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Summary 
This document describes the research and development conducted within WP6 in 
order to complete the implementation of the Argument Analysis, Tracking and 
Visualization Tool (AVT). The AVT displays arguments about policies as browsable 
debate maps where users can browse the maps and follow links from the visual 
summaries of the arguments back to the source policy document. The AVT, based on 
the Cohere system from the Open University, has been extended to include various 
types of visualizations. Firstly, we have introduced Issue Maps to support usability 
and readability of large consultations by providing a realistic entry point for new users 
so that they can quickly gain an overview of the issues and contributions so far 
submitted, providing the ability to browse maps at different levels of granularity. 
Issue Maps, based on the work of Ben Shneiderman, use colour-coded rectangular 
blocks to depict issues within the debate. The different sizes of the rectangles indicate 
the comparative number of arguments associated with each issue and clicking on a 
rectangle takes the user to the arguments addressing that issue.  Secondly, we have 
introduced sophisticated layout algorithms for Argument Network Maps with typical 
interactions such as zooming, panning, and showing/hiding certain parts of the 
visualization.  These argument network maps support transparency and sense-making 
by linking arguments not only to their source text but also back to the issue they 
address in the consultation document.  Thirdly, within the argument network maps we 
have introduced pop-up text boxes to provide the justification for the arguments. 
These justifications are based on the “practical reasoning” argumentation scheme. The 
AVT supports the work of relevant stakeholders, including policy analysts, interest 
groups and the general public by enabling them to navigate through arguments 
contained in consultation documents.  
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1 Purpose of this document  
This report describes the research and development carried out in WP6 Task 6.4 
Development and Documentation of the AVT.  Building on the work done in Tasks 
6.1 – 6.3 (reported in Deliverable D6.1 delivered at M15), Task 6.4 primarily 
involved implementing the AVT based on the usage scenarios described in D1.1 and 
D6.1 and the construction plan detailed in D6.1. 
 
The remainder of this report is organised as follows.  Section 2 gives an overview of 
the research challenges with respect to the intersection of e-participation and 
Computed-Supported Argumentation, more specifically the research challenges of 
applying Computer-Supported Argument Visualisation (CSAV) to the task of making 
sense of policy.  Then, with this research background established, Section 3 
introduces the technical platform and the key technological components underpinning 
our research and development activities in implementing the AVT.  Section 4 
examines specifically how the technical platform is used to meet the detailed user-
requirements for the AVT as set out in D1.1 and D6.1.  This section also details the 
AVT’s integration into the IMPACT toolbox and the data exchange with the ART and 
SCT tools.  Section 5 discusses the results of a series of user evaluations, first with the 
AVT as a standalone prototype (conducted as part of WP6 work), and then with the 
AVT as part of the fully integrated IMPACT toolbox (conducted as part of WP1 
work, but the relevant AVT elements discussed here).  Finally, Section 6 discusses 
how our research and development has advanced the state of the art in addressing the 
research challenges that we have identified. 
 
We also note that this deliverable serves as technical documentation for end users 
describing how to use the tool. This technical documentation detailing how to use the 
AVT is given in Appendix A.  Finally, the appendix also includes material from a 
preliminary user evaluation conducted in WP6 to test the AVT.  This material is given 
in Appendix B. 
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2 Computer-Supported Argument Visualization (CSAV) for 
Making Sense of Policy Consultations 

This section provides background for our research into the use of Computer-
Supported Argument Visualisation (CSAV) technology for enabling all stakeholders 
to make sense of policy consultations.  It starts by describing some of the key 
challenges in the broad area of e-participation and how these challenges motivate the 
consideration of CSAV approaches (§2.1).  It then considers the CSAV element of 
our research and introduces some of the key challenges in that area, particularly with 
respect to the use of different representational paradigms to address the challenges of 
readability and usability of large-scale argument maps (§2.2).  The background 
considers both these e-participation and CSAV strands since our WP6 research and 
development activities aim to contribute to both of these bodies of research. 

2.1 E-Participation challenges and CSAV approach 
One pressing challenge faced by e-participation scholars and practitioners has been 
presenting complex argumentation to stakeholders to enable better-informed public 
debate about political issues (Macintosh et al., 2009).  Those who aim to see the 
Internet and other digital technologies transform our democracy and governance for 
the better have suggested that there is a need for radical new tools and techniques for 
presenting overviews of large-scale political discussions so that stakeholders can 
better make sense of and reflect on the opinions of each other (Coleman and Blumler, 
2009). Taking up this challenge, an agenda for research at the intersection of e-
participation and computer-supported argument visualization (CSAV) has been set 
out in IMPACT Deliverable D6.1 (and subsequently published in Benn and 
Macintosh, 2011).  That agenda has given priority first, to investigating a 
methodology for design of interactive Web-based argument visualizations to allow 
various stakeholders navigate the complex issues in a policy-consultation; and second, 
to applying these methods and an associated application to interpreting models of 
policy-arguments at a level of granularity meaningful to various stakeholders. 
The specific requirements for the AVT were derived during the first stages of the 
IMPACT project and are described in D1.1 and D6.1.  We will again return to each of 
these requirements in later sections of this document, but here we can summarise 
these requirements at a high level from the different stakeholders’ perspectives, 
namely the Policy Analyst User perspective and the General User perspective: 
The Policy Analyst User should be able to: 

• assign specific argumentation schemes, code statements as elements of the 
argumentation scheme and label relationships between statements; 

• publish debate maps on the web so as to enable public interaction with them; 

• support facilitation of the consultation by being able to view where arguments 
are missing or where conflicting arguments arise; 

• at the end of a consultation period, close debate maps and generate outline 
consultation report based on the information in the maps. 

The General User should be able to: 

• gain an overview of the policy consultation document and an appreciation of 
the arguments contributed so far; 
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• navigate through the debate maps from high level to deeper level of detail; 

• zoom in and out of specific arguments showing more or less detail; 

• gain an appreciation of the underlying evidence for the arguments; 

• trace back to and view the source document where an argument is located. 
However, these requirements are only a part of the overall demands when building 
online participation systems, all of which need to be taken into account. In particular, 
online consultations on complex policy issues can involve a large number of 
participants providing contributions. The scalability and transparency of use are major 
challenges that need to be addressed (Macintosh et al., 2009). Furthermore, two 
specific challenges we face in using argument visualization tools to support online 
consultation is their current poor usability and readability when displaying large-scale 
argument maps. The next sub-section examines the different representational 
paradigms in CSAV that have addressed these challenges of usability and readability 
of large-scale argument maps. 

2.2 Representational paradigms in CSAV 
As (Kolb, 2008) indicates, reading argumentative structures, whether in text or in 
graphical form has always been a difficult skill to acquire. This is because making 
sense of argumentation requires both having a sense of the detail as well as having a 
sense of the whole.  This challenge of making argumentation readable thus places 
great importance on the choice of representational approach adopted by the particular 
CSAV technique or tool.  As Scheuer et al. (2010) explain, the style of visually 
representing arguments “[is] crucial to the interface between user and system, making 
different pieces of information more or less salient.” These authors identify a number 
of major representational paradigms found in the literature, including (1) linear, (2) 
threaded, (3) graph-based, and (4) container1, each with its own advantages and 
disadvantages as an approach. 
For example, the purely textual linear representational approach has the main 
advantage that it is familiar and intuitive for most users.  However, it has the 
disadvantage that it does not explicitly represent the conceptual structure of 
arguments (this structure remains implicit in the text).  Similarly, the threaded 
representational approach is familiar for most users and it offers some structure.  
However, this structure (where discussions are represented in a “tree” form) also 
presents a disadvantage because it limits the conceptual structure that can be 
represented. 
The graph representational approach aims to overcome these disadvantages of lack of 
explicit argumentation structure and lack of expressivity.  As Suthers et al. (2010) 
explain, in the graph-based approach (also called argument-network approach) 
contributions are displayed as boxes or nodes that represent argument components, 
such as claims or facts and arrows or edges in these graphs are used to represent 
relations such as “supports” or “refutes” between the different argument components.  
This paradigm is adopted by the majority of CSAV techniques and tools because the 
key advantage of graphs or networks is “their explicitness and clarity, that is, each 
                                                
1 The authors actually identify 5 major styles, the 5th being “matrix”.  However, as the authors 
themselves admit, the matrix style has only ever been implemented in the Belvedere system (Suthers et 
al., 1995).  Thus for our purposes it is not being considered as a major CSAV representational 
paradigm. 
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elementary knowledge unit is encapsulated as an individual node and relations 
between knowledge units are explicated with edges.” (Suthers et al., 2010).  However, 
even the graph-based approach has its disadvantages, the main one being that large-
scale graph-based maps can lead to sprawling “spaghetti” images which prevent the 
user from having an overview of the particular debate or discussion.  The container 
representational approach tries to overcome this limitation by grouping several related 
elements together to reduce complexity.  But then this approach presents the 
disadvantage that some explicit connections between argument components are lost 
(since they are replaced by the implicit catch-all relation of containment). 
Thus we can see that adopting the most suitable representational approach or 
combination of approaches is a major challenge of research into CSAV techniques 
and tools.  Indeed, a few tools have combined various representational approaches to 
try to offset the various disadvantages.  However, we feel that this research needs to 
be extended even further and hence one of the major contributions of our WP6 
research and development activities is the exploration of new hybrid CSAV 
representational approaches, which are then used to solve problem of usability and 
readability of large-scale argumentation maps, specifically in e-participation settings. 
The remainder of this deliverable describes in more detail how through the research 
and development tasks of WP6 we have been meeting the above requirements and 
addressing the above research challenges, thus advancing the state-of-the-art in the 
use of CSAV for e-participation and online policy-consultations.  These research and 
development activities will lead to the design and implementation of the AVT which 
will help users make sense of the range of publicly expressed opinions about public 
policies.  As such, the AVT becomes part of the class of tools often referred to as 
"sense-making" tools (Bex et al., 2003). 
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3 Technical Platform 
This section describes the underlying technology used for the AVT.  First, it briefly 
recaps the choice of server-side technology initially described and justified in D6.1.  
Second, it describes the choice of client-side technology made with a consideration of 
the need to adhere as far as possible to Web standards. 

