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ABSTRACT 
This project studied an instrumental case to investigate the potential contribution of computer 
supported argument visualisation (CSAV) for the representation and analysis of public discourse in 
so-called wicked problems. All societies face complex problems where stakeholders hold 
heterogeneous viewpoints, agendas and voices, built on disparate and often contradictory logic. 
These require multi-criteria analysis and policy decisions that will affect many stakeholders. Such 
problems have been termed wicked problems by Rittel. Research suggests that there is a need for a 
means to facilitate and clearly represent discourse and argument in these complex settings. In the 
1960s Rittel designed a system, ontology and approach to aid complex decision making in wicked 
problems: the ‘Issue Based Information System’, ‘IBIS ontology’ and, ‘the 2nd generation systems 
approach’. Yet even though Rittel’s notions and related ontology are well regarded in academia and 
practice, there is a dearth of research that seriously engages them on a theoretical basis. Hence, 
there is both a theoretical and a practical need to investigate this problem and to develop effective 
methods and tools to aid dealing with them.  
 
Argument visualisation is a technique and tool that has the potential to address many of the needs 
inherent in wicked problems. It comes from the emerging field of computer supported argument 
visualisation. Technological advances since the sixties have led to computers that can produce and 
process greater volumes of data. This is pertinent to consultative forums because of the potential for 
creating a volume of information exceeding that which Rittel’s original system could cope. 
Accordingly, this project asks the question: “What contribution can computer supported argument 
visualisation make to representation and analysis in wicked problems?” 
 
The primary argument visualisation software used in this project, Compendium, is a derivative of 
the IBIS ontology and grammar. The development of this software has occurred through expediency 
and convenience without adherence to rigorous theory development methods. This relatively ad hoc 
approach to development has served practice well, but it nonetheless represents a potential 
disconnect from its foundational ontology and notation. This project aimed to bridge this gap. 
 
The investigation used the draft South-East Queensland Regional Plan Consultation as an example 
of a wicked problem. The case has issues of global importance, such as atmospheric pollution, 
climate change, water management and transport. Many international jurisdictions share these 
issues. The Queensland Government is among the world leaders in consultative democracy. 
Brisbane, its major metropolitan area, has the world’s largest local government jurisdiction by land 
mass, and at times during this project was the second fastest growing city in the western world, 
implying a plethora of major infrastructure and social issues. These factors come together to present 
a challenging level of complexity for policy planning. 
 
To apply computer supported argument visualisation in such a complex and high volume forum, an 
appropriate design model is required. To date there has been no in-depth research on how 
acceptable the use of CSAV is for providing visualisation of discourses on evidence-based policy-
making. Accordingly, the Project investigated this matter, which resulted in the development of a 
design model. 
 
The research methodology used was descriptive, and was based on an interpretive epistemology and 
a single in-depth, instrumental case study. The findings were elicited from respondent data using 
qualitative research and a constructivist grounded theory method. This facilitated theory building, 
where emerging concepts, propositions and theory were contrasted with extant literature. 
 
This thesis contributes in theoretical and practical ways. Firstly, a detailed generic model for 
representation and analysis of consultation discourse in wicked problems was developed and 
evaluated. This model provided a basis for evidentiary discourse analysis and policy development 
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on any scale. Secondly, the notional ideas from Rittel were theoretically reified following a 
grounded theory method, and the project validated that all theoretical constructs of the wicked 
problem notion were required and applicable to a situation.  
 
Practical contributions included using an extension of the 2nd generation systems approach to 
represent and manage multifarious discourses in wicked problems, and explaining how CSAV and 
consultation mapping can be used to support and enhance Weick’s (1995) sensemaking theory. 
Recommendations were developed for the execution of consultative policy development 
programmes and the use of CSAV in public engagement, submission analysis and policy 
development. Generic theoretical requirements for software support in representing and analysing 
problems of arbitrary complexity were also specified. Commercial software developers have since 
adopted many of these specifications. 
 
 
 
 
 
 
 
 
 
 
 
 
 

"The world we have created today, as a result of our thinking thus far, has 
problems that cannot be solved by thinking the way we thought when we 

created them." Albert Einstein. (Schmidheiny, 1992. p, 82). 
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1 Introduction 
This thesis encompasses computer supported argument visualisation modelling, e-Democracy 

(online-consultation), regional planning and wicked problems. This chapter presents an overview of 

the thesis by summarising the research objectives, the PhD research questions and the project 

conclusions. The chapter also outlines the thesis structure and content of chapters.  

 

Consultative democracy for regional planning falls into the category of ‘wicked problems’ (Rittel 

and Webber, 1973), which are, essentially, complex and contested problems with no 

uncontroversial linear solution. These problems are, therefore, a concern in contemporary 

democracy where transparency and accountability in policy development are increasingly 

demanded. (Dalton et al., 2004, OECD, 2001). Literature on dealing with wicked problems in 

consultative planning suggests a requirement for an argumentation process where both a generation 

of variety (divergence) and reduction of variety (convergence) occurs. This process enables 

participants to be exposed to both the range of views in consultation forum discourse and to the 

rationale leading to policy decisions, which enables a more informed participation, better 

acceptance of heterogeneous solution options and a stronger commitment to problem resolution.  

 

The high volume and complexity of information generated in consultative democracy can make it 

difficult for both the public and the government to assimilate. Therefore, methods and tools with 

which to augment discourse assimilation can assist this process. The analysis of submissions to a 

regional planning consultation is a component of how governments deal with such a problem. 

Therefore, tools that enhance this analysis would be beneficial. Computer supported argument 

visualisation (CSAV) and argument visualisation modelling have been found to achieve these 

requirements in other scenarios, but research has not been performed on the utility of CSAV for 

discourse analysis or the visualisation of e-Consultation argumentation in evidence-based regional 

planning policy development. 

 

An information system, ontology and notation designed specifically to deal with wicked problems is 

the Issue Based Information System (IBIS), and associated IBIS ontology and IBIS grammar (Rittel 

and Webber, 1973). The wicked problem notion and the IBIS related conceptualisations were 

however, not conclusively formalised by their inventor and remain evolving constructs. Yet these 

ideas are regularly cited in practice and many wicked problems, such as water management and 

climate change, are becoming evident in contemporary democracy and society in general.  
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The software used for discourse modelling in this study, Compendium, is a derivative of IBIS. In 

Compendium’s evolution and development, the IBIS ontology and grammar has been accepted as 

adequate to practical requirements, thus attention has not focused on it. However, Compendium’s 

icons and notation, in comparison to the original IBIS grammar, have been added to and adapted on 

an ad hoc basis. Hence, there is a potential disconnect between the software development and its 

foundational notion.  

1.1 Research Background 

Participatory policy development has been labelled by many as a wicked, messy or ill-structured 

type of problem, and by others as emergent complexity. Practitioners and researchers have found 

that the best mechanism for dealing with this non-linear problem type is through engaging 

stakeholders in a process of argumentation. The OECD (2003c), Coleman and Norris (2005), and 

Renton and Macintosh (2004) found that there is a need for research that looks at tools and 

technologies that can aid in the analysis, synthesis and dissemination of participatory democracy 

discourse. In addition, mechanism(s) to provide better transparency and accountability in 

participatory democracy and policy development is a frequently stated citizen desire. Along with 

the rise of participatory democracy is an increase of the volume of information generated from it. 

This can become just an additional glut of available information without an effective means to 

analyse and represent important content, focus at varying levels of detail and navigate the discourse 

representation. Elliman, Macintosh and Irani (2006, p. 2) state that “the challenge of interactivity 

and scalability for e-Participation remains to be resolved”. 

 

The Office of Urban Management, Queensland State Government, released a draft Regional Plan 

for South East Queensland (SEQ) to its public in October 2004. From its release on the 27th October 

until the 28th February 2005, the government conducted a public consultation program in which the 

citizenry was invited to submit comments, concerns, and questions on any issue in relation to the 

draft Regional Plan. The public participated in an online forum, multiple offline forums and 

communicated in writing, in both digital and hardcopy form. Public submissions were received via 

the ConsultQld online forum, email, post, and fax, and the SEQ study generated a large volume of 

information requiring representation and analysis for policy making.  

 

The most advanced current e-Consultation platform tools use threaded discussion forums (i.e. prose 

discourse) however, which are limited for both discourse analysis and the visualisation of 

argumentation (Elliman et al., 2006). Multimedia tools offer greater potential, and information and 

argument visualisation have been found to be an improvement on typical prose discourse (Mayer, 
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2005, van Gelder, 2003). Consequently, this project investigated the use of computer supported 

argument visualisation as applied to the analysis and representation of e-Consultation discourse.  

1.1.1 Research Objectives 

The primary research objective was to evaluate the utility of CSAV in assisting in both the analysis 

and representation of consultation discourse. The research investigated the draft South East 

Queensland Regional Plan (d-SEQ-RP) Consultation case study from the perspective of three 

groups of stakeholders. 1) the organisational regional planners and consultation analysts responsible 

for the consultation discourse analysis and SEQ Regional Plan policy development, 2) international 

experts in the field of argument visualisation, and 3) the SEQ public.  

 

A major theoretical objective was to build upon existing knowledge through the development of 

grounded theory relevant to the ongoing development in areas related to consultative democratic 

forums and policy development generally, the wicked problems notion and 2nd generation systems 

approach, the IBIS ontology and related software notation, and argument map design. Determining 

requirements for future CSAV support software was the major practical objective of the project, and 

specific recommendations for argument visualisation software features and functionality emerged 

from the project.  

1.2 Research Problem  

Disenchantment with participation in representative democracy has led governments from around 

the world to seek new democratic models to enhance public engagement. This has activated growth 

in participatory and electronic democracy involving public consultation. These forms of engagement 

enacted around wicked problems such as regional planning result in a large body of disparate and 

multifaceted discourse. Consultation discourse complexity and volume, along with the desire for 

improved accountability and transparency in consultative engagement, raises issues for both the 

government and the public that needs attention and further research (Macintosh, 2006, OECD, 2003b).  

 

This thesis addresses the following issues: 

1. Government accountability for the accurate and equitable capture and representation of 

consultation discourse. 

2. Analysis techniques, tools and technologies to support the processing of consultation 

discourse. 

3. Improved transparency in the analysis of consultation discourse and development of resulting 

regional planning policy.  
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4. Techniques, tools and technologies to enable consultation discourse representation in a form 

that can enhance participants’ assimilation, leading to more informed and engaged 

participation. 

 

Direct and indirect validation for the substance of Rittel’s ‘wicked problem’ notion and ‘the 2nd 

generation systems approach’, was found in research literature, albeit in a disjointed fashion. 

