same
activities on different sets of data. Rotation permutates the order of elements in a given set
(the roles in the MURDER Script) and is frequently used to give each student the
opportunity to engage in each activity. Fading refers to features that are gradually added
(faded in) or removed (faded out) from a script and is often used to gradually increase or
decrease the degree of scaffolding in activities.

Conclusions

Beginning with a review of the original conception of scripts for collaborative learning, we
presented recent approaches toward a specification of collaboration scripts. We then
presented and elaborated on a number of essential components and mechanisms that
constitute a script, namely participants, activities, roles, resources and groups as
components and task distribution, group formation and sequencing as mechanisms.

The proposed framework serves a variety of different purposes. First of all, it provides a
common terminology as the cornerstone for knowledge exchange and accumulation in
scientific research on scripting collaborative learning. It is aimed at facilitating the
systematic exploration of script mechanisms as well as the comparison and integration of
research results. Nevertheless, the framework does not impose a specific theoretical
perspective on the interplay of script components and mechanisms, but is rather intended to
be useful within a wide range of theories. For practitioners, the components and
mechanisms elaborated here may serve as a checklist for the design of scripted CSCL
environments, as they are of high relevance to collaborative learning. We also expect the
prototypical examples to be useful as models of good practice.

In the near future, we aim to go beyond the semi-formal description demonstrated in the
script examples to a formal modelling language that can be used in computer-supported
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learning environments. Because the linear structure of text-only representations is ill-suited
to model concepts such as rotation, fading, or traversion, at least part of the formal language
will use a graphical notation. The use of UML activity or state diagrams for the modelling
of collaboration scripts has been discussed recently (Haake and Pfister 2007; Harrer and
Malzahn 2006) and can be used as a reference point for graphical notations. We plan to
design a visual language that relies on the formal semantics of these notations, yet uses
graphical elements for the concepts of the framework we presented here.

Nevertheless, we believe that a semi-formal script description is more than just a
transitional step in the formalization process and is in itself valuable: Many researchers and
practitioners (even in the field of technology-enhanced learning) may not feel at ease with
reading formal, computational languages, let alone applying this formalism in transcribing
scripts that they have designed themselves. Thus, a semi-formal description may serve as an
intermediate representation that bridges the gap between differing demands.

Acknowledgments This research was conducted by the European Research Team on ‘Computer-Supported
Scripting of Interaction in Collaborative Learning Environments’ (ERT CoSSICLE) and was funded by the
Network of Excellence ‘Kaleidoscope.’

References

Aronson, E., Blaney, N., Stephan, C., Sikes, J., & Snapp, M. (1978). The jigsaw classroom. Thousand Oaks,
CA: Sage Publications.

Baker, M. (2003). Computer-mediated argumentative interactions for the co-elaboration of scientific notions.
In: J. Andriessen, M. Baker, & D. Suthers (eds.), Arguing to learn: confronting cognitions in computer-
supported collaborative learning environments. (Vol. 1) (pp. 1-25). Dordrecht: Kluwer.

Bandura, A. (1997). Social learning theory. Englewood Cliffs, NJ: Prentice-Hall.

Bargh, J. A., & Schul, Y. (1980). On the cognitive benefits of teaching. Journal of Educational Psychology,
72, 593-604.

Barron, B. (2003). When smart groups fail. Journal of the Learning Sciences, 12(3), 307-359.

Chi, M. T. H., deLeeuw, N., Chiu, M., & LaVancher, C. (1994). Eliciting self-explanations improves
understanding. Cognitive Science, 18, 439-477.

Cohen, E. G. (1994). Restructuring the classroom: Conditions for productive small groups. Review of

Educational Research, 64(1), 1-35.

Dansereau, D. F., Collins, K. W., McDonald, B. A., Holley, C. D., Garland, J. C., Diekhoff, G., et al. (1979).
Development and evaluation of a learning strategy program. Journal of Educational Psychology, 71, 64—
73.

Dillenbourg, P. (2002). Over-scripting CSCL: The risks of blending collaborative learning with instructional
design. In: P. A. Kirschner (ed.), Three worlds of CSCL. Can we support CSCL? (pp. 61-91). Heerlen,
NL: Open Universiteit Nederland.

Dillenbourg, P., & Jermann, P. (2006). Designing integrative scripts. In: F. Fischer, I. Kollar, H. Mandl, & J.
Haake (Eds.), Scripting computer-supported collaborative learning: Cognitive, computational and
educational perspectives. New York: Springer.

Dillenbourg, P., & Tchounikine, P. (2007). Flexibility in macro-scripts for CSCL. Journal of Computer
Assisted Learning, 23, 1-13.

Doise, W., & Mugny, G. (1984). The social development of the intellect. Oxford: Pergamon Press.

Fischer, F., Kollar, 1., Mandl, H., & Haake, J. (eds.). (2007). Scripting computer-supported collaborative
learning: Cognitive, computational and educational perspectives. New York: Springer.