3.1 Server-side technology: Reusing Cohere 
An important aim of WP6 is to research and develop an argument analysis, tracking 
and visualization tool, based on the state-of-the-art in the field of Computer-
Supported Argument Visualisation. Additionally, one of the performance indicators 
for WP6 is the extent to which the AVT applies state-of-the-art methods from the 
broader field of Computer-Supported Argumentation.  Early in the conceptual phase 
of our work – and as described in D6.1 – we reviewed a selection of state of the art 
CSAV systems in order to determine the most appropriate starting platform for our 
own research and development.  We then made a design-decision that rather than 
develop the AVT from scratch we would reuse an existing CSAV platform, even with 
its limitations, and build on it to extend the state of the art.  We made this decision 
because as researchers we did not wish to “reinvent the wheel”, and given the 
timeframe, we decided that reusing and extending an existing platform was the best 
way to move the state of the art forward. 
To recap, the systems extensively reviewed in D6.1 were: 

• Araucaria and OVA (Reed & Rowe, 2004; Snaith, Lawrence & Reed, 2010) 

• Argunet (Schneider, Voigt, & Betz, 2007; Betz, Bohse, & Voight, 2007) 

• Carneades (Gordon, 2007) 

• Cohere (Buckingham Shum, 2008; De Liddo & Buckingham Shum, 2010) 

• Compendium (Buckingham Shum, Selvin, Sierhuis, Conklin, Haley, & 
Nuseibeh, 2006) 

• Cope_It! (Karacapilidis & Tzagarakis 2007; Karacapilidis, et al., 2009) 

• Debategraph (Debategraph, 2011) 

• Deliberatorium (Klein, & Iandoli, 2008; Gürkan, Iandoli, Klein, & Zollo, 
2010) 

• LASAD (Scheuer, McLaren, Loll, & Pinkwart, 2009) 

• Rationale (van Gelder, 2007) 
In particular, we decided to reuse the Cohere platform developed at the Open 
University (Buckingham Shum, 2008). Cohere is a state-of- the-art, open source, 
Web2.0 tool for argument analysis and argument visualization, which provides a 
platform for online collaborative deliberation using the familiar standard Issue-Based 
Information System (IBIS) framework (De Liddo & Buckingham Shum 2010). IBIS 
was developed by Kunz & Rittel (1970) as an information system for investigating the 
use of argumentation to help solve ill-structured design and planning problems. This 
work then evolved into a general approach to solving what the authors called “wicked 
problems”, a class of problems into which policy development falls (Rittel & Webber, 
1973). This term was introduced so as to distinguish the kinds of problems that social-
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policy planners deal with from the kinds of problems that scientists encounter – the 
key distinction being that in science you can prove whether your solution is correct, 
whereas in matters of social policy, you cannot prove that a solution or decision is the 
correct one; rather you can only try to persuade, through argumentation, that it is the 
best solution given the constraints. 
In Section 4 (§4.1) we will take up again this topic of reusing a state of the art CSAV 
platform as the starting point for our research and development activities.  
Specifically, we will explicitly identify those AVT requirements for which the CSAV 
platform already gives us a starting point for research and development. 

3.2 Client-side technology: Choosing a library based on Web 
standards 

In the subsequent project period after reporting in D6.1 on the choice of an existing 
CSAV platform as a starting point, we also undertook an extensive review of 
technologies (specifically libraries and frameworks) that could be used to underpin 
the technical aspects of the visualisations that we needed to render in the AVT. 
With respect to the underlying technology for implementing the argument 
visualizations, we decided to adhere as far as possible to Web standards. For 
sophisticated visualizations this means a solution based on one or more of HTML5, 
JS, CSS, and SVG technologies. In order to accomplish this task we reviewed a 
number of existing libraries for data and information visualization that use Web 
standards. The important criteria we considered were: open source license, size of 
user community, adequacy of API documentation, extendibility, and support for 
popular browsers. We reviewed a number of leading visualization libraries, including: 
Canviz, D3, JavaScript InfoVis Toolkit, ProcessingJS, and Raphaël JS. Here we 
briefly describe the review of each library in turn. 
3.2.1 Canviz 
Canviz2 is a JavaScript library for drawing graphs to the HTML5 <canvas> element 
using the layout engines implemented in the Graphviz software. Graphviz itself is a 
popular library for laying out graphs – e.g. the popular graph-drawing program 
OmniGraffle uses the Graphviz engine for automatically laying out its graphs. 
Unfortunately using Canviz would require that the Graphviz engine is running in the 
background, adding another dependency to our platform. Furthermore, Graphviz does 
not work in a dynamic way and the visualizations are not interactive, both of which 
are important features for Web-based argument visualization. Canviz is distributed 
under an MIT license. 
3.2.2 D3 
D33 is a JavaScript library for creating SVG visualizations, which has evolved from 
the earlier Protovis library. D3 includes many standard types of data and information 
visualization layouts. Furthermore, it provides mechanisms for including interactive 
behaviors such as “zooming” and “panning” of visualizations. In terms of license, the 
D3 project is distributed under a BSD license. 

                                                
2 http://code.google.com/p/canviz/ 
3 http://mbostock..github.com/d3/ 
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3.2.3 JavaScript InfoVis Toolkit 
The JavaScript InfoVis Toolkit (JIT)4 is a library designed specifically for creating 
information visualizations. The JIT uses the HTML5 <canvas> element for plotting 
and animating graphs. 
3.2.4 ProcessingJS 
ProcessingJS5 is a JavaScript implementation of the Processing language for data 
visualization (before this, there was only a Java implementation). ProcessingJS uses 
the HTML5 <canvas> element to render the visualizations and provides an API for 
drawing shapes and manipulating them on the canvas. ProcessingJS is distributed 
under an MIT license. 
3.2.5 Raphaël JS 
Raphaël JS6 is a library for working with vector graphics on the Web. Raphaël JS is 
one of the better-known SVG libraries. However, it does not seem to be used 
extensively for data/information visualization projects. Raphaël JS is distributed 
under an MIT license. 
Based on the AVT requirements we have chosen D3 (Bostock et al., 2011) as the 
visualisation framework on which to build the visualisations of the AVT.  D3 was 
chosen because it provides the most extensive number of core information 
visualisation modules (e.g. for computing layout algorithms of different diagram 
types), which can then be extended for particular visualisation purposes.  As will be 
described in more detail in Section 4 (§4.2) as part of our research and development 
we have created a wrapper library called ARGVIZ.js, which provides an argument-
visualisation-specific wrapper around core APIs of the D3 library. 

3.3 Publishing the technical platform as open-source software 
As part of the post-IMPACT exploitation strategy, the consortium has agreed to 
publish the underlying source-code for the technology as open-source software.  With 
respect to WP6, this means publishing the source-code for both the server-side and 
client-side technologies.  We have undertaken a modular approach to development 
such that both the server-side and the client-side code can be published as separate 
modular libraries that can be reused separately or together in future research and 
development.  The server-side module will be published as a PHP library that extends 
the core Cohere API (which is built in PHP).  The client-side module (as indicated 
above) will be published as a JavaScript library that provides an argument-
visualisation-specific wrapper around core APIs of the D3 library.  Having these 
separate modular libraries (i.e. one built with PHP server-side technology and the 
other with JavaScript client-side technology) gives us a greater number of routes for 
exploitation since it allows us to target more researcher/developer communities with 
our technology.  The open-source software is available on the popular repository 
Github, and is available at https://github.com/cdc-leeds. 

                                                
4 http://thejit.org/ 
5 http://processingjs.com/ 
6 http://raphaeljs.com/ 
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4 Researching and Developing the AVT 
This section describes our research and development work that builds on the technical 
platform described in the previous section in order to implement the requirements for 
the AVT as set out in D1.1 and D6.1.  As highlighted in D6.1, one of the benefits of 
reusing an existing platform is that the existing platform already embodies significant 
research and development and thus is implemented with numerous features that 
support the scenario of Argument Visualization for Making Sense of Policy 
Consultations.  Here we will recap the set of IMPACT AVT requirements that are met 
through reuse of the existing platform (§4.1).  We will then describe the research and 
development activities that were carried out in WP6 (particularly Task 6.4) to extend 
the platform in order to meet the full complement of requirements (§4.2).  Note that 
this section primarily focuses on the research and development activities that we 
carried out.  For a lengthier discussion on how these research and development 
activities have advanced the state of the art and have addressed the research 
challenges identified earlier in this deliverable please see discussion in Section 6. 

4.1 Requirements met through reuse of existing platform 
Table 1 details the existing basic features that Cohere as a CSAV platform offers as a 
starting point for our research and development activities for meeting the AVT 
requirements (as set out in D1.1). 
Table 1.  The IMPACT AVT requirements as set out in D1.1 with existing CSAV 
platform features that offer a starting point for WP6 research and development 

D1.1 Requirement Existing CSAV platform feature 

RID 12. Modifying argument structure • User can code any statement as an 
“Idea” in Cohere and these 
statements can be assigned to certain 
roles common in an argumentation 
context (e.g. Conclusion, Premise) 

• User can create connections between 
Ideas and these connections can be 
assigned labels that are common in 
an argumentation context (e.g. 
agrees, disagrees) 

RID 22. Visual representation of 
argument structure 

• There is an existing basic AJAX 
user-interface for visualising 
connections between components of 
an argument.  This basic feature will 
be extended for the AVT. 

RID 23. Manipulate layout of map • There is an existing layout engine 
based on Java Applet technology.  
This will be completely redesigned 
for the AVT, particularly to bring it 
completely in line with Web standard 
technology (HTML, CSS, JS, SVG). 
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RID 24. Editing argument maps • There is an interface for users to edit 
nodes and links in an argument map.  
As the AVT will focus on the 
features for viewing, browsing, and 
visualising, our research and 
development activities will not focus 
on extending or redesigning the 
existing editing interface. 

RID 25. View and browse argument maps • There is an existing component for 
viewing and browsing argument 
maps which is built using Java 
Applet technology.  This will be 
completely redesigned for the AVT, 
particularly to bring it completely in 
line with Web standard technology 
(HTML, CSS, JS, SVG). 