Although support can be found in the literature for all elements of the notion, authors generally 

focus on only parts of the work, not the whole. For example, Conklin (2006) explicitly cites six of 

Rittel’s ten characteristics for distinguishing a wicked problem. Coyne (2005) uses five of Rittel’s 

characteristics to define a wicked problem. In regard to treatments, Zwicky’s (1969) General 

Morphological Analysis can be related to eight of the ten principles of the 2nd generation systems 

approach. No literature was found to offer theoretical insight or development in this area of 

investigation or that matched the conceptual detail originally given by Rittel. Similarly, the Issue-

based Information System ontology derived from this notion remains an evolving standard and was 

not strictly defined by its inventors (Conklin, 1996). Although these theoretical constructs are 

generally accepted and referenced by practitioners who are exposed to this problem type, theoretical 

guidance for their practice remains inconsistent and undeveloped.  

 

Moreover, there is a lack of established standards for, and research into, the argument map approach 

and design applicable to regional planning consultations. A leading world expert in the use of IBIS 

ontology-inspired CSAV in consultative democracy, Professor Ann Macintosh, has claimed that 

there has been no in-depth research on how acceptable the use of CSAV is in providing 

visualisation of the substance (i.e. issues and arguments) that surfaces during e-participation. In 

addition, no research has been undertaken on the use of CSAV for discourse analysis, or the 

visualisation of e-Consultation argumentation in regional planning policy development. This 

research is directly relevant to each of these areas. 

 

Overall, the research problems outlined here signify a need for research into the wicked problem 

notion, the 2nd generation systems approach, the IBIS ontology, subsequent technology based on 

IBIS, and the application of these for argument visualisation in participatory democracy. 

1.2.1 Research Questions 

The research questions following have been informed by literature mainly in the areas of 

consultative democracy, computer supported argument visualisation and knowledge management. 

A more detailed discussion on the development of research questions is in research justification 

(section 1.3). 
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PRIMARY:  What contribution can computer supported argument visualisation make to 

representation and analysis in wicked problems? 

SECONDARY: Consultation Submissions’ Analysis Process 

a. How can Computer Supported Argument Visualisation enhance the effectiveness and/or 

efficiency of communications and analysis? 

b. What different kinds of insight can Computer Supported Argument Visualisation provide? 

Analysts’ Network 

c. What knowledge and/or communication impediments exist in the analysts’ network that 

could impede their analysis? 

d. How could Computer Supported Argument Visualisation provide support to reduce any 

impediments? 

Argument Visualisation 

e. Which map designs and mapping features are preferred in this environment? 

f. Is the current IBIS inspired modelling and notation adequate for analysing/mapping 

regional planning consultations? 

g. If not, what developments are required? 

CSAV Software 

h. Which additional Computer Supported Argument Visualisation software features would be 

beneficial for public consultations around wicked problems? 

 

These questions were investigated by first performing face-to-face semi-structured interviews with 

the government department executive responsible for the draft SEQ regional plan (hereinafter the d-

SEQ-RP) consultation and SEQ Regional Plan. A critique of departmental documentation was 

performed to further inform an understanding of the departmental mission, objectives, and work 

processes. The focal area of Environmental Atmosphere was selected for specific investigation. 

Departmental planners responsible for this area of the SEQ Regional Plan, and who performed the 

analysis of all related consultation discourse, were next interviewed. The researcher’s independent 

discourse analysis of the public digital text submissions was performed using manual text analysis 

processes that were guided by a grounded theory approach, several qualitative natural language text 

analysis (QNLTA) software programs and CSAV software.  

 

A pilot questionnaire relating to these initial maps was constructed and piloted with three 

government planner/analysts and three international argumentation experts. Findings of the pilot 
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then informed the development of the stage 1 maps and of the three formal questionnaires. 

Questionnaires were released to three groups of respondent stakeholders. As listed above, these 

were: 1) the government planner/analysts, 2) international argumentation experts, and 3) three 

groups of university students who represented the public. The consultation maps underwent four 

distinct stages of development each informed by questionnaire and interview responses. All 

research data was analysed and guided by a grounded theory approach. 

1.2.2 General Theoretical Context 

Design “is concerned with how things ought to be” whereas natural sciences are concerned with 

“how things are” (Simon, 1981, p. 114). The objective “linear” approach to problem solving of 

natural science is inadequate in dealing with wicked problems in design, such as urban/regional 

planning. Consultative democracy in regional planning policy development is complex and provides 

a typical ‘wicked problem’ scenario. John Dryzek (2000, p. 173), professor in social and political 

theory at the Australian National University reasons that: 

“discursive democracy may be the most effective political means currently available to 

solve complex social problems, because it provides a means for coherent integration of the 

variety of different perspectives that are the hallmark of complexity”.  

 

A discursive process of mutual learning enables stakeholders to better understand their own position 

and that of others (Stewart et al., 2004). Rittel and Weber (1973, p.162) state that wicked problems 

require:  

“an argumentative process in the course of which an image of the problem and of the solution 

emerges gradually among the participants, as a product of incessant judgment, subjected to 

critical argument”. 

 

An argumentation ontology and notation designed specifically for this type of environment is the 

Issue Based Information System (IBIS). Design for argument visualisation appropriate for 

consultative democracy, however, remains lacking in significant empirical research. Furthermore, 

development of argumentation software appropriate to this environment has occurred in a somewhat 

ad hoc manner relative to the IBIS model and wicked problems notion. Hence, there is a potential 

disconnect between the software development and its related/motivating foundation. The project 

examines this proposition. 

 

CSAV has the potential to support the achievement of consensual understanding in wicked 

problems through dialogue. This research is not limited to this particular case but has application to 

more generic wicked problems.  
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1.2.3 Contributions 

Research products are discussed in detail in subsequent chapters and a synopsis is presented in 

chapter 10. However, in brief, the contributions from this research are:  

1. Development and evaluation of a detailed generic model for representation and analysis of 

consultation discourse in wicked problems;  

2. Theoretical reification of the notional ideas of wicked problems and the 2nd generation 

systems approach following a grounded theory method; 

3. The 2nd generation systems approach was extended with recommendations;  

4. How CSAV and consultation mapping can support Weick’s (1995) sensemaking theory is 

explained;  

5. Recommendations for the execution of consultative policy development programmes and 

the use of CSAV in public engagement, submission analysis and policy development; and  

6. Generic theoretical requirements for software support in representing and analysing 

problems of arbitrary complexity were also specified.  

1.3 Research Justification 

All societies face complex problems where stakeholders hold heterogeneous viewpoints, agendas 

and voices built on disparate and often contradictory logic. Making transparent and accountable 

policy in tune with public opinion is required and support for this is valued. South East Queensland 

has experienced sustained population growth since the 1980s of on average 55,300 people per year 

and the medium range projected growth (2006-2026) is 7.5% (average) per year (Office of Urban 

Management, 2006a). This region has the second fastest growth in the western world (Council of 

Mayors: South East Queensland, 2006). Australia is the driest populated continent in the world and 

during the project experienced a major drought; consequently, water shortage is a significant issue 

for SEQ. South East Queensland has a unique identity (natural and social factors and conditions) 

but is also fraught with issues that have international generalities and relevance such as:  

�x Natural Environment (i.e. biodiversity, atmosphere, waterways);  

�x Regional Landscape (i.e. scenic amenities, outdoor recreation);  

�x Natural Resources (i.e. management);  

�x Strong Communities (i.e. community engagement, social planning, disadvantaged, 

cultural heritage);  

�x Engaging Indigenous Peoples (i.e. traditional land owners, social & economic equity);  

�x Urban Development (design, residential development, transport planning, growth 

management strategies);  
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�x Economic Development (growth strategies, industry & business development, innovation, 

skills and technology);  

�x Infrastructure (e.g. planning, co-ordination & funding, energy, ICTs);  

�x Water Management (water supply & planning, water quality);  

�x Integrated Transport (e.g. road, air & sea planning, accessibility, investment, efficiency) 

(Office of Urban Management, 2005b).  

 

The sustained and projected pressure on regional infrastructure has influenced the need for long-

term regional planning. A major mechanism used to inform the development of the SEQ Region 

Plan development was public consultation. The South East Queensland Regional Plan Consultation, 

was conducted from 27th October 2004 until 28th February 2005. Australia and the Queensland State 

Government has been considered among the world leaders in participatory democracy (United 

Nations, 2005, Clift, 2002). Hence, this case has intrinsic interest because of its significance in 

consultative democracy leadership and because it is representative of a significant wicked problem 

that has international commonalities. 

 

Professor Stephen Coleman, the world’s first professor of e-Democracy, has said research into 

current practices, democratic models and the application of technologies is required (Coleman, 

2003). The Organisation for Economic Co-operation and Development (OECD) (OECD, 2003a) 

also claims research is needed to investigate whether technology can adequately support the 

analysis and synthesis of democratic consultation discourse. A tool that has been found to assist in 

the analysis and synthesis of complex discourse is computer supported argument visualisation 

(Renton and Macintosh, 2007). Elliman, Macintosh and Irani (2006) noted that there is a lack of 

research focusing on discourse analysis and visualisation in evidence-based policy development. 

Moreover, Macintosh (2006, p. 368) observes “there is a need to enable scalable discourse capture 

and analysis with semantic (ontology-based) enrichment. Current research has not extended this to 

the eParticipation policy-making domain”. 

 

Rittel and Weber who wrote the landmark article "Dilemmas in a General Theory of Planning" 

(1973) considered public policy making and urban design to be a typical example of a wicked 

problem. The SEQ Regional Plan consultation has added complexity because of its large land 

coverage, which includes urban, sub-urban and rural planning. Furthermore, the involvement of the 

government, NGOs, interest groups, and businesses, as well as the public, increases its social 

complexity (Macintosh, 2006).  
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The synthesis of literature, including that above, has informed the development of the primary 

research question investigated in this research. ‘What contribution can computer supported 

argument visualisation make to representation and analysis in wicked problems?’ 

 

For public consultations to be seen as more than a token gesture participants need to see that their 

contributions/issues have been considered. However, among the disparate information in 

consultations and technically oriented language in government planning reports, this can be difficult 

to trace. In such a fragmented, pluralistic forum it is a difficult task for “representatives to make 

sense of the myriad of voices”, and the desire for transparency places a greater onus on 

intermediaries to summarise contributions and represent the logic contributing to government 

decisions (Whyte and Macintosh, 2001, p. 196). In this study, a respondent for the organisational 

executive stated, “we need to look at other means to aid in the analysis of submissions” 

(Government Interviewee 1). 