Haake, J. & Pfister, H. R. (2007). Flexible scripting in net-based learning groups. In: F. Fischer, 1. Kollar, H.
Mandl, & J. Haake (eds.), Scripting computer-supported collaborative learning: Cognitive, computa-
tional and educational perspectives. New York: Springer.

Hamilton, R. J. (1997). Effects of three types of elaboration on learning concepts from text. Contemporary
Educational Psychology, 22(3), 299-318.

Harrer, A., & Malzahn, N. (2006). Bridging the gap—towards a graphical modelling language for learning
designs and collaboration scripts of various granularities. In: Kinshuk, R. Koper, P. Kommers, P.

@ Springer

365
366
367
368
369
370
371
372
373
374
375
376
377

378
379
380

381
382

383
384
385
386
387
388 Q5
389
390
391
392 Q5
393
394

396
397
398
399
400
401
402
403
404
405 Q5

407 Q5
408
409
410
411
412
413
414

416



JrmlID 11412_ArtID 9014_Proof# 1 - 19/07/2007
L. Kobbe, A. Weinberger, et al.

Kirschner, D. Sampson, & W. Didderen (eds.), Advanced learning technologies ICALT 2006 (pp. 296—
300). Los Alamitos, CA: IEEE Computer Society.

Herring, S. C. (1999). Interactional coherence in CMC. Journal of Computer-Mediated Communication,
4(4).

King, A. (1989). Effects of self-questioning training on college students’ comprehension of lectures.
Contemporary Educational Psychology, 14, 366-381.

King, A. (1994). Guiding knowledge construction in the classroom: Effects of teaching children how to
question and how to explain. American Educational Research Journal, 30, 338-368.

King, A. (2006). Scripting collaborative learning processes: A cognitive perspective. In: F. Fischer, 1. Kollar,
H. Mandl, & J. Haake (eds.), Scripting computer-supported collaborative learning: Cognitive,
computational and educational perspectives. New York: Springer.

Kollar, 1., Fischer, F., & Hesse, F. (2006). Computer-supported cooperation scripts—A conceptual analysis.
Educational Psychology Review, 18(2), 159-185.

Kuhn, D. (1991). The skills of argument. Cambridge: Cambridge University Press.

MOSIL (2004). Framework for integrated learning. Retrieved January 13th, 2006, from http:/www.iwm-
kmrc.de/cossicle/resources/D23-05-01-F.pdf

O’Donnell, A. M. (1999). Structuring dyadic interaction through scripted cooperation. In: A. M. O’Donnell,
& A. King (eds.), Cognitive perspectives on peer learning. (pp. 179-196). Mahwah, NJ: Lawrence
Erlbaum Associates.

O’Donnell, A. M., & Dansereau, D. F. (1992). Scripted cooperation in student dyads: A method for
analyzing and enhancing academic learning and performance. In: R. Hertz-Lazarowitz, & N. Miller
(eds.), Interaction in cooperative groups: The theoretical anatomy of group learning. (pp. 120-141).
New York: Cambridge University Press.

Pea, R. D. (2004). The social and technological dimensions of scaffolding and related theoretical concepts for
learning, education, and human activity. Journal of the Learning Sciences, 13(3), 423-451.

Schwartz, D. L. (1995). The emergence of abstract representations in dyad problem solving. The Journal of

the Learning Sciences, 4(3), 321-354.

Slavin, R. E. (1983). When does cooperative learning increase student achievement? Psychological Bulletin,
94(3), 429-445.

Van Boxtel, C., van der Linden, J., & Kanselaar, G. (2000). Collaborative learning tasks and the elaboration
of conceptual knowledge. Learning and Instruction, 10, 311-330.

Webb, N. (1989). Peer interaction and learning in small groups. International Journal of Educational
Research, 13(1), 21-39.

Webb, N. M., & Palincsar, A. S. (1996). Group processes in the classroom. In: D. C. Berliner, & R. C. Calfee
(eds.), Handbook of educational psychology (pp. 841-873). New York: Macmillan.

Weinberger, A., Ertl, B., Fischer, F., & Mandl, H. (2005). Epistemic and social scripts in computer-supported
collaborative learning. Instructional Science, 33(1), 1-30.

White, B. Y., & Frederiksen, J. R. (1998). Inquiry, modelling, and metacognition: Making science accessible
to all students. Cognition and Instruction, 16(1), 3—118.

@ Springer

417

421 Q5


http://www.iwm-kmrc.de/cossicle/resources/D23-05-01-F.pdf
http://www.iwm-kmrc.de/cossicle/resources/D23-05-01-F.pdf

	Specifying computer-supported collaboration scripts
	Abstract
	Introduction
	Fostering specific collaborative learning activities through scripts
	Approaches to the specification of collaboration scripts
	Specifying collaboration scripts—a framework
	Script Components
	Participants
	Activities
	Roles
	Resources
	Groups

	Script Mechanisms
	Task Distribution
	Group Formation
	Sequencing


	Conclusions
	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