RID 30. Timeline mode • There is a basic feature that allows 
the user to choose to filter arguments 
by the time of addition to the map. 

 

4.2 Requirements met through new research and development 
Here we now turn to describing the research and development that has been carried 
out in order to extend the CSAV platform to create the fully featured AVT.  We 
consider each remaining requirement in turn. 
4.2.1 RID 22: Visual representation of argumentation structure 

The argumentation structure can be visualized graphically to allow for 
easy access to argumentation. This argument map can be saved and 
published on the web. 

Through our research and development activities, we have implemented functionality 
for visualising the detailed component structure of formal argumentation schemes 
(but specifically focussing on the Practical Reasoning Argumentation Scheme 
(PRAS) as specified by ULIV in WP5).  The rationale for this requirement is that 
stakeholders need to be able to view the justifications made for a particular viewpoint 
being argued for in the policy-consultation. 
Our research and development activities for this requirement saw us investigate a 
number of design options for visualising the detailed component structure of formal 
argumentation schemes.  We first experimented with using a purely graph-based or 
network paradigm for representing argument structure (see Section 2 for discussion of 
the main CSAV representation paradigms).  However, in order to respond to feedback 
given by users subsequent evaluations (see next section, Section 5, for discussion of 
our user evaluation activities) we decided to explore an alternative paradigm for 
representing argument structure. 
Thus, for the final prototype, we decided on a visualisation approach that visualises 
argumentation schemes as a container with sections for each argumentation scheme 
component.  The rationale here is that the container approach reduces clutter yet we 
were able to avoid one of the disadvantages of the container approach (namely the 
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lack of explicitness about relations between argument components) by still allowing 
the user to be able to see the main types of statements and relations in the arguments 
being represented. 
Section 6 (particularly §6.2) revisits this discussion point and describes in further 
detail how this visual representation approach (using containers) in combination with 
a network representation approach advances the state of the art. 
 
4.2.2 RID 23: Manipulate layout of map 

The layout for the argument map can be specified by the user, several pre- 
defined basic layouts are available. Nodes and relations can be made 
visible / hidden, tags, meta-information and links can be added to them. 

As the previous section (particularly Table 1) indicated, the reuse of Cohere as a 
CSAV platform provided us with a starting point in terms of a visualisation 
component for laying out argument maps.  With this as a starting point, our research 
and development activities with regard to this requirement have led us to significantly 
redesign and re-implemented the capability to manipulate the layout of argument 
maps, particularly through the use of sophisticated layout algorithms, providing what 
are called “Argument Network Maps”. 
As explained in the previous section, one early decision expressed in D6.1 was to 
adhere as far as possible with Web standards. For visualisation this meant a solution 
based on one or more of HTML, JS, CSS, and SVG technologies.  One consequence 
of this is that it meant finding a replacement for the Java-based argument visualisation 
mechanism in the Cohere CSAV platform we were reusing.  As discussed in Section 3 
(§3.2), we have decided to use the D3.js library as the underlying visualisation engine 
for implementing the AVT visualisation components.  This library is particular suited 
for generating SVG visualisations which allows visualisations to be easily embedded 
in HTML pages and allows styling information to be added through the use of CSS. 
At a technical level, we have created a wrapper library called ARGVIZ.js for the 
D3.js.  As D3.js is a general-purpose visualisation library with generic visualisation 
components, the ARGVIZ.js library provides utilities for mapping serialised 
argumentation data into the particularly data representation format required by D3.js.  
We have then created a specific module – ARGVIZ.network – which is used to 
generate the newly redesigned Argument Network Maps.  This visualization shows 
issues and responses as graphical text-boxes connected by labelled lines. The 
ARGVIZ.network module then invokes the underlying layout engine of the D3.js 
library to provide the appropriate layout for the Argument Network Map.  
Additionally, to provide further means of manipulating the layout, particularly since 
these types of network visualisations quickly become cluttered and graphically 
unmanageable, the ARGVIZ.network enables interactions typical of modern Web-
based visual interfaces—e.g. interactions such as zooming and dragging of parts of 
the Argument Network Map. 
Section 6 (§6.2) reintroduces this concept of the Argument Network Map and 
discusses in detail how this contributes to advancing the state of the art of CSAV 
research. 
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4.2.3 RID 25: View and browse argument maps / RID 31: Level of detail 
Argumentation maps can be viewed, zoomed and browsed with the help of 
a standard Internet browser, making use of the hyperlink functions to 
follow links to further information / functions. 

Our research and development activities for this requirement have led us to 
implement functionality for browsing argument maps at different levels of 
granularity, particularly the overview level through developing a new type of map 
called the “Issue Map”.   The rationale for this requirement is that stakeholders need 
quickly to be able to get an overview of the current status of the debate in the policy 
consultation.  Thus, in order to allow users to get an overview of the vast amount of 
information and to be able to appreciate which issues are causing the largest debate 
we have adapted a special kind of visualization called the “treemap” which has been 
pioneered by Ben Shneiderman (1992) in the field of Information Visualization. 
Adapting this technique, and also gaining inspiration from the seminal argument 
mapping work of Horn et al. (1998) we have created “issue maps” which use colour-
coded rectangular blocks to depict issues within the debate. The different sizes of the 
rectangles indicate the comparative number of arguments associated with each issue. 
In this way, one of the first screens/views of a consultation a user views is an Issue 
Map of the questions asked within the consultation document – with the size of the 
each rectangle dependent on the responses at that time to the question. Getting an 
appreciation of the size of the debate around the different consultation questions 
provides guidance to the general stakeholder who can immediately get a sense of 
where all the ‘talk’ is happening but also important for the policy analysts as it allows 
them to appreciate where there is a lack of contributions and therefore where 
facilitation is required. Users move further into the debate by clicking on a rectangle 
taking them to the arguments addressing that issue. 
At a technical level we have created a specific module – ARGVIZ.map – in our 
ARGVIZ.js library which is used to generate these Issue Maps.  The ARGVIZ.map 
module invokes the generic treemap layout engine of the underlying D3.js library but 
in addition provides a number of novel functionality for interacting with the Issue 
Map to allow users to easily go from overview level in the Issue Map to the detailed 
argumentation in the context of a single issue, and then back out again to the 
overview level. 
This is a major research advance with respect to addressing the research challenge of 
providing an overview of complex policy arguments for users.  We take up the 
discussion of this research advance again in Section 6 and give additional details 
about how it is grounded in the existing research aforementioned (i.e. the seminal 
Information Visualization research of Shneiderman (1992) and Horn et al. (1998)). 
 
4.2.4 RID 26: Closure of argument maps 

Argumentation maps can be marked as closed so that no further editing is 
possible. 

This requirement is no longer necessary. In the IMPACT toolbox all input to the AVT 
is from the other tools in the toolbox. All arguments and related information come 
from the ART and all survey results associated with the argument nodes come from 
the SCT, therefore once this input ceases the maps are automatically closed. However, 
as is typical in government consultation cases, users can still access the maps, 
navigate through them and browse the related information. 
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4.2.5 RID 27: Policy reports from argument maps 

Policy reports can be generated and edited based on the information in 
the argumentation map. 

We have implemented functionality that allows a user to generate and edit a written 
summary of the responses at any given point during the policy consultation.  The 
rationale for this functionality is that at the end of the consultation period, the policy 
analyst working on behalf of the organisation running the consultation needs to 
summarise the input received from the various contributing stakeholders during the 
policy-consultation.  Such a summary report would then serve as key input into the 
organisation’s decision-making process. 
At a technical level, what the user generates is an RTF file of the summary report of 
responses.  RTF was chosen because it is one of the most widely editable document 
formats that can be handled by most popular word-processing software.  In the AVT, 
the RTF document is generated by creating a wrapper around the open source 
PHPRtfLite library7.  The wrapper provides the functionality that converts the 
argumentation data (structured according to the IMPACT formal model of argument) 
into content that can be written as typical elements of a document such as sections, 
sub-sections, paragraphs, and bullet lists.  The wrapper and the PHPRtfLite library 
plugin are additional features that have been implemented in the underlying Cohere 
platform to extend it for the IMPACT AVT. 
Section 6 (§6.2) continues the discussion on how researching and developing this 
feature of being able to generate and download an up-to-date summary of responses in 
the policy-consultation has advanced the state of the art. 
 
4.2.6 RID 28: Special links to SC and PM tool 

Special links can be added to nodes / relations in the argumentation map 
that point to structured consultations or policy modelling options related 
to the nodes / relations. 

A key part of the overall IMPACT Toolbox workflow is that the (ongoing) results of 
the Structured Consultation Tool (where users are able to complete a survey about 
their views of a policy proposal) can be imported and visualised in the AVT.   
With respect to the link with the PMT, on further analysis and collaboration with 
WP4, it was decided that the link with the PMT was not an essential part of the 
overall workflow involving the AVT.  Thus in WP6, we primarily focussed on the 
link with the SCT and the link with the ART (as described in the next subsection). 
The technical aspects of this link between the SCT and AVT were first described in 
an internal project report (TR2.3a), which was prepared in a collaborative effort 
involving UnivLeeds, UVA, and ULIV.  TR2.3a also specified the API-design for 
exchanging data between SCT and AVT.  Here we describe in detail the data-
exchange format and the API design. 
The SCT stores results of surveying users to gain their level of agreement or 
disagreement with a particular policy-proposal offered by one of the contributors in 
the policy consultation.  Thus the API call from AVT to SCT has been designed so 