 

Participatory planning processes and consultations around regional, urban and town planning evoke 

critical questions. How can diverse perspectives from the citizenry, community groups, planners 

and government within consultation discourse and decision rationale be captured, analysed, 

synthesised and represented? How can government and the public stakeholders of regional planning 

consultations make sense of such a high volume and diverse discourse? (De Liddo and Buckingham 

Shum, 2007). The discussion above informs the first secondary research question. 

 

a. How can Computer Supported Argument Visualisation enhance the effectiveness and/or 

efficiency of communication and analysis in consultative democracy? 

As participation in democracy grows, the information generated from the discourse will increase in 

volume and complexity. Information and communication technologies (ICTs) and the Internet 

provide an avenue for the efficient distribution of information and a medium for public engagement, 

but they can also be a source of information overload. With increased access to, and participation 

in, consultative democracy, elected representatives have a growing task of interpreting the many 

varied voices in public dialogue, making policy decisions from this information, and developing 

effective policy (Coleman, 2003). The proliferation of ICTs and their advanced information 

processing capabilities has increased information output and led to a state where information 

overload is a regularly stated problem (Ficco and Karamychev, 2004). The following government 

respondents further supported this. 

“Manual analysis is a very tedious job and as it grows it has the potential to become a 

greater resource drain. Yet, if you have many views, it will produce a more authoritative 

policy” (Government Interviewee 3). 
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“We were not expecting the volume of submissions that we received and the time restriction 

did put pressure on us” (Analyst 2). 

 

“Due to the large volume of submissions, categorisation became very complicated and we 

needed to bring in others” (Analyst 4). 

 

Current ICT tools used in participatory democracy, such as chat rooms and threaded discussions, 

can capture a wealth of natural language forum content. Yet, it is unrealistic to expect that citizens 

would have the breadth of expertise to effectively deliberate all topics addressed in government 

debates, and nor can the be expected to devote the time to read all submissions in large threaded 

discussions (Macintosh, 2004). Renton and Macintosh (2007) argue that the CSAV provides an 

easier way to comprehend the overall consultation discourse than through prose, as it provides 

details to evaluate arguments, thereby aiding to clarify the issues raised. Public consultations are 

knowledge intensive events in which computer supported argument visualisation and IBIS notation 

can provide a means to improve focus, plus record and store decision logic to be reflected upon and 

recalled (corporate memory) (Renton and Macintosh, 2007). To investigate this, the following 

research question was posed. 

 

b. What different kinds of insight can CSAV provide? 

The literature shows that the process of dealing with wicked problems is best served via an 

argumentative process between stakeholders for both (a) the surfacing of diverse issues and ideas 

(i.e. enhancing understanding & acceptance of disparate views) and (b) creating buy-in for the end 

solution(s) (Conklin et al., 2007, Rittel and Webber, 1984, Buckingham Shum, 2006a). This notion 

of enhancement through cognitive diversity (i.e. collaboration) might also be applied to the 

consultation discourse analysis and policy development processes in a regional planning, wicked 

problem scenario. It follows that collaborative argument visualisation in political discourse analysis 

and policy development could be beneficial in the d-SEQ-RP consultation. However, research has 

not yet validated this proposition. This theme of inquiry can draw from, and have implications for, 

several areas of knowledge, for example, collaborative computer supported argumentation (Suthers, 

2005), collaborative learning (Dillenbourg, 1999), multimedia learning theory (Mayer, 2005), 

political discourse and cognition (Van Dijk, 2002), mediated modelling (van den Belt, 2004), 

communities of practice (Wenger, 1998) and social constructivism (Berger and Luckmann, 1966, 

Vygotsky, 1978). Hence, the following research questions were investigated. 
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c. What knowledge and/or communication impediments exist in the analysts’ network that 

could impede their analysis? 

d. How could Computer Supported Argument Visualisation provide support to reduce any 

impediments? 

Due to the social nature of wicked problems in participatory democracy, the rigorous application of 

formal argumentation is unattainable. Informal logic is relevant, but the degree to which normative 

modelling is applicable is not determinable. Participatory democracy has a composition of 

characteristics, unstructured natural language communications, the potential for large volumes of 

submissions, a broad range of communication skill levels, and the application of formal and 

informal logic, which imposes unique requirements on a suitable argument visualisation technique. 

A hybrid of ideas from well-established mapping approaches, such as concept mapping, mind 

mapping, dialogue mapping, argument mapping, debate mapping, thematic mapping and tree-

mapping, can potentially serve the eclectic nature of wicked problems in consultative democracy. 

Neither in the literature nor in practice has a baseline CSAV model for argument mapping in 

consultative democracy for regional planning been formalised. Further, a practical research need 

raised was, “One issue is, how do we manage large quantities of data? What tools can assist? Tools 

to highlight area in communities where hot issues exist to focus engagement” (Government 

Interviewee 3). 

 

e. Which map designs and mapping features are preferred in this environment? 

There are many argumentation schemes that can be mapped diagrammatically and modelled 

formally for computational analysis (e.g. Toulmin (2003), and many others within AI 

argumentation research), but their focus is often on mapping legal, philosophical and scientific 

arguments, which are typically more rigidly structured than public consultations around wicked 

problems. “IBIS’s notational informality in relation to other argumentation schemes is precisely its 

value in realistic, real-time consultations: while providing a degree of structure that (used well) can 

help clarify what is going on in a discussion, it places fewer constraints on those who are doing the 

mapping, and on those reading the maps” (Buckingham Shum, 2006a, pers. comm. 18 September). 

Yet, the IBIS ontology was only an evolving standard and was not strictly defined by its inventors 

(Conklin, 1996). 

 

The development of a computer supported argument visualisation software (Compendium), which 

is based on the IBIS ontology, has occurred through intuitive practitioner ideas and traditional 

notions. Beyond minor extensions of Compendium node notation, efforts have not focused on 

changing the IBIS formalism because its value in the field is established (2006a, pers. comm. 18 

September). While this relatively ad hoc approach to development has served practice well it also 
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presents the potential for a disconnect with the principled ontology (IBIS) and notation (IBIS 

grammar) upon which it is derived. Hence, the following research questions were added. 

 

f. Is the current best practice modelling software and its notation adequate for 

analysing/mapping regional planning consultations? 

g. If not, what developments are required? 

Buckingham Shum (2006b, p. 21) notes that due to the “complexity of dilemmas we face on an 

organisational, societal and global scale”, tools are needed to “express and contest perspectives 

(which are) flexible enough for use in real-time meetings, structured enough to help manage long-

term memory, and powerful enough to filter the complexity of extended deliberation and debate on 

an organisational and global scale”. These tenets are central to the treatment of wicked problems. 

The final secondary research question below was proposed because there is no purpose built software 

designed for the analysis and representation of consultation discourse. Accordingly, recommendations 

for software features will be garnered from the project via the following research question. 

 

h. Which additional Computer Supported Argument Visualisation software features would 

be beneficial for public consultations around Wicked Problems? 

Elliman, Macintosh and Irani (2006) claimed that, prior to their research (on e-Participation over a 

policy initiative for traffic congestion in Edinburgh), there was no in-depth research on the 

acceptablility of CSAV in providing visualisation of the substance that surfaces during e-

participation. Past research on discourse analysis of e-participation for policy development has 

focused in quantitative analysis rather than the analysis of argument themes. In relation to evidence-

based regional planning policy development, no prior research has been undertaken on the utility of 

CSAV for discourse analysis or the visualisation of Regional Planning e-Consultation 

argumentation. The d-SEQ-RP Consultation maps provide evidence via a transparent visual record 

of: 

1. Consultation maps representing discourse themes. This also provides evidence of citizen 

issue patterns from consultation discourse. 

2. Maps linking elicited discourse themes to SEQ Regional Planning policies. This also 

provides explicit evidence of SEQ Regional Plan policy-decisions matching citizen 

concerns.  

3. Maps linking SEQ Regional Plan policy items to monitoring activities of ongoing SEQ 

Regional Plan implementations. This also provides evidence of policy implementation. 
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1.4 Research Methodology 

Chapter 4 describes the research methodology. Since wicked problems by nature imply diverse 

opinions it denotes socially constructed meanings. The research methodology entailed a 

constructivist ontology and an interpretive epistemology. Constructivists perceive truth as being 

relative to a particular belief system held in a particular context (Healy and Perry, 2000). The aim of 

inquiry is to understand and reconstruct the mentations initially held by the respondents and the 

inquirer. This is important for policies that accountably represent public opinion in an evidentiary 

manner.  

 

This research was descriptive, using case study and qualitative research methods. This was an in-

depth instrumental case study where consultation submissions were individual responses from the 

public in which a broad range of worldviews, and thus comparable data, existed. There were several 

units of analysis in this project. These included concepts, actors, an event, processes and software. 

Section 3.2.4.4 provides detail on these. 

 

The findings were elicited from respondent data using qualitative research and a grounded theory 

method consistent with the approach designed by Charmaz (2006). This facilitated theory building 

from an interpretive perspective. Emerging concepts, propositions and theory were then contrasted 

with extant literature to identify and consider any similarities and contradictions. Data analysis is 

discussed in detail in chapter 5. 

 

Data represented in the consultation maps were obtained from the online Queensland citizen 

submissions. A corpus of 805 public submissions were analysed for this purpose. Data on the 

quality and content of maps were gathered from forty-three respondents from five different 

stakeholder groups, using face-to-face interviews, email and phone communications, and a 

qualitative questionnaire. The face-to-face interviews were conducted with key personnel from the 

government department responsible for the consultation. In addition, numerous telephone and email 

communications were performed throughout the project to elicit pertinent information that was 

identified as the research progressed and to clarify any ambiguity in respondent answers.  

1.5 Research Scope 

The scope of this project is briefly delineated here using Yin’s (1989, p. 17) five categories of case 

study inquiry: ‘who’, ‘what’, ‘where’, ‘how’ and ‘why’. The ‘who’ in this thesis are select 

proponents of argument visualisation, members of the SEQ government responsible for the d-SEQ-

RP Consultation and SEQ citizenry who participated in the d-SEQ-RP e-Consultation. The research 
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data was gathered from a group of international argumentation experts, members from the executive 

of the Queensland government department who performed the d-SEQ-RP Consultation (i.e. Office 

of Urban Management), the Queensland e-Democracy Unit management, SEQ regional planners 

and d-SEQ-RP consultation analysts responsible for the section of discourse analysed in this thesis, 

and 3 select groups from the Queensland public.  

 

The ‘what’ comprises the application of computer supported argument visualisation modelling in a 

wicked problem environment, the d-SEQ-RP Consultation and the d-SEQ-RP e-Consultation 

discourse (submissions), specifically, discourse relating to the atmosphere, natural environment 

section of the d-SEQ-RP e-Consultation discourse and SEQ Regional Plan.  