                                                
7 http://sourceforge.net/projects/phprtf/ 
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the AVT is able to retrieve the number of agreement and disagreement votes for each 
component of the policy-argument currently being surveyed in the SCT.  The API call 
is an HTTP GET request of the form GET index.php?submitid=survey-results/{id}, 
where the {id} is the unique of ID of the policy-argument being surveyed by the SCT.  
This HTTP GET request returns a JSON serialisation of the survey results (agreement 
and disagreement votes) for each component of the policy argument.  An example of 
this JSON serialisation is given in the following Listing: 
{ 
  "id":"1", 
  "scheme":"Practical Reasoning", 
  "conclusion":{ 
    "statement":{ 
      "id":"1", 
      "scheme_role":"Action" 
    } 
  }, 
  "premises":[ 
    { 
      "statement":{ 
        "id":"1", 
        "scheme_role":"Circumstance", 
        "agree_votes":"1", 
        "disagree_votes":"2", 
        "na_votes":"0" 
      } 
    }, 
    { 
      "statement":{ 
        "id":"2", 
        "scheme_role":"Circumstance", 
        "agree_votes":"2", 
        "disagree_votes":"1", 
        "na_votes":"0" 
      } 
    }, 
    { 
      "statement":{ 
        "id":"4", 
        "scheme_role":"Consequence", 
        "agree_votes":"1", 
        "disagree_votes":"2", 
        "na_votes":"0" 
      } 
    }, 
    { 
      "statement":{ 
        "id":"5", 
        "scheme_role":"Consequence", 
        "agree_votes":"1", 
        "disagree_votes":"2", 
        "na_votes":"0" 
      } 
    }, 
    { 
      "statement":{ 
        "id":"Legal clarity", 
        "scheme_role":"Value", 
        "promote_votes":"3", 
        "demote_votes":"0", 
        "neutral_votes":"0", 
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        "nw_votes":"0" 
      } 
    }, 
    { 
      "statement":{ 
        "id":"Publisher profits", 
        "scheme_role":"Value", 
        "promote_votes":"0", 
        "demote_votes":"0", 
        "neutral_votes":"3", 
        "nw_votes":"0" 
      } 
    }, 
  ] 
} 

Listing 1. Example JSON serialisation of survey results sent from SCT to AVT. 

The above Listing reveals the following key attributes of the data interchange format 
between the SCT and the AVT: 
scheme A string giving the name of the argumentation scheme this 

argument instantiates. 
conclusion A statement record. 
premises A set of premise elements. 
scheme_role A string denoting the role of the premise in the argumentation 

scheme instantiated by the argument. 
statement A statement object 
agree_votes The number of survey participants who agree with a particular 

component of the policy-argument being surveyed in the SCT. 
disagree_votes The number of survey participants who disagree with a particular 

component of the policy-argument being surveyed in the SCT. 
 
4.2.7 RID 29: Output from AR as input 

The AVT tool uses output generated by AR as input format for argument 
maps and other functions of the tool. 

Another key part of the overall IMPACT Toolbox workflow is that the Policy Analyst 
uses the ART to reconstruct arguments from source-documents submitted by 
contributors to the policy-consultation.  Then when the AVT is launched these newly 
reconstructed arguments are imported into the AVT to be visualised.  Here we 
describe researching and developing the functionality for handling the exchange of 
argument data from ART to AVT, specifically how the import mechanism is designed 
in the AVT. 

4.2.7.1 First iteration – ART to AVT exchange based on XML 
serialization 

At the time of writing and submitting Deliverable D6.1, we had envisaged using the 
LKIF XML model of argument as the serialisation format for exchanging argument 
data between the ART and the AVT.  Already in Deliverable D6.1 we began to 
discuss the overlap between the LKIF XML model of argument and the model of 
argument the AVT inherits from its underlying Cohere platform.  Here now we 
describe researched and developed a solution to map, in software, from LKIF XML 
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model to the Cohere data model.  For easy reference, we include here a diagram of the 
Cohere data model in Figure 1. 

 
Figure 1.  The inherited Cohere data model. (Figure reproduced from Buckingham 
Shum, 2008). 

Our first attempt at meeting this requirement involved developing a mechanism for 
the AVT to import an XML serialization of argument data.  This XML serialization 
was based on the LKIF model of argument (as specified in ESTRELLA Project 
Deliverable 4.1, 2008) and our task was to ensure that the argumentation-relevant 
elements and attributes of LKIF XML corresponded to elements of the AVT data 
model.  To help explain the mechanism for importing LKIF XML serialisation into 
the underlying AVT data model, it is helpful to consider an example LKIF XML 
serialisation.  For illustration purposes Listing 2 takes the classic Toulmin example 
represented in LKIF XML. 
<lkif> 
  <argument-graphs> 
    <argument-graph id="NewGraph" title="New Graph" main-issue=""> 
      <statements> 
        <statement id="s11521" value="unknown" assumption="true" 
standard="BA"> 
          <s>Harry is a British subject.</s> 
        </statement> 
        <statement id="s11520" value="unknown" assumption="true" 
standard="BA"> 
          <s>Harry was born in Bermuda.</s> 
        </statement> 
        <statement id="s11519" value="unknown" assumption="true" 
standard="BA"> 
          <s>A man born in Bermuda will generally be a Brisith 
subject.</s> 
        </statement> 
        <statement id="s11518" value="unknown" assumption="true" 
standard="BA"> 
           <s>Harry has become an American and thus is no longer a 
British subject.</s> 
         </statement> 
         <statement id="s11517" value="unknown" assumption="true" 
standard="BA"> 
           <s>Civil Code Section 123</s> 
         </statement> 
         <statement id="s11516" value="unknown" assumption="true" 
standard="BA"> 
           <s>Harry has become an American citizen.</s> 
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         </statement> 
         <statement id="s11515" value="unknown" assumption="true" 
standard="BA"> 
           <s>Persons who become American citizens are no longer 
British subjects.</s> 
         </statement> 
       </statements> 
       <arguments> 
         <argument id="a3" title="" direction="pro" scheme="" 
weight="0.5"> 
           <conclusion statement="s11518"/> 
           <premises> 
             <premise polarity="positive" type="ordinary" role="" 
statement="s11516"/> 
             <premise polarity="positive" type="ordinary" role="" 
statement="s11515"/> 
           </premises> 
         </argument> 
         <argument id="a2" title="" direction="pro" scheme="" 
weight="0.5"> 
           <conclusion statement="s11519"/> 
           <premises> 
             <premise polarity="positive" type="ordinary" 
role="backing" statement="s11517"/> 
           </premises> 
         </argument> 
         <argument id="a1" title="" direction="pro" scheme="" 
weight="0.5"> 
           <conclusion statement="s11521"/> 
           <premises> 
             <premise polarity="positive" type="ordinary" 
role="datum" statement="s11520"/> 
             <premise polarity="positive" type="ordinary" 
role="warrant" statement="s11519"/> 
             <premise polarity="positive" type="exception" role="" 
statement="s11518"/> 
           </premises> 
         </argument> 
       </arguments> 
     </argument-graph> 
  </argument-graphs> 
</lkif> 

Listing 2. Classic Toulmin example expressed in LKIF XML. 

First, the <argument-graph> element does not map directly to anything in the Cohere 
data model as there is no equivalent in Cohere. Thus, in the first iteration of the 
import mechanism this element was ignored. 
Second, for every <statement> element, the import mechanism creates a new Cohere 
node with unique Cohere ID.  The Cohere node is then assigned the node-type 
“Statement”, which is a node-type being added here to Cohere expressly for importing 
LKIF models.  The text between the <s></s> tags is then assigned to the “label” 
attribute of the Cohere node. Note that the import mechanism assumes that the 
<s></s> tags will contain a natural language expression of the statement.  Note also 
that the import mechanism ignores the values of the ‘value’ and ‘assumption’ 
attributes and assumes that for IMPACT policy debate modelling, where the product 
rather than the procedure of the policy-consultation is being modelled, the default for 
these two attributes is ‘value’=”unknown” and ‘assumption’=”true”, which means 
that the proposition has been stated but not questioned (LKIF Specification, p. 25).  
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Note finally that the import mechanism ignores the value of the ‘standard’ attribute 
and assumes that for IMPACT policy debate modelling, the default value for this 
attribute will be “Best Argument”. 
Third, for every <argument> element, the importer creates a new Cohere node with 
unique Cohere ID.  The Cohere node is then assigned the node-type “Argument”, 
which is a node-type being added here to Cohere expressly for importing LKIF 
models. The value of the ‘title’ attribute is then assigned to the “label” attribute of the 
Cohere node.  Note that the importer ignores the value of the ‘weight’ attribute 
because as stated previously it assumes a proof standard of “Best Argument” by 
default, and according to the LKIF Specification (p. 26) weights are not relevant for 
the “Best Argument” proof standard. 
Fourth, for the <conclusion> element within an <argument> element, we create a new 
Cohere connection with a unique Cohere ID.  This connection is from the Argument 
node to the relevant Statement node, both of which were created earlier in the process.  
Then, for every <premise> element, the importer creates a new Cohere connection 
with a unique Cohere ID. This connection is from the Argument node to the relevant 
Statement node, both of which were created earlier during the process. 
 