 

The ‘where’ is dispersed, because respondents were international and were collaborated with via the 

Internet, but the specific consultation event in this project was located in the region of South East 

Queensland, Australia and conducted by the Office of Urban Management in Brisbane.  

 

The ‘how’ of this thesis consists of descriptive, qualitative research in the form of a single in-depth 

instrumental case study. The research respondents were selected purposefully and data was gathered 

from these using semi-structured face-to-face interviews, a pilot questionnaire, 2 subsequent 

qualitative questionnaires and electronic respondent communications. Research data analysis was 

guided by a grounded theory method and assisted by qualitative text analysis software.  

 

The ‘why’ is: with the emergence and growth of participatory democracy and social complexity, 

new methods, tools and technologies are required to support the representation, analysis and 

communication of complex high-volume discourse and decision rationale in wicked environments. 

1.6 Thesis Outline 

In chapter 2, the literature reviewed reveals that the process of discourse analysis and policy 

development that results from citizen engagement requires methods that improve transparency and 

accountability. These requirements and the fragmented and voluminous nature of consultative 

public forums, places demands that current mechanisms (e.g. threaded discussion) do not 

adequately address. Furthermore, wicked problems are becoming more commonplace in society and 

while the commonly used systems approach is applicable to tame problems it is not suited to wicked 

problems’ resolution. This problem type requires a process of engagement for critical discussion 

(i.e. argumentation) between stakeholders. CSAV offers promise to meet these various demands but 

no research has established adequate specifications for its application in wicked problem 

consultation forums. The application of a CSAV and a model design based on the 2nd generation 
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systems approach, the IBIS ontology, and a map design informed by multimedia learning theory, 

provides a principled resolution to the identified issues.  

 

Chapter 3 provides a short but detailed description of the case site. It outlines the significance and 

international relevance of the case site.  

 

Chapter 4 discusses the research approach. The research approach consists of a constructivist 

research ontology, an interpretive epistemology and the use of a qualitative research method and 

descriptive instrumental case study.  

 

Chapter 5 expounds on the data analysis strategy, providing a description of the research 

respondents and data gathering instruments. Research data was collected from several sources, 

including the associated SEQ government department and the d-SEQ-RP consultation, but the thesis 

is primarily informed by respondents from the SEQ e-Consultation analysts, international 

argumentation experts and a sample of the SEQ public. It also documents the grounded theory 

method used for theory development.  

 

Chapter 6 presents study 1 and provides an overview and critique of the contemporary state of 

natural language text analysis and argument visualisation software. It presents the evaluation 

method developed for this purpose and the rationale for the software preferred for this project. 

Criteria from the software evaluation were applied to the data analysis and this informed the 

development of consultation maps. 

 

Chapter 7 presents study 2 and discusses the iterative development of consultation maps. It 

expounds upon their design, which was developed from the application of relevant extant theory, 

respondent feedback and grounded theory from this project.  

 

Chapter 8 presents study 3, the analysis processes and knowledge management utilised by the 

Queensland Government in the d-SEQ-RP consultation. The analysis of these showed that the ten 

properties of the wicked problem notion were necessary. It also presents practical developments for 

the 2nd generation systems approach. 

 

Chapter 9 presents study 4, the findings and discussion from the analysis of respondent data. 

Respondent data was gathered from the organisational actors, stakeholders from the wider 

community and international experts relevant to this project.  
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Chapter 10 concludes the thesis bringing together the principal theories and project findings with 

recommendations for enhancements in consultative forums for planning policy development for 

strategic planning around wicked problems. 

 

This project used a substantial case study about a consultative forum around a wicked problem to 

investigate the applicability of CSAV for the analysis and representation of evidentiary discourse 

for strategic planning and policy development. From this, a detailed generic model for 

representation and analysis of consultative discourse in wicked problems was developed and 

evaluated. In addition, Rittel’s notions of wicked problems and the 2nd generation systems approach 

were evaluated and theoretically reified. The research contributed practically to extend the 2nd 

generation systems approach and to develop recommendations for the execution of consultative 

policy development programmes and the use of CSAV in public engagement, submission analysis 

and policy development. Furthermore, specifications for software support in representing and 

analysing problems of arbitrary complexity were developed, many of which have since been 

adopted by software developers.  

 

The additional and final sections of the thesis contain: 1) a list of the references used; 2) Appendix 1 

lists and defines all major concepts as used in the thesis, 3) Appendix 2 provides a glossary of all 

acronyms used; and 4) Chapter 3 lists the software specification findings from the research. The 

next chapter offers a critical review of the literature.  
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2 Literature Review 
This chapter provides a critical review of literature relevant to the study of the utility of computer 

supported argument visualisation (CSAV) to model and analyse public discourse for the draft 

South-East Queensland Regional Plan (d-SEQ-RP) electronic (e)-Consultation.  

2.1 Introduction 

There is a research gap in relation to empirical research into the application of the notion (Wicked 

Problems), the argumentation model (IBIS), the related software that was used in this project 

(Compendium) and the utility of these in consultative democracy. More specifically, the utility of 

these in the analysis and representation of public consultation discourse from both a government 

and public perspective.  

 

Participatory planning processes and consultations around regional, urban and town planning evoke 

critical questions. How can diverse perspectives from the citizenry, different community groups, 

planners and government from within consultation discourse and decision rationale be captured, 

analysed, synthesised and represented? How can governments and the public stakeholders of 

regional planning consultations make sense of such a high volume and diverse discourse? (De 

Liddo and Buckingham Shum, 2007). 

 

Consultative democracy in regional planning policy development is a typical ‘Wicked Problem’ 

scenario. The objective linear approach to problem solving of natural science are inadequate in 

dealing with wicked problems in design, such as in urban/regional planning. Design “is concerned 

with how things ought to be” whereas natural sciences are concerned with “how things are” (Simon, 

1981, p. 112). Dryzek (2000, p. 173) asserts that  

“discursive democracy may be the most effective political means currently available to 

solve complex social problems, because it provides a means for coherent integration of the 

variety of different perspectives that are the hallmark of complexity”.  

 

A discursive process enables stakeholders to better understand their own position and that of others, 

and thus results in mutual learning (Stewart et al., 2004). Rittel and Weber (1973, p.162) state that 

wicked problems require:  

“an argumentative process in the course of which an image of the problem and of the 

solution emerges gradually among the participants, as a product of incessant judgment, 

subjected to critical argument”. 
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An ontology designed specifically for this type of environment is the Issue Based Information 

System (IBIS) argumentation. Yet IBIS was an evolving standard and was not strictly defined by its 

inventors (Conklin, 1996). Argument map design for consultative democracy lacks significant 

empirical research and is, consequently, underdeveloped. Furthermore, development of the 

argumentation software appropriate to this environment has occurred in a somewhat ad hoc manner, 

relative to the IBIS model and wicked problems notion. Hence, there is a potential disconnect 

between the software development and its related/motivating foundation. The project examines this 

proposition. 

2.1.1 Review Outline 
First, the concept of democracy and the emerging democratic models of citizen engagement used 

for participatory democracy around the world, with relevance to the form used in this case study, e-

Consultation, are discussed. The category of problems faced in consultative democracy, design 

activities and policy development for regional planning are referred to as ‘wicked problems’. An 

evaluation of the wicked problems notion, its pertinence in public consultation forums and the 2nd 

generation systems approach designed to deal with this type of problem are discussed. Computer 

supported argument visualisation has been found to be applicable to urban planning scenarios 

around wicked problems and thus literature concerning CSAV application and techniques has been 

investigated. Extrapolated from this project will be an approach and techniques for CSAV map 

design in consultative democracy for regional planning. Argument mapping techniques currently 

being used for purposes relevant to this case study will be critiqued. Germane to a discussion about 

the cognition of computerised presentations is research on multimedia learning theory. Select 

elements of multimedia learning theory that apply to the design and representation of the 

consultation maps are also discussed. 

2.2 Democracy 

The literature contains a diversity of classifications and models describing variations of democracy 

(Astrom, 2001). Discussed in this review are Athenian, liberal (i.e. representative), participatory, 

pluralistic, thin and strong models of democracy. 

2.2.1 Democratic Models 
Barber (Barber, 1995, p. 922) proposes that ICTs have enabled the potential for “interaction among 

widely dispersed citizens across space and time in a fashion that encourages new experiments with 

participation”. However, the proposition of enhanced capacity for civic participation and the desire 

for more public discourse in governance raises questions as to whether representative democracy in 

its current form best serves such developments (Riley and Riley, 2003). 
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Dahl (1989) argues that the modern form of democracy leads to accountable and feasible 

government. John Mill (1861, p. 69) reasons that: 

“since all cannot, in a community exceeding a single small town, participate in any but minor 

portions of the public business, it follows that the ideal type of a perfect government must be 

representative”.  

 

The proposition posed by Held (1996) that although inadequacies can be identified in our present 

democratic model, it does provide a mechanism whereby issues of substance can receive better 

opportunities than its alternatives for deliberation, debate and resolution is agreed with in this thesis. 

Gould (1998) asserts that representative democracy does not effectuate an acceptable degree of 

freedom and equality for citizens and that more participatory decision-making is preferred. 

 

Participatory democracy in an unconditional form, that is, where all people govern all of the time, is 

unworkable (Fuchs, 2003). It would be impractical or impossible to expect direct consultation with 

all citizens on all matters (McLaverty, 2001). Therefore, ‘strong democracy’ denotes a realistic 

model in which “all of the people govern themselves in at least some public matters at least some of 

the time” (Barber, 1984, p. XIV). Conversely, in ‘thin democracy’, the ordinary citizen is perceived 

as politically apathetic and inadequate thus, an increase in the level of citizen participation is not 

sought (Astrom, 2001). In the model of strong democracy participation is seen as a means to endow 

people with power and for providing education to increase understanding about society (Astrom, 

2001). Barber considers it essential for strong democratic ‘talk’ (i.e. where citizens can directly 

deliberate about matters that directly concern them) to be institutionalised at the level of small local 

units (Fuchs, 2003, p. 20). Barber proposes the use of electronic town meetings and national 

referenda and initiatives as such institutions. 

 

The Schumpeterian democratic theoretical framework following is considered pertinent to this 

study. This definition, although not prescribed for e-Democracy, defines structural characteristics of 

representative or liberal democracy. 