4.2.7.2 Second iteration – ART to AVT exchange based on 
JSON serialization 

Based on lessons learned from experimenting with the XML serialization in the first 
iteration resulting in a better understanding of how the tools should best exchange 
data, the format for exchanging data between the ART and AVT was amended from 
one based on an XML serialization to one based on a JSON serialization.  These 
amendments to the data-exchange format were first described in the internal project 
technical report TR2.3a, which as mentioned above was prepared in a collaborative 
effort involving UnivLeeds, UVA, and ULIV.  TR2.3a also specified the API-design 
for exchanging data between ART and AVT.  Here we describe in detail the data-
exchange format and the API design. 
When the Policy Analyst reconstructs arguments in the ART, each argument is 
associated as a response to a particular Issue that was raised in the consultation Green 
Paper.  Thus the API call made from AVT to ART has been designed so that the AVT 
can query the ART for all the arguments (i.e. responses) associated with a particular 
Green Paper issue.  The API call is an HTTP GET request of the form GET 
/issues/{id}, where the {id} is the unique of ID of the Green Paper issue stored in the 
toolbox.  This HTTP GET request returns a JSON serialisation of all the arguments 
(i.e. responses) associated with that particular Green Paper issue.  An example of this 
JSON serialisation is given in the following Listing: 
{ 
  "issue":{ 
    "id":"86172211160319722001323533736", 
    "text":"Q9: Should the law be clarified with respect to whether 
the scanning of works held in libraries for the purpose of making 
their content searchable on the Internet goes beyond the scope of 
current exceptions to copyright? ", 
    "creator":"Bernd Groeninger--Policy Analyst", 
    "source":"" 
  }, 
  "responses":[ 
    { 
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      "argument":{ 
        "id":"practical_reasoning_as-1", 
        "scheme":"practical_reasoning_as", 
        "conclusion":{ 
          "statement":{ 
            "id":"action-1", 
            "scheme_role":"action", 
            "text":"clarify the law.", 
            "contributor":"The Software & Information Industry 
Association", 
            "creator":"Bernd Groeninger--Policy Analyst" 
          } 
        }, 
        "premises":[          { 
            "statement":{ 
              "id":"proposition-1", 
              "scheme_role":"circumstances", 
              "text":"Some material held by publishers is not 
scanned, so it cannot be searched forASF", 
              "contributor":"The Software & Information Industry 
Association", 
              "creator":"Bernd Groeninger--Policy Analyst" 
            } 
          }, 
          { 
            "statement":{ 
              "id":"proposition-4", 
              "scheme_role":"consequences", 
              "text":"All material held by publishers is scanned, so 
it can be searched for", 
              "contributor":"The Software & Information Industry 
Association", 
              "creator":"Bernd Groeninger--Policy Analyst" 
            } 
          }, 
          { 
            "statement":{ 
              "id":"value-3", 
              "scheme_role":"values", 
              "text":"Research, learning, and teaching", 
              "contributor":"The Software & Information Industry 
Association", 
              "creator":"Bernd Groeninger--Policy Analyst" 
            } 
          } 
        ], 
        "contributor":"The Software & Information Industry 
Association", 
        "creator":"Bernd Groeninger--Policy Analyst", 
        "source":"" 
      } 
    } 
  ] 
} 

Listing 3. Example JSON serialisation of arguments sent from ART to AVT. 

The above Listing reveals the following key attributes of the data interchange format 
between the ART and the AVT: 
issue A JSON object containing the data of the particular Green Paper 

issue being retrieved. 
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responses A JSON array containing a set of arguments (i.e. responses) 
associated with the particular Green Paper issue. 

contributor A string. Persons or organisations named as the author(s) of the 
contribution – i.e. the organisation that submitted the 
contribution, e.g. BBC. 

creator A string.  This is the user who did the argument reconstruction. 
source A string. The URI of the original source document of the 

contribution from an organisation. 
scheme A string giving the name of the argumentation scheme this 

argument instantiates. 
conclusion A statement record. 
premises A set of premise elements. 
scheme_role A string denoting the role of the premise in the argumentation 

scheme instantiated by the argument. 
text A string. The literal quote from the source text. But we also need 

the simplified/normalised string created by the Policy Analyst 
 
First the importer parses the “issue” element to determine which Issue node 
(specifically which Cohere node with type Issue) needs to be retrieved from the 
database.  This node is kept loaded so that new relations that link responses to the 
particular issue can be added to the database. 
Second, the importer parses the “responses” element to access the list of arguments 
that respond to the given issue.  For every argument, the importer creates a new 
Cohere node with unique Cohere ID.  That node is then assigned the node-type 
“Argument”.  Then for each argument, the conclusion component is parsed to retrieve 
the text of the conclusion, and this text is assigned the “label” attribute of the newly 
created Cohere Argument node.  Furthermore, when parsing each argument, the 
“scheme” attribute in the JSON serialisation is checked to verify that it contains an 
argumentation scheme that is part of the vocabulary of argumentation schemes 
recognised by the AVT.  At present the AVT focuses on importing arguments that 
conform to the Practical Reasoning Argumentation Scheme specified by ULIV as part 
of the research and development activities of WP5. 
Thus, for each argument, the importer parses the premise data and for each premise 
element the import mechanism creates a new Cohere node with unique Cohere ID.  
That Cohere node is then assigned the node-type “Statement”.  In addition, the 
importer creates a new Cohere connection with a unique Cohere ID. This connection 
is from the Argument node to the relevant Statement node.  The label for this 
connection is derived from the “scheme_role” attribute of each premise element in the 
JSON serialisation.  For example, the scheme-role “circumstance”, which is one of 
the recognised components of the Practical Reasoning Argumentation Scheme, results 
in the importer creating a new connection between Argument node and Statement 
node with the label of the connection being “circumstance”. 
Finally, the importer parses the “source” attribute for each component of each 
argument (typically the value of the “source” attribute is the same for each component 
since they are typically reconstructed from the same source) and creates a new URL 
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node in the Cohere database, associating this URL node with the appropriate 
Argument or Statement node. 
 
All the above requirements and how they have been met through the research and 
development activities of WP6 are summarised in Table 2. 
Table 2. Summary of the IMPACT AVT requirements and how they have been met by 
research and development activities of WP6. 

RID Requirement Met by: 

12 Modifying argumentation 
structure 

Reuse of existing CSAV platform 

22 Visual representation of argument 
structure 

Novel approach of representing formal 
argument schemes using hybrid 
visualisation approaches – containers 
& networks 

23 Manipulate layout of visualisation Sophisticated layout algorithms 
supporting argument networks 

24 Editing argumentation maps Reuse of existing CSAV platform 

25; 31 View and browse argumentation 
maps; Level of detail 

Ability to browse at overview level 
using Issue Maps; ability to zoom, pan, 
and show/hide parts of Argument 
Network Maps 

26 Closure of argumentation maps Input from ART completed 

27 Policy reports from argumentation 
maps 

Feature for generating & downloading 
structured document in RTF format 

28 Special links to SC tool Mechanism to exchange JSON-
serialisation survey data 

29 Output from AR as input Mechanism to exchange JSON-
serialisation argument data 

30 Timeline mode Reuse of existing CSAV platform 

The final part of this section now describes the activities (in collaboration with WP2) 
required to integrate the AVT into the IMPACT toolbox. 

4.3 Integrating the AVT into the IMPACT toolbox 
We have worked in collaboration with UID (WP2) to successfully complete full 
integration of the AVT at both the server-side and the client-side of the IMPACT 
toolbox.  Full technical details of the integration of all the tools into the IMPACT 
toolbox will be given in the WP2 final deliverable.  However, here we give an 
overview, from the perspective of the AVT, of how the integration is achieved, on 
both the server-side and the client-side. 
4.3.1 Server-side integration of the AVT 
Server-side integration was achieved through working with UID to ensure that the 
underlying Cohere platform, implemented using PHP and MySQL as the database 
engine, could smoothly communicate with the Java Runtime Environment deployed 
by UID to run the toolbox.  The solution that we have deployed is to use the Quercus 
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Java-to-PHP bridging framework8, which is available under an Open Source GPL 
Licence.  Using this framework, PHP code can be interpreted or compiled into Java 
bytecode so that it can be executed in a Java Runtime Environment.  From the 
perspective of WP6, this presented a few minor challenges because of minor 
idiosyncrasies of how Quercus interprets PHP versus how PHP code is interpreted in 
the more traditional environment of Apache.  However, these minor challenges were 
overcome through collaboration with UID as WP2 leaders.  The details of deploying 
the Quercus framework will be given in the WP2 deliverable. 
4.3.2 Client-side integration of the AVT 
Client-side integration was also achieved through working with UID to design a 
common JavaScript API, which was then implemented by the UI components of each 
tool.  In the case of the AVT, the API was implemented and bundled in a single file 
AVT.js.  This file exposes the following key API functions: 
AVT.init() This API function initialises all of the components and load 

dependencies for the AVT.  This includes the underlying 
ARGVIZ.js library that contains the functionality for generating 
the Issue Maps and the Argument Network Maps (which in turn 
loads the relevant modules from the D3.js library introduced in 
§3.2) and all the associated CSS files for handling look-and-feel.  
This API function is called when the IMPACT toolbox is first 
loaded. 

AVT.start() This API function is the key part of the API that actually executes 
the AVT by calling the core functions in the ARGVIZ library for 
rendering the Issue Map (ARGVIZ.map.draw()) and the 
Argument Network Maps (ARGVIZ.network.draw()).  It is the 
API function that is invoked every time the user clicks the AVT 
icon on the IMPACT toolbox. 

AVT.stop() This API function is invoked when a user “stops” the AVT.  
Stopping the AVT in this case happens whenever the user clicks 
to view another tool or clicks to go the “Home” screen of the 
IMPACT toolbox.  In other words, there is no explicit “Stop 
AVT” button on the toolbox, but this AVT.stop() API function is 
necessary to be able to transfer control of the toolbox-state from 
one tool to another. 

 
 

                                                
8 http://quercus.caucho.com/ 
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5 User evaluations 
This section describes how we have proceeded to evaluate our research and 
development of the AVT, both from the perspective of WP6 work as well as in 
collaboration with WP1 where the evaluation of the IMPACT toolbox as a whole was 
being conducted.  Our evaluation approach proceeded along two stages.  First we 
conducted a preliminary evaluation of the AVT as a standalone prototype (§5.1).  
Then, as part of the major evaluation of the IMPACT toolbox, we collaborated with 
WP1 to evaluate the AVT (§5.2). 

5.1 Preliminary evaluation of the AVT as standalone component 
5.1.1 Approach 
In the early stages of our research and development work we launched a standalone 
prototype of the AVT that we used to rapidly implement and test new features.  This 
standalone prototype allowed us to conduct a preliminary evaluation to obtain early 
feedback from users on some of our design choices. 
The IMPACT project has already adopted scenarios for the prototype, as described in 
D1.1. Scenarios use short narrative clips to convey how technology providers intend a 
system-to-be-designed, or a prototype, to be used by its intended users. As a general 
evaluation approach scenarios can be used to stimulate discussion with the intended 
users, about the feasibility and desirability of the envisioned changes or other claims 
made about the tool’s impact. 
This first Scenario Testing workshop to evaluate the AVT alpha prototype was held 
on 5th March 2012. The participants were 19 to 21 year old students studying 
Communications Studies, in particular Digital Citizenship. Two workshops were held, 
each with 9 participants and each lasting one hour.  It was intended that the workshop 
would help us find out to what extent the AVT tool can support people, in this case 
19-21 year olds make sense of a complex policy debate. 
The workshop was structured around three phases: 

• Introduction and preliminary discussion.  This entailed explaining to the 
participants the reasons for the workshop and how their input would be used, 
i.e. The Focus Group’s views will be part of our overall evaluation report on 
the IMPACT toolbox. It also included a preliminary discussion on policy 
consultations, citizen engagement and deliberation – both off and on-line. 

• Presentation.  This covered the IMPACT project background, description of 
AVT tool presented in prototype form, and how we envisaged it supporting 
participation.  It also covered the scenario describing the role of the tool in 
more detail, criteria that we propose the participants should use to judge each 
tool, and the method of applying them. 

• Interaction.  This involved the participants using AVT tool on a one to one 
basis by following a written script in order to judge how well it supported the 
purpose envisaged for it. The participants are asked to comment on whether 
they could see how the arguments grow, both for and against, policy issues, 
navigate a consultation debate as a map of interconnected issues, ideas and 
arguments, find and connect directly to relevant documents, and generally 
make more sense of the issues. 
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The handout given to participants as well as a sample, completed questionnaire are 
copied for reference in Appendix B. 
5.1.2 Results 
The preliminary discussion with the participants focused on the need for deliberation 
during consultations and their initial views on argument visualisation. Comments 
from them included: 

• The need for tools to give opportunities for those marginalized in society to 
have their say and not just those already engaged in political activities. 
However, there was recognition that such tools could be difficult to use for the 
non-technical person. 

• The need for more transparency in policy making, such that those who take 
their time responding to government consultations can see a link between 
input and final policy. The transparency issue was a main concern of the 
participants. 

• Some concerns were raised about anonymity with views expressed both for 
and against. 

• The fact that people are used to reading prose as opposed to be able top read 
argument maps. 

• The recognition of the potential of argument visualisation but also a concern 
over usability. 

During this preliminary discussion it became apparent that the participants (19 to 21 
year olds) were not aware government consultations on Green/White papers but were 
familiar with more activist/lobbyist type activities such as signing petitions. 
The participants then provided some written comments on the handout sheets and 
used these as the basis for the final discussion.  One participant said “Gives 
information in small amounts, rather than give everything at once which lends itself to 
(reduce) visual clutter” on the other hand another participant said “it can get a bit 
cluttered if you don’t use the justification button, but the arrows with the text are 
useful”. In answer to the question “Are you able to browse the debate as a map of 
interconnected issues, ideas, and arguments?”, one participant said “Somewhat – I 
personally don’t understand the subject matter but I think it does a good job of 
connecting things with the arrows (showing) X addresses Y with consequence Z and 
the value of Y is N.”. While another participant said “ Yes, the map works fairly well 
however they could be more clear – moving around and making it stand still, add 
colour or typographic element.” 
In summary, the main points raised were: 
 

• It was good to see arguments along with their justifications, as otherwise 
people might tend to keep re-stating their own point of view without having to 
say why. 

• There was concern over the difficulty in understanding how to put forward a 
rational argument with such justifications. 

• They liked the idea of the AVT but had reservations over some usability 
issues. 
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• With regard to the Issue Maps, they liked the idea of being able to delve into 
the consultation through the box structure but did not like the format of the 
text in the boxes. 

• They suggested making more use of colour, clearer text and adding more 
information into the boxes. 

• With regard to the Network Maps, they did not like the way some of the boxes 
overlapped and also the jerkiness of the structure. 

• They suggested use of more colour in the boxes to differentiate between 
questions and arguments. 

• They thought the use of the ‘justification’ button was a good way to remove 
excess text from the screen and make it more readable.  

• They liked being able to link to the source document but would have preferred 
to go straight to the paragraph as opposed to just the beginning of the 
document. 

• They would have liked to have seen how the arguments were linked together, 
but did like the fact that the connectors explained the relevance of the text. 

At the end of the one hour session, some of the participants expressed their interest 
and willingness to take part in future workshops as the tool becomes integrated into 
the IMPACT toolbox. 

5.2 Evaluation of the AVT within the IMPACT toolbox 
5.2.1 Approach 
Once the fully integrated IMPACT toolbox became available, the AVT was evaluated 
along with the other tools as part of the evaluation work of WP1.  As described in 
D1.2, the evaluation comprised workshops with focus group discussions, test sessions 
conducted with specific walkthroughs and tasks to be tested, a series of webinars and 
finally online surveys to connect with a broader group of stakeholders and potential 
users. The full report and results of this evaluation is given in the final WP1 
deliverable.  However, here we turn to discussing the evaluation findings that are 
most relevant to the AVT.  Specifically, we turn to the comments and feedback given 
about the AVT during the evaluation and the research and development activities we 
subsequently undertook to address the comments received. 
5.2.2 Results 
Table 3 summarises the key points of feedback and comment from users who 
participated in the IMPACT Toolbox evaluation.  These comments specifically 
concern the AVT (for description of remaining comments for other tools in the 
IMPACT Toolbox the reader is directed to Deliverable D1.2).  The table also 
summarises the research and development activities undertaking specifically for 
addressing these user comments and feedback.  As the evaluation involved what was 
then the 2nd prototype of the AVT, the action taken to address user comments and 
feedback essentially describes the process of moving from the 2nd to the final AVT 
prototype. 
Table 3. Summary of user feedback on the AVT being evaluated within the IMPACT 
Toolbox, plus the action taken to address these comments. 

User Comment AVT action taken 
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Alternative forms of 
visualisation should be 
considered 

At the point this comment was received we had not 
yet completed our research into use of hybrid 
visual representation forms.  In the final prototype 
(and as discussed in greater detail in the next 
section) we introduced the “container” paradigm 
for representing the components of an argument 
(thereby completing our research and development 
for RID 22: Visual representation of 
argumentation structure) 

Network graph-visualisation 
should be improved with regard 
to readability on the screen. 

At the point this comment was received we had not 
yet completed the development task of separating 
the stylesheet with the rendering of the 
visualisations.  In the final prototype stylesheet 
information was able to be provided as a separate 
component, and working with WP2 (UID) we 
specified a new stylesheet with new font display 
for improving readability. 

Textual representations should 
be offered as alternative display 
of the argument structure 

At the point this comment was received we had not 
yet completed our research into generating an 
editable written summary report of responses.  In 
the final prototype we introduced the feature of 
generating an RTF document of the up-to-date 
policy-consultation responses which the user is 
then able to open in any popular word processor 
(thereby completing our research and development 
for RID 27: Policy reports from argument maps). 

Need to improve fonts and 
colours 

As indicated above, at the point this comment was 
received we were not fully able to provide separate 
stylesheet information to change the look and feel 
of the AVT.  In the final prototype, we have now 
been able to provide separate stylesheet 
information and working with WP2 (UID) we have 
specified a new stylesheet with improved fonts and 
colour scheme. 

Un-zooming is difficult if you're 
not using a scroll wheel. Is it 
possible to add some (+) and (-) 
buttons like Google Maps is 
using 

We have included more detail in the AVT User 
Manual and Help text to better explain the process 
of zooming if no scroll wheel is available, thus 
alleviating this particular difficult. 

 
At this point we have described in detail the research background motivating research 
and development within WP6.  Additionally, we have described the technical details 
of the underlying platform on which we are development, as well as the research and 
development activities undertaken to address the AVT-specific requirements in the 
IMPACT project.  Finally we have summarised the results of our user evaluation 
activities.  Thus, we are now in a position, in the next section, to discuss at greater 
length the key research contributions we have made, how we have addressed the 
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important research challenges identified earlier, and how we have advanced the state 
of the art.
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6 Discussion – Advancing the State of the Art and Addressing 
the Challenges of CSAV in Policy-Consultation 

6.1 Interpreting a Formal Model of Policy Argumentation 
As established in the early stages of the project, all the IMPACT tools are based on a 
formal computational model of argumentation using a number of predefined 
argumentation schemes. These argumentation schemes determine the structure of the 
arguments displayed in AVT.  Following the lead of ULIV and WP5, within the AVT 
we have focussed on interpreting arguments made using what is called the Practical 
Reasoning Argumentation Scheme (PRAS).  In order to accommodate the formal 
models of policy-argumentation we have had to align the original AVT data model – 
which it inherited from the Cohere platform on which it is built – with the IMPACT 
model of argument. The main elements of the inherited Cohere data model are Nodes 
and Links (which connect two Nodes). A Node consists of free text and is assigned a 
type such as Idea, Data, or Theory, just to list some examples. Similarly, a Link can 
be assigned a type such as refutes, supports, or addresses the problem, again just to 
list some examples.  However, Cohere provides a flexible mechanism of adding, 
deleting, and modifying node- and link-types while simultaneously avoiding any 
changes to the fundamental underlying data model or data-access API. This has been 
a very important feature for our ability to rapidly prototype the AVT.  The AVT is 
about allowing users to visualize and browse debates of policies. It is within the 
context of a debate that issues are raised, responses are given, and arguments are 
made and connected—resulting in the notion of a debate containing all of these 
elements of policy-argumentation. However, as stated above the original Cohere data 
model only comprises nodes and links— i.e. it does not have the concept of elements 
being grouped together in a container. As a solution, we have introduced Debate as a 
new AVT node-type and contains as a special link-type which is used to connect 
Debate nodes to other nodes (such that, e.g., a Debate contains an Issue). Now, when 
the visualization module of the AVT retrieves nodes with type “Debate”, they are 
treated differently, purely in terms of visualization, to any other node-type, even 
though the fundamental data model and data access API remain unchanged (examples 
of these different types of visualizations are given in the remainder of this section).  
In addition to this concept of Debates as containing elements, to account for modeling 
the detailed structure of arguments we have introduced new node-types Argument and 
Statement (which represents the individual parts of an argument). Finally, in order to 
interpret the PRAS model as outlined by ULIV in WP5 (described also in recent 
research publications, e.g., Atkinson et al., 2011 and Wyner et al., 2011), and to 
account for the model of argumentation schemes used by the rest of the IMPACT 
tools we have introduced the additional link-types circumstance, consequence, goal, 
and value, which are used to present the practical reasoning argumentation scheme. 