1. “Pluralistic competition among parties and individuals for all positions of government 

power;  

2. Participation among equal citizens in the selection of parties and representatives through 

free, fair and periodic elections; and  

3. Civil and political liberties to speak, publish, assemble, and organize, as necessary 

conditions to ensure effective competition and participation.” (Riley and Riley, 2003, p. 9) 
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The first point provides the option for citizens to elect representatives from among competing 

candidates. The second point suggests equitable citizen participation in periodic elections, which 

promotes representative transparency and accountability. The last point prescribes multiple sources 

of information, which provides for an informed public. Within this framework, e-Democracy and e-

Consultation can be viewed as a means of providing information from the government to the public 

(top-down) and a mechanism for the public to share their views with representatives (bottom-up) 

(Riley and Riley, 2003). Queensland is a representative democracy that embraces community 

engagement. The choice of Schumpeter’s framework is relevant to the Queensland model, which is 

also true of other Western jurisdictions. 

2.2.2 Participatory Democracy 

2.2.2.1 Requirements for Creating Community Engagement Value 
Building the trust and confidence of the user underpins the diffusion and use of ICTs (OECD, 

2003a). Clift (2003) advocates that building trust among e-engaged organisations and individuals is 

essential. Some of the cynicism and mistrust reported by citizens is a result of previous government 

consultations where time was spent participating but no feedback was provided on if and/or how 

their input was used (Oakes, 2004). The UK Cabinet Office in Whyte and Macintosh (2003) 

concluded that “Inadequate time for responses is the single greatest cause of complaint over 

consultation by government.” The OECD (2003b, p. 3) has outlined ten guiding principles for 

successful online consultation (see Table 2.1).  

Table 2.1 - Guiding Principles for Successful e-Consultation 
1.  Start Planning early Define what information to provide and its format. Decide on the duration 

of consultations; who will be responsible for them and how input will feed 
into policy 

2.  Demonstrate commitment Provide high-level leadership & commitment and communicate this. 
Explain the purpose of consultations, where results will be published and 
how they will be used. 

3.  Guarantee personal data protection Provide guarantees for data protection suitable to the type of consultation 
(e.g. anonymous, registration, password protected) 

4.  Tailor the approach to fit the target group Identify participants; adapt the consultation to their capabilities & 
expectations (i.e. language, terminology). Provide support for special needs 
(physical disabilities, social exclusion) 

5. Integrate online consultation with 
traditional methods 

Consider including the use of traditional methods. Multiple methods are 
likely to be more successful than a single medium 

6.  Test and adapt tools Pilot test tool (e.g. software, surveys) prior to launching the e-Consultation 
and adapt tools based on feedback 

7.  Promote the e-Consultation Invest in adequate promotion to ensure participants are aware of the 
consultation, i.e. when it will occur and how to take part (e.g. traditional 
advertising, external partners, NGOs) 

8.  Analyse the results Ensure adequate time, resources and expertise is available to provide 
thorough analysis. Consider carefully, in the initial design which methods 
are most appropriate (e.g. close or open questions, free text) 

9.  Provide feedback Publish results ASAP and inform participants of the next steps in the 
policy-making process and how results were used in making decisions 

10.  Evaluate the consultation process and its 
impacts 

Identify the main problems encountered, e.g. were targeted groups reached 
and satisfaction levels met. 

Adapted from: (OECD, 2003b, p. 3) 
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2.2.3 Transparency 
The need for transparency is commonly raised in discussions on democratic governance, policy 

development and political science, but an exact definition of such transparency is difficult to 

determine (Coleman, 2003). The general meaning adopted for the purposes of this thesis is: 

transparency denotes the disclosure of information by the government to enable policy clarity and 

rationale that is accessible to the affected public (Clarke and Foweraker, 2001). Expounding further 

on this definition is that transparency can include:  

1. requirements for public decision-making to operate on a known timescale,  

2. for decisions to be communicated to affected parties based on verifiable statements 

of reasons,  

3. for affected parties to be told of the remedies available to them and  

4. the period within which such remedies can be exercised (Clarke and Foweraker, 

2001). 

 

The common goal of democratic societies of open and transparent communication encapsulates two 

primary assumptions: 1) if ideas are given equal opportunity to continually and publicly compete, 

the most suitable societal ideas will ultimately survive. A prerequisite for this to occur is that 

reliable and relevant information be made inexpensively available to those interested. 2) For 

successful debate to occur, a majority of society must be reasonably public spirited and patient, and 

must not be overawed or alienated by excessive information and communications (Heng and de 

Moor, 2003).  

 

There are several valid reasons for why proponents argue that public policy making should be more 

transparent. 1) A greater degree of transparency contributes to building a better relationship 

between the government and its citizenry (Renton and Macintosh, 2005). 2) Transparency can act to 

allay the public’s suspicions about the government and its motives (Rowe and Frewer, 2000). 3) So 

the public can see what is happening in democratic governance and also see how decisions are made 

(Rowe and Frewer, 2000). 4) The public should to be able to assess how their suggestions and 

responses have been used to inform or influence policy (Coleman in OECD, 2003c). Rittel (1972a, 

p. 394) proposed that in wicked problem solving, planners need to use methods that show 

“ transparency of process in which each step should be understandable and communicable for all”.  

 

Yet, the notion of transparency in democracy is not as straight forward as one might prefer. Dror 

(2004, p. 62) states that transparency and openness are “what the Greek called ‘pharmacon’ that is 

material which if taken in the correct dose heals but is poisonous if taken in too large quantities”. 

What is more, although secrecy is a problem in politics, “uncontrolled access coupled with 
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excessive publicity might in fact be equally damaging to public welfare” (Vedel, 2006, p. 233). 

Further, Vedel (2006, p. 233) argues that transparency can be used “to hamper the information of 

citizens, when for instance so much information is supplied that the receivers cannot digest it”.  

2.2.4 e-Democracy 
The concept of ‘electronic democracy’, known as e-Democracy, cyberdemocracy, virtual 

democracy, teledemocracy and digital democracy, is widely used in contemporary literature but has 

many different instantiations (Gammack and Barker, 2003). The term e-Democracy has broad 

associations and may be associated with multiple electronic mediums, but as the data analysed in 

this study includes Internet forum postings and postal submissions transferred to electronic format, 

e-Democracy will be the preferred term. E-democracy can be partitioned into two distinct 

categories: 1) electronic voting, and, relevant to this project, 2) electronic participation, which 

provides greater opportunity for civic engagement and citizen consultation in public policy-making 

(Macintosh, 2004). E-democracy in the context of this project refers to participatory democracy 

involving citizens and/or political representatives using networked (i.e. Internet and/or intranets) 

information and communication technologies (ICTs) to engage in visual, audio and/or text, 

computer mediated communications. The Queensland Government's definition of e-Democracy is:  

"E-Democracy refers to how the Internet can be used to enhance our democratic processes and 

provide increased opportunities for individuals and communities to interact with government 

and for the government to seek input from the community" (Queensland Government, 2001).  

 

The particular model used in this case study is public consultation, which enables the community to 

participate in a forum where communications have the potential to contribute to policy-

development. Coleman (2003) declared that in almost every Western democracy there is public 

disenchantment with conventional political processes and estrangement between government 

representatives and those they represent. This has been exhibited in some countries by a decline in 

voter numbers, a reduction in civic participation and an increase in cynicism toward government 

institutions (Coleman, 2003). Similarly, Malina (2002) suggests the people have progressively lost 

trust in political structures, politics, and politicians, which is putting the current model of 

representative democracy under scrutiny. Accordingly, new processes that enable better 

opportunities for civic engagement need to be utilised. The Internet provides a potentially 

significant medium for enhanced opportunities in the provision of information, interactive 

communication and civic participation (Graber, 2003).  

 

E-democracy is not without criticism though. In fact, there is much criticism levelled against the 

idea that e-Democracy enables genuinely empowered citizen participation in the democratic 
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process. It has been argued that many supposedly participatory procedures are nothing more than 

public relations exercises (Rowe and Gammack, 2004). Furthermore, Ainsworth et al (2004) 

propose that it should not be assumed that the public who participate in democratic discourse via 

Internet forums will be engaged in dialogue free from coercion and be in pursuit of rationally-based 

agreement.  

2.2.4.1 Electronic Democracy Theory and Practice 
Clift (2004) notes that e-Democracy is at an early stage but Australia and New Zealand should be 

listed among the top ten countries in the world in terms of government interest. In terms of the use 

of the Internet for civic participation and democratic processes Balnaves, Walsh and Shoesmith 

(2004) rank Australia in second place in the world. Furthermore, Australia is a recognised world 

leader in the application of Information Communication Technologies (ICT) to the government 

sector, consistently being ranked as amongst the top global performers by a variety of independent 

experts, including the United Nations and the Economist Intelligence Unit (The National Office for 

the Information Economy (NOIE), 2003). 

 

The electronic mechanisms for engaging participants are varied. These might include: public 

meetings, citizen juries, planning cells, consensus conferences, electronic town meetings 

deliberative polls, e-petitions, e-voting systems to mention a few (Anttiroiko, 2003, Rowe and 

Gammack, 2004). In fact, Rowe and Frewer (2000) have catalogued over 100 public participation 

methods. Many of these mechanisms have proven to be forums for effective citizen engagement, 

but they have also been criticised (Anttiroiko, 2003). For example, the electronic town meeting is 

criticised for promoting public opinion polls rather than true governance. Electronic polling is 

argued to endanger democracy by placing too much power with special interest groups, while 

potentially discouraging genuine citizen deliberation and consensus formation (Balnaves et al., 

2004).  

2.2.5 e-Consultation 
Decreasing citizen involvement in politics and society and declining confidence in public and 

political institutions have led politicians from Western societies to consider means of reinvigorating 

public involvement in public policy development (Wisse, 2006). One of the developing mechanisms 

being utilised for such reinvigoration is electronic (e) consultation. In e-Consultation, elected 

representatives and government agencies use information and communication technologies and the 

Internet to consult the citizenry on matters of democratic governance. Macintosh (2004) indicated 

that e-Consultation has every indication of continuing its exponential growth around the world but 

debate about its efficacy is prevalent. Thus, these evolving forms of democratic engagement are a 

rich field of research. 
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The Australian government has been consistently ranked highly in global rankings for consultative 

democracy. The United Nations’ (2004) Global e-Government Readiness Report ranked Australia 

in first place, for 1) countries allowing citizen feedback on policy and 2) providing online 

consultant facilities. The United Nations’ (2005) Global e-Government Readiness Report ranked 

Australia in first place for: indicating they will take citizen input into decision making and 

demonstrating this by providing receipt to citizens in a timely manner; and also for providing 

feedback on issues. The Queensland State Government is also considered to be well placed in the 

world rankings for both e-Democracy and e-Consultation (Clift, 2002).  

 

Consultative democracy has been defined as a wicked, ill-structured or messy problem due to the 

many disparate voices, viewpoints and agendas involved in such forums. More specifically, wicked 

problems are those with high behavioural and dynamic complexities; where key decision-makers 

hold disparate assumptions, values and beliefs; and where the problem components cannot be 

solved in isolation. Accordingly, complex social issues, such as regional planning and its associated 

policy development, have the character of ‘wicked problems’ (Coyne, 2005). The OECD (2004, p. 

52) proposes that “wicked problems require deliberative discussion where consensus arises through 

debate with alternative options and competing interests being exposed”.  

 

A key challenge faced by e-Consultation is the social complexity inherent in such wicked problems 

(Macintosh, 2006). In such a fragmented, pluralistic forum it is a difficult task for “representatives 

to make sense of the myriad of voices”, Moreover, the desire for transparency places a “greater the 

onus on intermediaries to summarise” contributions “and explain” government decisions (Whyte 

and Macintosh, 2001, p. 196). Computer supported argument visualisation assists, in that it can 

explicate rationale in digestible form, and functions to expose error and bias (Kirschner et al., 

2003). 

 

Current ICT tools used in democratic deliberation such as chat rooms and threaded discussions can 

capture a wealth of natural language. Yet, it is unrealistic to expect that citizens would have the 

breadth of expertise to deliberate effectively over all topics addressed in public policy debates or 

devote the time to read all submissions in these large threaded discussions. Macintosh and Renton, 

(2004) contend that threaded discussions are not ultimately designed for general public use and they 

typically result in an unsorted collection of vaguely associated comments.  

 

Professor Stephen Coleman (2003), the world’s first professor of e-Democracy, proposed that 

research into current practices, democratic models and the application of technologies is required. 
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In addition, the Organisation for Economic Co-operation and Development (OECD) (2003b) 

proposed that research is needed to investigate whether technology can adequately support the 

analysis and synthesis of democratic consultation discourse. A technical tool that has been found to 

assist in the analysis and synthesis of complex discourse from e-Consultation is computer supported 

argument visualisation (CSAV) (Renton and Macintosh, 2007). Elliman, Macintosh and Irani 

(2006) claimed that there is a lack of research that has focused on discourse analysis and 

visualisation in evidence-based policy development. Moreover, Macintosh (2006, p. 368) stated 

“ there is a need there is a need to enable scalable discourse capture and analysis with semantic 

(ontology-based) enrichment. Current research has not extended this to the eParticipation policy-

making domain”. 

2.2.5.1 Consultation versus Deliberation 
Consultation typically involves processes that elicit the views of stakeholders on policies and 

government initiatives(Coleman, 2003). Coleman and Gotze (2001) reference a staged model 

consisting of information, consultation and active participation to illustrate the levels of 

involvement and influence on policy. Coleman and Gotze (2001), OECD (2001) and the Treasury 

Board Secretariat (2001) offer similar descriptions of these participatory processes. Information is a 

one-way process for the delivery of information to citizens (e.g. access to public records, official 

gazettes and government web sites). The Treasury Board Secretariat, (2001) posits that this phase of 

the model should be utilised to report on the results of activities which enables more transparency 

and accountability. Consultation and civic engagement is a two-way communication in which the 

public provides feedback to the government on issues that the government has disclosed (Treasury 

Board Secretariat, 2001). This can occur at various stages during the development of public policies 

or programs (e.g. public opinion surveys and comments on draft legislation). Active-participation is 

based on a partnership between the government and its citizenry in which citizens engage in the 

process of decision-making and policy-making. Citizens can play a role in proposing policy options 

and related dialogue, but the final policy decisions remain with the government. 

 

Kim (2005) further extends this notion to define a four-staged typology of e-Democracy. The four-

stage model includes: 1) information disclosure, 2) listening/consultation, 3) online deliberation, 

and 4) online decision-making. In the information disclosure stage, public agencies provide useful 

information about policy matters via the Internet so that citizens can read and form opinions. In the 

listening/consultation stage, public agencies receive feedback or opinions from citizens through 

government web sites. In the online deliberation stage, citizens and public officials discuss policy 

issues online. In the online decision-making stage, citizens participate in decision-making online. 
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The SEQ Regional Plan consultation sits primarily at level two but incorporates elements of level 

three (See Figure 2.1). 

 

 

Mill (1998) argues that such civic spaces enable discussion where narrow interests and prejudices 

have the potential to be exposed to other more reasoned voices. Moreover, Coleman and Gotze, 

(2001) contend that through public consultation, lay and expert sentiment and information is 

expressed, which enables opportunities for mutual learning. That is, the public can become more 

informed, and exposure to experience (hidden or otherwise) from the public can lead to more 

informed legislators and policy-makers. 

 

E-Consultation typically addresses two areas of policy formation: 1) Pre-policy document stage 

where the government consults the public on identified issues to elicit opinions prior to drafting; 2) 

consultation on the drafted policy paper (Macintosh et al., 2002). Table 2.2 below lists 1) three 

high-level objectives for the use of ICTs over the Internet for e-Consultation, 2) potential benefits, 

3) devices for improving the policy-making and 4) weaknesses of e-Democracy that have been 

identified by the Victorian Local Government Association (VLGA). These lists are not an 

exhaustive. 

 

Table 2.2 - Objective, Benefits & Weaknesses of e-Consultation 
High Level Objectives (Whyte and Macintosh, 2003) 

1 to produce better quality policy 

2 to build trust and gain acceptance of policy 

3 to share responsibility for policy-making  

 

Potential Benefits (Gammack and Barker, 2003, p. 34, Whyte and Macintosh, 2003)

A The ability to visualize policy 

B Give citizens the means to supervise government and policy implementation 

C Help balance the power of lobby organizations 

D Avoid corruption via greater transparency 

E Potential to foster active citizenship  

F Flexible options of time and place for input 
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G A quick response rate to issues raised during consultation 

H The medium allows information to be kept current easily 

I Large amounts of data can be stored and collated 

 

Devices in e-Consultation for Improving Policy-Making (Whyte and Macintosh, 2003) 

1 Reaching a wider audience for broader consultation 

2 Supporting participation through a range of technologies to cater for the diverse technical and communicative skills of citizens 

3 Providing relevant information in a format that is both more accessible and more understandable to the target audience to 
enable more informed consultation 

4 Engaging with a wider audience to enable deeper consultation and support deliberative debate 

5 Analysing contributions to support the policy-makers and to improve the policy 

6 Providing relevant and appropriate feedback to citizens to ensure openness and transparency in the policy-making process 

 
General Weaknesses Identified (Gammack and Barker, 2003, p. 34) 

A Literacy or physical access barriers 

B Language difficulties 

C Technological literacy and connectedness required 

D Hardware limitations and systems usage problems 

E Unrepresentative results 
F Ongoing technical support requirements 

 

Macintosh (2004) outlines three advancing levels of e-participation. E-enabling is about providing 

information access to citizens (who might not typically have access) by utilising a range of 

technologies that will accommodate the varied technical and communicative skills of citizens. E-

enabling addresses accessibility and comprehensibility. E-engaging refers to the use of technology 

as a medium for the consultation of a wider audience in order to enable enhanced contribution and 

deliberation on policy issues. In this context, engagement is characterised by a top down process of 

citizen consultation by the government. Empowering refers to the active participation in policy 

formation and development by citizens. This is a bottom up perspective where citizens are 

producers rather than consumers only of policy (See Figure 2.2). 
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2.2.6 Regional Planning 
Both urban design planning and participatory democracy have the nature of wicked problems. 

Buchanan (1992, p. 16) states “design problems are indeterminate and wicked because design has 

no special subject matter of its own apart from what a designer conceives it to be”. Buchanan 

(1992, p. 16) explains that “indeterminacy implies that there are no definitive conditions or limits to 

design problems”. Following Buchanan’s logic, design is imbued with cognitive creativity, which is 

a boundless activity. Solution options for design problems are bounded only by the limitations of 

committed resources. What, then, distinguishes a good from a bad design? Design solution(s) is(are) 

judged according to how well it/they are perceived to address the goals, needs, aspirations and 

inspiration of their associated community. 

 

Accordingly, Rittel and Webber (1973) argue that most design problems fall into a category of 

social problems, which Rittel termed ‘wicked problems’. Public policy issues are included in this 

category (Rittel and Webber, 1973, p. 160). Parsons (2006, p. 3) following the notion of 

wickedness, defines policy problems as ‘malign’, ‘vicious circles’, ‘ tricky’ and ‘aggressive’, 

arguing that it is dangerous to deal with them as if they are ‘benign’ or ‘tame’. 

 

Furthermore, a disparity exists between tame problems in natural science and wicked problems in 

design, making the objective linear approach to problem solving of natural science inadequate for 

design problems. Design “is concerned with how things ought to be” whereas natural sciences are 

concerned with “how things are” (Simon, 1981, p. 114). (More on this in Section 4.1) 

2.2.7 Policy Development 
The democratic integrity of policy is undermined and society suffers when a balance of citizen 

views is not represented in policy development. To these ends, 1) citizen silence amplifies the 

influence of extreme views, and 2) apathetic participation diminishes the pool of knowledge and 

expertise potentially available to the government (Renton and Macintosh, 2007). 

2.2.7.1 Expert versus Public Involvement 
The dominant model in representative democracy is generally believed to be policy setting by 

elected officials. Yet policy determinative decisions are often informed by the advice and 

knowledge of unelected experts. Even though there is a trend in democratic societies toward greater 

public participation, debate exists concerning the knowledge deficiency of the public. However, 

Coleman and Gotze (2001) found that experts regularly make decisions based on non-optimal 

knowledge and which are typically biased by their beliefs and values. This leads to the argument 

that if policy is regularly developed based of the value judgements of an unelected elite, then should 

not the public make such value judgements on matters that directly affect them (Rowe and 
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Gammack, 2004). On the other hand, it would be a disservice to the community to exclude such 

specialised knowledge from the deliberation and decision-making process. Therefore, if expert 

knowledge is relevant to a public issue then logically it should be sought (Schuler, 2001). 

 

Coleman and Gotze (2001) argue that the proposed dichotomy between experts’ and the publics’ 

knowledge is unfounded. They state that expertise does reside within the public, which is after all 

made up of numerous well-qualified professional and non-professional experts. Therefore, a means 

of tapping this expertise and feeding it into the decision-making processes is a challenge that 

requires the cultivation of a deliberative political culture. Furthermore, the OECD in (Elliman et al., 

2006, p. 2) states,  

“Knowledge input at each policy-making stage must be made available appropriately at the 

other stages of the process so as to enable policy to be better formulated and citizens better 

informed. In order to take maximum advantage of the wealth of experience that citizens 

collectively possess, the whole of the policy-making process needs to be considered, not just 

isolated decision points”. 