6.2 Multi-modal, hybrid CSAV Representational Paradigm 
As stated previously (§2.2), Most CSAV tools tend only to adopt an approach of 
“network diagramming”, which consists of text-boxes linked by labelled or unlabelled 
arrows.  Furthermore, current CSAV tools tend to use a limited selection of visual 
features for depicting elements of argumentation.  In particular, it is our view that 
these tools do not adequately utilize the spatial aspects of visualization (i.e. the 
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meaning and significance of positioning one graphical element near or far from 
another element).  This lack of emphasis on the spatial seems paradoxical since most 
CSAV work is given the umbrella term of “argument mapping” – thereby making an 
implicit link with real cartography but then subsequently ignoring cartography’s 
emphasis on spatial features.  Instead, in our research and development we have 
explored a representational approach that combines significant spatial and container 
metaphors (§6.2.1) with network representation (§6.2.2), and completed with the 
ability to return to purely textual representation mode (§6.2.3).  
6.2.1 Issue Maps – a Special Type of Information Visualisation 
In order to allow users to get an overview of the vast amount of information and to be 
able to appreciate which issues are causing the largest debate we have adapted a 
special kind of visualization called the “treemap”, which has been pioneered by Ben 
Shneiderman (Shneiderman, 1992) in the field of Information Visualization.  Work in 
the Information Design and Information Visualization field investigates the use of 
visual techniques for displaying information, with suitable visual cues for helping the 
user to read and understand information, in much the same way that natural language 
has evolved linguistic cues to help readers understand narrative structure and make 
sense of a piece of text. 
Furthermore, we have been motivated by the seminal argument mapping work of 
Horn et al. (1998).  In their mapping approach, these authors use issues as the 
organisational atoms for structuring a debate and grouping related argumentation in 
the debate.  In their approach, each map is divided into a number of issue regions and 
arguments are depicted as occurring within the context of these issues.  With this 
representational approach, the authors are able to provide a map that enables map-
readers to answer the question “Where can I get an overview of the history of 
arguments so I can decide which I want to read?”. 
Thus, adapting techniques from both Shneiderman (1992) and Horn et al. (1998), we 
have created Issue Maps which use colour-coded rectangular blocks to depict issues 
within the debate. The different sizes of the rectangles indicate the comparative 
number of arguments associated with each issue. Clicking on a rectangle takes the 
user to the arguments addressing that issue. Figure 2 – Figure 4 provide screenshots of 
this new type of visualization.  The figures show how issues are grouped into 
particular sub-topics of debate.  As explained earlier, the size of each rectangular 
region on the map corresponds to the relative number of responses made by 
stakeholders.  From this view, users can click through to see the issues raised in that 
particular area of debate.   Figure 4 specifically shows the visualization of issues in 
the area of policy-deliberation dealing with “Exceptions for libraries and archives”, 
which the user clicks from the previous view.  The colour-coding allows the user to 
see that these issues relate to the same sub-topic. Each Issue region (except those 
Issues without responses) is clickable, so that users can click through to view the 
responses and arguments made on those Issues which are of interest to them. Clicking 
on an Issue generates a different visualization, which we describe next. 
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Figure 2. Overview map of the policy-consultation debate showing main sub-topics in 
the debate. 

 
Figure 3. View of one sub-topic showing the further sub-topics that it contains that 
group the issues in the policy-consultation debate. 

 
Figure 4. An Issue Map visualisation showing one group of issues within a sub-topic 
in the policy-consultation debate. 
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6.2.2 Argument Network Maps – Usability for Manipulating Layout 
We have extended Cohere’s capability to manipulate the layout of argument maps, 
particularly through the use of sophisticated layout algorithms for what are called 
Argument Network Maps. This visualization shows issues and responses as graphical 
text-boxes connected by labelled lines. Since these types of visualizations quickly 
become graphically unmanageable, we have enabled interactions typical of modern 
Web-based visual interfaces—e.g. interactions such as zooming, panning, and 
showing/hiding certain parts of the visualization. 
An example of this new argument network visualization is shown in Figure 5.  The 
Figure shows the issue, which the user is currently focusing on in a different colour to 
the other nodes in the visualization.  The user is then able to interact with this map, 
e.g. to drag the visualisation around the screen or zoom in on parts of interest.  Figure 
6 shows the latter interaction of the user zooming in on a part of the map and seeing 
the “tooltip” that explains the use of the “Justification Button”.  Figure 7 then shows 
the view when the user has clicked the Justification Button to see the structure of the 
argumentation for one of the responses. Here the text-box expands as a container 
showing the components of the argument that instantiate the components of the 
Practical Reasoning Argumentation Scheme – i.e. circumstances, consequences, and 
values. 

 
Figure 5. An example Argument-Network Map showing the arguments addressing a 
particular issue in the policy-consultation debate. 
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Figure 6. Zooming into one part of the map and seeing the "tooltip" explaining the 
use of the "Justification Button" for viewing the details of an argument. 

 
Figure 7. Clicking the Justification Button to expand the node as a container to see 
the components of the argument that serve as justification. 

 
6.2.3 Written summary of responses 
As mentioned previously in Section 4, we have researched and developed new 
functionality for the AVT that allows a user to generate and edit a written summary of 
the responses at any given point during the policy consultation.  The rationale for this 
functionality is that at the end of the consultation period, the policy analyst working 
on behalf of the organisation running the consultation needs to summarise the input 
received from the various contributing stakeholders during the policy-consultation, 
which then serves as input into the organisation’s policy/decision-making process. 
Figure 8 shows the top navigation bar of the debate map which displays a link that 
allows the user to generate and download an up-to-date summary of stakeholder 
responses in the policy consultation.  Figure 9 shows the first three pages of the 
summary report of responses generated at a particular point during the consultation.  
There is a title page (with debate title) followed by content pages that have sub-topics 
within the debate as section headings, issues within each sub-topic as sub-sub-section 



IMPACT (FP7-ICT-2009-4; No. 247228) – Document D6.2 – Implementation and Documentation of the AVT 37 

headings, and the details of the arguments responding to issues expressed in bullet 
lists. 
The main research and development task here was to design a mechanism that could 
convert the argumentation data (structured according to the IMPACT formal model of 
argument) into content that can be written as typical elements of a document such as 
sections, sub-sections, paragraphs, and bullet lists.  Note that this is always the same 
argumentation data that is used to render the Issue Maps and the Argument Network 
Maps.  Thus, the generated summary report of responses can be characterised as 
another (purely textual) view on to the same argumentation data. 
This was new functionality that needed to be researched and developed and has now 
been added as an additional component of the underlying Cohere platform.  
Furthermore, to our knowledge, no existing CSAV platform allows for the generation 
of a downloadable, editable report as an alternative, purely textual representation of 
the responses made in this kind of debate and discussion.  Thus, our research and 
development here for the AVT demonstrates how such an approach can be designed 
and implemented. 
 

 
Figure 8. Map navigation bar with link to generate an up-to-date summary of 
consultation responses. 

 

 
Figure 9. First three pages of a summary report of responses generated at some point 
during the consultation. 

6.3 Document-centricity: Anchoring interactive visualisations in 
original sources 

Our work has been motivated by four major challenges facing online consultation 
through computer-supported argumentation: transparency, understandability, 
readability and scalability. Now we turn to discussing more explicitly how the 
techniques introduced and described thus far in the paper start to address these 



IMPACT (FP7-ICT-2009-4; No. 247228) – Document D6.2 – Implementation and Documentation of the AVT 38 

challenges. Figure 10 summarizes how the challenges are being addressed, through 
our approach of Issue-Map and Argument-Network visualizations, all underpinned 
with a notion of document-centricity. 
The document-centricity is important since the policy-consultation document is 
central to our underlying objectives of achieving transparency and understanding in 
the argument map. The main IMPACT usage scenario involves an organization 
publishing a policy-consultation document in order to solicit feedback from relevant 
stakeholders.  Thus, the argument network maps generated by the AVT have to be 
anchored in this policy-consultation document, and all arguments generated by 
stakeholders are entered into the argument network maps with links to the original 
policy-consultation document. In this way all visualized data in the AVT has a 
connection to the original consultation document. 
Furthermore, this document-centricity promotes sense-making for users joining at any 
time during a lengthy consultation period as they can see how their arguments fit 
within the ongoing policy-deliberation process consultation.  Finally, this document-
centricity gives confidence to the policy-makers that the contributions provided by 
stakeholders are on-topic and relevant. 
The combination of issue maps and argument network maps is a unique way of 
addressing all these challenges. In particular, the argument network map aids 
scalability through its layout manipulation and zooming capabilities. It supports 
transparency and sense-making by linking arguments not only to their source text but 
also back to the issue they address in the consultation document. The issue map 
supports the usability and readability of large consultations by providing a realistic 
entry point for new users so that they can quickly gain an overview of the issues and 
contributions to so far submitted, providing he ability to browse maps at different 
levels of granularity. 

 
Figure 10. Summary of how the four main challenges have been addressed. 

 

6.4 Concluding Remarks 
This document has described the research and development conducted within WP6 in 
order to complete the implementation of the Argument Analysis, Tracking and 
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Visualization Tool (AVT).  The AVT supports the work of relevant stakeholders by 
enabling them to navigate through arguments contained in relevant consultation and 
policy documents.  These stakeholders include policy analysts (who facilitate the 
policy consultation process) and general users such as interest groups (e.g. trade 
unions, umbrella organizations, academics, etc.) and the general public. Basically, it 
displays arguments about policies as browsable debate maps where users can browse 
the maps and follow links from the visual summaries of the arguments back to the 
original policy documents. The AVT has been designed to help users make sense of 
the range of publicly expressed opinions about public policies, and as such, it is part 
of the class of tools often referred to as "sense-making" tools.  However, most 
importantly, our WP6 activities in researching and developing the IMPACT AVT 
have, as this document has described in detail, made significant contributions to the 
fields of e-participation and Computer-Supported Argument Visualisation (CSAV), 
and research at the intersection of these two fields. 
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A User Manual 
 
Introduction: 
The Argument Visualisation Tool (AVT) displays arguments about policies as 
browsable debate maps where users can browse the maps and follow links from the 
visual summaries of the arguments back to the source policy document. The AVT 
takes its arguments from the Argument Reconstruction Tool  
 
Issue Maps support usability and readability of large consultations by providing a 
realistic entry point for new users so that they can quickly gain an overview of the 
issues and contributions so far submitted, providing the ability to browse maps at 
different levels of granularity. These colour-coded rectangular blocks depict issues 
within the debate. The different sizes of the rectangles indicate the comparative 
number of questions and arguments associated with each issue and clicking on a 
rectangle takes the user to the arguments addressing that issue.   
 