2.2.7.2 Natural Sciences & Policy Development 
Ingram (2001, p. 2) states that a significant problem exists in the “relationship of science to society 

in general, and science to environmental policy in particular”. This is due to a fundamental change 

in the nature of contemporary problems, particularly environmental problems, so that what was 

termed “normal science is no longer adequate to understand what some authors have described as 

wicked problems and others as emergent complexities”. This has led to the public becoming much 

more critical in discerning bias embedded in communications about scientific findings. 

Participatory democracy is an emergent and permanent factor relating to such change in the nature 

of problems that must be dealt within a more transparent, open and participatory way. Accordingly, 

the ability for participants to access and voice their concerns wisely is of interest to society and 

science (Ingram, 2001). In addition, transparency and accountability in both information 

representation and decision-making in a form that is digestible by stakeholders is required (Renton 

and Macintosh, 2007). 

2.3 Wicked Problems 

Churchman (1967) attributed the term ‘wicked problems’ to Horst Rittel. Churchman (1967, p. 144) 

proposed that Rittel chose to use the adjective ‘wicked’ to describe the “mischievous and even evil 

quality” of this type of problem, where the “proposed solutions often turn out to be worse than the 

symptoms”. Inherent in wicked problems’ environments are heterogeneous viewpoints, agendas and 

voices, built on disparate and often contradictory logic. Wicked problems defy efforts to frame their 
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bounds, identify causes and thus expose their nature. Wicked problems do not have a single correct 

solution because stakeholders perceive them from unique frames of reference and each proposed 

solution has inherent implications creating further issues. This inherent network of causality creates 

a vicious cycle. Accordingly, wicked problems are typically unwanted, yet unavoidable; no right 

answer exists for them, yet those responsible for them have no right to be wrong. Along these lines, 

this problem type might be perceived as extremely unpleasant and even morally wrong. 

Accordingly, wicked is a profound and apt term for problems of this type. Complex, ill structured, 

ill-defined, non-linear, fuzzy go some way in encapsulating the character of wicked problems but in 

the opinion of the writer do not successfully characterise the whole state. 

 

Horst Rittel and Melvin Weber (1973) elaborated on the wicked problem notion in their landmark 

article "Dilemmas in a General Theory of Planning". They considered public policy making and 

urban design to be a typical example of a wicked problem. Comparatively, the d-SEQ-RP 

Consultation because of its large land coverage included urban, sub-urban and rural planning.  

 

Numerous authors define consultative democracy as a wicked problem due to the many disparate 

voices, viewpoints and agendas involved in such forums (Coleman and Gotze, 2001, Karacapilidis 

et al., 2005, Macintosh and Renton, 2004). Macintosh and Renton (2004) suggest that policy 

decision-making falls into a wicked problems category. Politics and public policies typically deal 

with matters that have a collective nature or relevant social dimension (Anttiroiko, 2003). 

Stakeholders may have different vocabulary, paradigms, values, hidden agendas, competing 

interests and may also be physically distributed (Mackenzie et al., 2005). With such diverse 

backgrounds and convictions, perspectives with regard to socio-political problems and solution 

options vary greatly. Accordingly, complex social issues, including regional planning, and public 

policy design and development, which involve many actors, have the character of wicked problems 

(Coyne, 2005).  

 

Table (2.3) presents the properties of a wicked problem from Rittel (1972a) and Rittel and Webber 

(1973) along with more contemporary applications from Allen and Gould (1986) and Conklin 

(2006). Rittel (1972) cited eleven properties, which evolved into ten in Rittel and Weber (1973). 

Allen and Gould (1986) discuss five properties related to environmental management wicked 

problems. Conklin’s (2006) work in the utility of dialogue mapping for wicked problems offers 

seven properties.  
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Table 2.3 – Wicked Problems’ Properties
WPs have no definitive 
formulation. 

1 There is no definitive formulation of a 
wicked problem. 

The definition of 
the problem is in 
the “eye of the 
beholder” 

There is no definitive 
statement of the 
problem.  

There is no stopping rule for 
wicked problems. 

2 Wicked problems have no stopping 
rule. 

 Wicked problems have 
no stopping rule. 

Solutions to wicked problems 
are not true-or-false, but 
better or worse. 

3 Solutions to wicked problems are not 
true-or-false, but good-or-bad. 

Solutions are 
generally better 
or worse, rather 
than true or false 

Solutions to wicked 
problems are not right 
or wrong. 

There are many explanations 
for the same discrepancy and 
there is no test for which of 
these explanations is the best 
one. 

4 There is no immediate and no 
ultimate test of a solution to a wicked 
problem. 

Outcomes are not 
scientifically 
predictable 

 

Each wicked problem is a 
one-shot operation 

5 Every solution to a wicked problem is 
a "one-shot operation"; because 
there is no opportunity to learn by 
trial-and-error, every attempt counts 
significantly. Every implemented 
solution is consequential. 

Any solution is 
likely to be “one-
shot” and unique 

Every solution to a 
wicked problem is a 
“one-shot operation”. 

Each action which was 
carried out in response to a 
problem can have 
consequences over time. 

 

 

There is no exhaustive, 
enumerable list of 
permissible operations 

6 Wicked problems do not have an 
enumerable (or an exhaustively 
describable) set of potential solutions, 
nor is there a well-described set of 
permissible operations that may be 
incorporated into the plan. 

Decision maker 
cannot know 
when all feasible 
and desirable 
solutions have 
been explored 

Wicked problems have 
no given alternative 
solutions. 

Every wicked problem is 
essentially unique. 

7 Each wicked problem is essentially 
unique. 

 Every wicked problem 
is essentially unique 
and novel. 

Every wicked problem can be 
considered a symptom of 
another problem 

8 Each wicked problem can be 
considered a symptom of another 
problem. 

  

Every formulation of the WP 
corresponds to a statement of 
the solution and vice versa. 

9 The existence of a discrepancy 
representing a wicked problem 
(causes) can be explained in 
numerous ways. The choice of 
explanation determines the nature of 
the problem's resolution. 

 You don’t understand 
the problem until you 
have developed a 
solution. 

The wicked problem solver 
has no right to be wrong 

10 The planner has no right to be wrong.   

(Rittel, 1972a, pp. 392-393)  (Rittel and Webber, 1973, pp. 161-167) (Allen and 
Gould, 1986) 

(Conklin, 2006, pp. 8-
9) 

 

Despite all of the work across a range of disciplines in relation to complex social problems, the 

wicked problems notion has not been theoretically developed or validated. As observed from the 

small sample of literature in table 2.3, Rittel and Webber’s (1973) wicked problem properties have 

been used in part by, or expediently synthesised by, subsequent authors. The ten properties and 

definitions from (Rittel and Webber, 1973) will be adhered to in discussions throughout this thesis. 

2.3.1 Wicked Verses Tame Problems 
The following discusses Rittel and Webber’s (1973) ten properties of a wicked problem and 

elaborates on these by contrasting the properties of wicked and tame problems. ‘Wicked’ problems 

are those with high behavioural and dynamic complexities; where key decision-makers hold 

disparate assumptions, values and beliefs; and where the problem components cannot be solved in 

isolation (Lane and Woodman, 2000). Conversely, Rittel and Webber (1973) state that ‘tame’ 
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problems have low dynamic and behavioural complexity and can be solved using conventional 

analytical methods. Tame problems can be dissected and their parts solved independently with the 

solutions to the different parts integrated into an overall solution (Lane and Woodman, 2000).  

 

1. There is no definitive formulation of a wicked problem. The first property is that a tame 

problem can be exhaustively formulated, explicated and solved by knowledgeable people without 

needing any additional information (i.e. defined, bounded & solved within bounds). For example, a 

simple mathematical equation is a defined problem that we can first understand, and therefore apply 

the appropriate arithmetic logic to then solve it (Rittel, 1972a). 

 

To understand a wicked problem we require information that is unique and dependent upon the state 

of solution definition. For example, if the problem in a city is defined as atmospheric pollution from 

over use of automobiles, then the solution direction is contained within the problem framing (i.e. 

reduce of automobile use). Yet, is automobile use the root problem or a symptom of a larger 

problem (e.g. lifestyle, reliance on fossil fuels etc)? Every definition of a wicked problem is also a 

specification for the direction of its treatment. 

 

With a problem such as consultative urban planning (i.e. urban design) and policy development, 1) 

conceptually, design is an unbounded proposition (i.e. creativity has limitless scope) and 2) the 

social element of consultative democracy incorporates a perpetual dynamic of emergent complexity. 

Emergent complexity, as used here, means that each action has unique consequences and these in 

turn produce further consequences, and so on (i.e. perpetual consequences). All stakeholders have 

unique perspectives and responses to proposed and enacted actions and their consequences. Wicked 

problem perception is in the eye of the beholder and, accordingly, there is no definitive formulation 

of a wicked problem. This flies in the face of the 1st generation systems approach, which proposes 

that first we must 'understand the problem' before we proceed to solving it (Rittel, 1972a). Rittel 

and Weber (1973, p. 162) proposed that an appropriate strategy for urban planning around wicked 

problems,  

“should be based on a model of planning as an argumentative process in the course of which an 

image of the problem and of the solution emerges gradually among the participants, as a 

product of incessant judgment, subjected to critical argument”. (i.e. 2nd generation systems 

approach) 

 

2. Wicked problems have no stopping rule. With a tame problem such as the mathematical 

equation, once the solution is reached the task is completed. Since a wicked problem has no definite 

formulation and stakeholder perspectives of the problem-state and potential solution(s) differ, it is 
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impossible to objectively determine if and when it is resolved. Furthermore, with a wicked problem 

such as urban planning, the potential options are limitless and there will always be room for 

improvement. The process is stopped only because there is a limit of resources and patience, not 

because the optimal resolution is reached (Rittel and Webber, 1973). Thus, the suitable decision-

making approach for this environment is to stop when a good enough or satisficing solution is 

reached (Conklin, 2006, Simon, 1981). 

 

3. Solutions to wicked problems are not true-or-false, but good-or-bad. Given that the solution to a 

tame problem can be tested, this enables errors to be detected and, thus, assigned attributes of either 

'correct' or 'incorrect'. Comparatively, there are many explanations for the same discrepancy within 

an urban plan. Therefore, if we are unable to define the problem, and with any intervention the 

character of the problem is altered, we are then unable to test the success of a proposed treatment 

because we have no relevant objective criteria on which to base any evaluation of right or wrong. 