Argument Network Maps with typical interactions such as zooming and panning - just 
like Google Maps.  Argument network maps support transparency and sense-making 
by linking arguments not only to their source text but also back to the issue they 
address in the consultation document.  
Within the argument network maps there are pop-up justification text boxes to provide 
the justification for the arguments and the results from the Structured Consultation 
Tool. 
 

The AVT allows you to: 
• gain an overview of the green/white policy paper and an appreciation of the 

arguments contributed so far in response to the specific issues raised; 

• navigate through the debate maps from high level to deeper level of detail; 

• zoom in and out of specific arguments showing more or less detail; 

• gain an appreciation of the underlying evidence for the arguments; 

• trace back to and view the source document where an argument is located. 
	  
To start click  “Start now!”  in the “Argument Visualisation” box. 

The Argument Visualisation tool first shows an “issue map” - an overview of the 
issue at stake and the sub-issues and questions associated with it.  
In the case of the copyright consultation, there are three sections on the top level that 
have been derived from the Green Paper: 2 – General Issues; 3 – Exceptions: Specific 
Issues; 4 – Call for Comments. You can explore them by clicking on the text links. 
This will lead you to the sub-sections and, on your next click, to the issues raised in 
the form of questions.  
 
To navigate between levels and to go back in your browser use the breadcrumb 
navigation line - do not use your browser back button. 
To get back to the upper level of the issue map, click on the text link in the top left 
corner of the map: this “breadcrumb navigation” indicates the level where you are as 
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well as the upper order level up to the top level of the map and lets you get there by 
clicking on the respective link.  
The issue map is designed in a way that the size of each box shows the relative weight 
of each section in terms of the number of sub-sections, issues or responses relative to 
the overall number. Thus, you can grasp where the debate focuses on at any point in 
time. The colour-coding allows the you to see how issues relate to the same sub-topic. 
 
To enter an argument network map click on a question. 
For example, clicking on a question Q9 in the issue map, takes you  to  the detailed 
map of arguments related to individual issue. Here, you can see which arguments 
have been put forward in response to the question and, importantly, how they have 
been justified.  
The argument network map centres on the main question.  
 
To zoom in and pan around the map: 
Any text box in the argument network map can be moved to another position by 
dragging and dropping it. The links between the boxes will adjust automatically. The 
whole map can be moved by dragging and dropping the background of the map-just 
like Google maps!. You can zoom in and out of the map by either using the scroll 
wheel of your mouse or by double clicking on the map (to zoom in) and holding the 
shift button when double clicking on the map (to zoom out). 
 
To go to related source documents click on the text. 
Placing your mouse pointer over the text of the question (as well as over the texts of 
the other statements), the font style changes to italic, clicking on the text displays the 
source document for that text passage in a new window.  
 
To see the justification for an argument click on the small circle at the top left 
corner of the node.  
This opens a new text box showing the premises of the statement, together with an 
indicator of their relation to the statement (the classes are derived from the 
argumentation scheme), i.e. the full formal argument supporting the statement. To 
reduce complexity, you can collapse the justification by clicking the same small 
circle. 
 
To view  the user feedback from the Structured Consultation Tool: 
If the argument text box has a bold outline, then there is user feedback from the 
Structured Consultation Tool .In this case, clicking on the small blue circle  will not 
only provide the justification but also show how many users agreed or disagreed with 
the premises. These results come directly from the SCT tool. 
 
To save the consultation information contained in the AVT to a file, click 'Click 
to download summary of responses' which is next to the consultation title on the 
first page of the AVT. 
This downloads a file in rtf format containing all the information input into the AVT 
for that consultation. The filename reflects the consultation name and the date and 
time the file was downloaded. 
To get back to the start screen of the IMPACT toolbox click on the “Home” icon 
at the top of the right bar of icons. 
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B Preliminary Evaluation Workshop Material 

B.1 Workshop Handout 
 
Background 
Policy Debate 

The European Commission has drafted a green paper of ‘Copyright in the 
Knowledge Economy’. The consultation on the Green Paper lasts 4 months and “all 
stakeholders” are invited to comment on the questions submitted or “any other issues 
that are addressed or touched upon” in the Green Paper. 
 
In the introduction to the Green Paper sets out its purpose and scope: 
 

The purpose of the Green Paper is to foster a debate on how knowledge for 
research, science and education can best be disseminated in the online 
environment. The Green Paper aims to set out a number of issues connected 
with the role of copyright in the "knowledge economy" and intends to launch a 
consultation on these issues.  
 
The Green Paper will address all issues in a balanced manner taking into 
account the perspective of publishers, libraries, educational establishments, 
museums, archives, researchers, people with a disability and the public at 
large. 
 
The Green Paper is essentially in two parts. The first part deals with general 
issues regarding exceptions to exclusive rights introduced in the main piece of 
European copyright legislation… 
 
The second part deals with specific issues related to the exceptions and 
limitations which are most relevant for the dissemination of knowledge and 
whether these exceptions should evolve in the era of digital dissemination. 

 
The Green Paper specifically focuses on four areas of the existing copyright 
exceptions, which are considered “most relevant for the dissemination of knowledge”: 

• The exception for the benefit of libraries and archives 
• The exception allowing dissemination of works for purposes of teaching and 

research 
• The exception relating to the accessibility of works for disabled people and 
• Exceptions for user created content 

 

Usage scenario 

Daniel Morrison is a policy analyst with a grassroots NGO based in Leeds. The NGO 
fights for a non-commercial Internet at the European policy level. He came to his job 
after several traineeships and jobs in media, but as someone highly engaged and 
value-oriented, he prefers to work in the non-commercial sector.  

The 26 year old is tech-savvy and an ardent blogger. He was educated in political 
science with a focus on international relations. He likes to think of his job as “pointing 
out relevant problems” and networks with colleagues nationally as well as 
internationally as a main activity of his work. He does not see himself as a lobbyist, 
but as someone who fights for public participation in policy making.  



IMPACT (FP7-ICT-2009-4; No. 247228) – Document D6.2 – Implementation and Documentation of the AVT 46 

Daniel has been asked by his boss to represent the organization in the consultation 
and make sure that their position is heard and has an impact. As an avid Internet 
user, he is eager to explore the potential that the AVT tool offers him in this 
consultation. Having been on holiday when the consultation started, he wishes to use 
the AVT tool to browse through the argument map and see how the debate has 
evolved and where the position of his organization might fit in. 

 
Hands-on session 
 
Task – Browsing arguments in a policy-consultation 
 
The AVT tool applies Argument Visualisation techniques as a potential solution to the 
problem of presenting arguments in a policy-deliberation.  It attempts to address 
some of the current difficulties with Argument Visualisation such as issues with 
Visual Clutter. 
 
The tool you will use for this task is called PolicyCommons.  PolicyCommons is 
currently at an ‘alpha’ stage, which means that a significant amount of development 
and testing needs to be done before it can be ready for general release.  
Furthermore, it does not currently support the Internet Explorer browser and has only 
been tested on Firefox 3.6+, Safari 5.1, Chrome 15+, and Opera 11+. Please 
remember these prototype constraints when you use the tool. 
 
Imagine you are Daniel and you want to get an overview of the policy-debate as it is 
currently unfolding: 
 

• Go to http://policycommons.leeds.ac.uk/ 
• Click on the “Debates” tab. 

o This view lists all the policy-consultations currently contained in the 
database.  At the moment, for testing and demonstration purposes, the 
database only contains the policy-consultation entitled “Copyright in the 
Knowledge Economy”. 

• Click on the link with the text “Debate: Copyright in the Knowledge Economy”. 
o This is the highest-level view called the Debate-Map view, which shows 

the main areas of the Green Paper that the debate is based around. 
• Click on the link with the text “3. EXCEPTIONS: SPECIFIC ISSUES”. 

o This view shows the next level down in the debate – sub-areas within 
areas of the debate. The number of sub-areas will depend on the 
particular debate.  In this case, the Green Paper sets out the debate with 
these sub-areas of debate about “Exceptions to Copyright”. 

• Click on the link with the text “3.1 Exceptions for libraries and archives”. 
o This view shows what is called an Issue Map – i.e. it displays the issues 

or questions raised in this area of the debate.  These questions have 
been taken from the Green Paper on Copyright in the Knowledge 
Economy; they are what the European Commission want answers to. For 
our prototype we have only used answers to Q9, Q12, and Q24. 

• Click on the link with the text “Q9. Should the law be clarified with respect to 
whether the scanning of works held in libraries…”.  
o Wait for the map to align itself, this may take a few seconds. This view 

shows an Argument Network with the arguments that have been made so 
far in response Q9. 

o Hover over the handle in the left-corner of an Argument node and click to 
View / Hide the justification for the Argument 
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• Click on the text of an argument and go to the source document from where 
the argument was extracted. 

 
Feedback 
 
Based on the above short exercise please give us feedback on the following 
questions to kick-start a final discussion:  
 

1. To what extent does the tool address some of the Argument Visualisation 
issues highlighted in the Lecture (e.g. Visual Clutter and Mapping 
Conventions)? 

 
 
2. When you are trying to make sense of the debate are you able to see the 

main areas of debate and dive into an area of particular interest to you? 
 

 
3. Are you able to browse the debate as a map of interconnected issues, ideas, 

and arguments? 
 
 

4. Are you able to find and to connect to the relevant source documents? 
 
 

5. Are you able to see how an argument is justified? 
 
 

6. Are the different levels of granularity sufficient for you to make sense of the 
policy-debate? 
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B.2 Sample Feedback Sheet 
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