 

We cannot rationalise that an urban plan is correct or incorrect, nor can we scientifically predict 

outcomes (Allen and Gould, 1986). In an urban planning consultation, multiple ideas, opinions and 

potential solutions will be expressed, thus 100% agreement is not practicable. The resulting urban 

plan will be neither correct nor incorrect. We might say it is better, worse, good enough, or not good 

enough to varying degrees and in different ways to different people. There are neither standard 

criteria nor rules to determine correct or incorrect for wicked problem solutions (Rittel and Webber, 

1973, Rittel, 1972a). Therefore, the categories of 'correct' or 'incorrect' do not apply to wicked 

problems. 

 

Solutions for wicked problems are normally assessed within a social context in which “many parties 

are equally equipped, interested, and/or entitled to judge the solutions” (Rittel and Webber, 1973, 

p. 163) and these judgements are likely to vary significantly, dependent on the disparate values and 

goals of stakeholders (Conklin, 2006). The best that might be expected, therefore, is to reach a good 

resolution.  

 

4. There is no immediate and no ultimate test of a solution to a wicked problem. In a tame 

problem such as the mathematical equation, the quality of a solution attempt is evident and affects a 

fixed group of stakeholders. Wicked problems have consequences, which can continue over an 

unlimited time-period. In order to fully comprehend consequences, all repercussions would have to 

be predetermined, but there is no way of tracing consequences throughout all affected lives ahead of 

time (Rittel and Webber, 1973). 
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5. Every solution to a wicked problem is a "one-shot operation" because there is no opportunity 

to learn by trial-and-error, every attempt counts significantly. Every implemented solution is 

consequential. A tame problem can be defined and its solution tested without consequence. For a 

simple mathematical equation, the solution is either right or wrong, and regardless of how, when, 

why or where the equation is resolved the solution remains the same. Yet every implemented 

resolution to a wicked problem generates waves of consequences. For example, a managed increase 

in urban density will affect population increase in newly populated areas, which will generate the 

potential for new businesses and industry, requiring new roads. All of which, in turn, increases 

traffic and energy needs affecting pollution and air quality. Once a policy for public works is 

enacted, the impacts are effectively irreversible (i.e. the good or damage is done).  

 

Furthermore, in a dynamic social context, unrestricted by time, consequences will change. 

Considering this compounded complexity, it is impossible to predict exactly how consequences will 

play out. Some will be positive and others potentially disastrous. Moreover, any attempts to counter 

adverse effects would also have consequences. Thus, each resolution attempt counts, as there is the 

potential for significant consequences (e.g. public safety and high costs). The risk associated with 

the general concept of trial to test if a solution works and, if not, trial another, is too high. Properties 

‘each action which was carried out in response to a problem can have consequences over time’ and 

‘each wicked problem is a one-shot operation’ from Rittel (1972a) were amalgamated into principle 

5 in Rittel and Webber (1973). Principle 5 highlights a need for critical dialogue, shared 

understanding of discourse, and shared ownership of the proposed resolution. 

 

6. Wicked problems do not have an enumerable (or an exhaustively describable) set of potential 

solutions, nor is there a well-described set of permissible operations that may be incorporated 

into the plan. Participants bring to an urban planning consultation multiple worldviews, values, 

agendas, interests and objectives, all of which contribute to personal conceptualisation of solutions. 

Furthermore, the longer a consultation is performed the greater the potential for exponentially 

increasing the list of permissible options. Conklin (2006) proposed that in wicked problems there 

might be a host of solutions devised, a host never thought of, or no solutions found. There is no way 

to test if all solutions have been identified and considered (Rittel and Webber, 1973). It is, therefore, 

a matter of subjective judgement as to when enough potential solutions have been elicited and 

which of them are permissible.  

 

On the other hand, for tame problems there is an exhaustive list of bounded permissible operations. 

For example, in the simple mathematical equation, there is a finite amount of calculation options 

(Rittel, 1972a).  
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7. Each wicked problem is essentially unique. If an equation is not solved at a first attempt, it can 

be attempted repeatedly without significant incident. Once the formula for solving an equation is 

understood, the prototype may then be applied to a whole class of equations of the second degree. 

Yet the emergent and social complexity inherent in wicked problems makes them essentially 

unique. This means that similarities may be evident between present and past wicked problems, but 

there might always be an uncertain significant distinguishing characteristic. Solutions will always 

need to be tailor-made (Conklin, 2006). Hence, lessons learned from past problem dealings cannot 

be easily carried over to future problems. For example, a policy to deal with pollution in a 

geographical region needs to be designed to address the specific requirements of that region. 

Uniqueness in business types, transport routes, manufacturing, power needs, geographic features 

and dynamic social factors would negate the effectiveness of transplanting a policy from another 

region. Accordingly, the art of dealing with wicked problems is withholding decisions on the nature 

of solutions until adequate critical dialogue has occurred (Rittel and Webber, 1973).  

 

8. Each wicked problem can be considered a symptom of another problem. Tame problems are 

well formed, bounded and their causes are clear. Wicked problems are ill-structured, unbounded 

and causality is ambiguous. If we are unable to frame the problem, we then do not know whether a 

proposed solution will address the root cause of the problem or a symptom. For example, the social 

problem of inadequate indigenous health in Australia has been approached from the perspective of 

low economic status. However, in creating policy that provided welfare to low income indigenous 

groups (i.e. greater access to money), it contributed to a problem of alcohol abuse, increasing, not 

decreasing, this social issue. The problem was not well defined and what was perceived as a root 

cause is now perceived as a symptom of a larger cultural problem. 

 

As stakeholders will perceive issues from varying perspectives, so will the perception of which 

level to address a problem at. The framing of detail within the context of the whole (e.g. systems 

thinking) can assist comprehension. Essentially, systems thinking is an epistemology for viewing 

systems from an overall perspective to contextualise inherent structure and patterns rather than 

focusing on components independently. A holistic view can assist in the identification of causes 

within large systems (Skyttner, 2006). 

 

9. The existence of a discrepancy representing a wicked problem (causes) can be explained in 

numerous ways. The choice of explanation determines the nature of the problem's resolution. 

Wicked problem’s causes can be perceived and explained in numerous ways. For example, both the 

government and the public have many definitions for what should be contained in a regional plan 
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and there are limitless potential solutions and combinations. Further, the path that solution 

development might follow will be dependent on the problem definition. If it were perceived that the 

causes of high pollution levels at a certain location and time was due to: 1) inadequate highway 

lanes causing traffic build up in a certain vicinity during rush hour, then a potential solution is 

loosely defined within this problem definition (e.g. possible resolution: increase lanes). However, 

increasing lanes would have related consequences (e.g. land requirements, traffic interruption etc). 

Another person/group might perceive that 2) traffic build up is a result of too many good roads, 

which enable and encourage more car use (possible resolution: increase car-pooling). Another 

person/group might perceive that the cause is 3) inadequate number of alternative routes (possible 

resolution: increase or improve alternative routes). Another person/group might perceive that the 

cause is 4) a lack of public transport availability (possible resolution: increase public transport 

availability). Another person/group might perceive that 5) public transport is not used to its 

potential because it is not policed adequately, therefore many people feel unsafe and prefer personal 

car travel (possible resolution: increase security). Consequently, there are numerous causal 

explanations and these will influence resolution options.  

 

What is more, each of these explanations will be plausible to the individual, but they might also be 

refuted and for arbitrary reasons, which are dependent on an individual’s point of view. Rittel and 

Weber (1973, p. 166) stated that “the modes of reasoning required in wicked problem discourse are 

much richer than those permissible in the scientific discourse”. This is because of the essential 

uniqueness (i.e. principle 7) and lack of rigorous experimentation permissible (i.e. principle 5) in 

wicked problems. These factors would also illustrate the inadequacy of rigid argument formality in 

a wicked problem environment. 

 

10. The planner has no right to be wrong. Rittel (1972a) proposed that tame problems such as a 

game of chess can be won or lost without prejudice. Comparatively, the wicked problem solver has 

no right to be wrong. In politics, “things are very rarely allowed to fail” (Parsons, 2006, p. 4). For 

example, the safety of citizens is impacted by planning decisions. Unsatisfactory planning decisions 

will cost the public for associated corrections and potentially considered as a misappropriation of 

public funds and government resources. Public policy is put under bipartisan scrutiny and held up to 

the light of public opinion. Policy makers are liable for their policies and actions. Thus, their careers 

can be at stake.  

 

On one hand, the problem definition and solutions’ options are numerous, indefinable and not 

testable, yet the wicked problem solvers have only one chance to produce a good outcome. By 
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assuming the responsibility for regional planning, they are accepting the paradoxical responsibility 

for assuring planning successful under conditions of uncertainty. 

 

Therefore, the more stakeholders appreciate the problem conditions, share understanding of the 

wicked problem program/project goals, and share ownership of the resolution, the more acceptance 

of the outcome can be achieved (Rith and Dubberly, 2007, Vickers, 1965). In addition, the more 

stakeholders have input into the problem solving process and resolution decisions, the more 

accountability and responsibility can be shared. 

 

Table 2.4 presents a summary of the contrary elements between the properties of tame and wicked 

problems.  

Table 2.4 - Wicked & Tame Problems Contrasted 
 Situation Tame Problem Wicked Problem
1 Problem Framing Can be exhaustively defined, 

bounded & solved within bounds 
Indefinable & subjective problem framing 

2 Problem Solving 
Finality  

Have a clear solution; an endpoint, 
closure 

With subjective problem framing resolutions are indeterminate 
(i.e. it is impossible to objectively determine if and when it is 
resolved) 

3 Resolution Measures Testable solutions enabling error 
detection & correction. Thus, 
determinability of correct or 
incorrect. 

No unambiguous criteria and multiple subjective perspectives. 
Thus, no single correct answer. Resolutions are not correct or 
incorrect but only degrees of good or bad. (Satisficing decision 
approach) 

4 Resolution Testability Have an exhaustive, enumerable 
list of permissible solution 
options. 

There is no definitive criteria system or rule can definitively 
determine right or wrong. (No pre-test) 

5 Solution Attempt 
Consequences 

The problem can be isolated and 
the solution is either right or 
wrong regardless of how, when, 
why or where. 

Each resolution attempt counts, as there is the potential for 
significant consequences (No trial and error; single chance) 
(Emergent & interdeterminate consequences) 

6 Solution Bounds Tame problems have well-defined 
and bounded solution options 
(what is) 

Multiple perspectives leading to multiple explanations leading to 
multiple solutions (unbounded solutions & subjectively judged) 

7 Problem/Resolution 
Uniqueness 

A reusable formula can be found Essentially unique: similarities but uncertain of significant 
distinguishing characteristics. (tailor-made resolutions) 

8 Causality Perception Are well formed, bounded and 
their causes are clear. 

Are ill-structured, unbounded and causality is ambiguous & 
subjective; thus, where to attack the problem is unclear. 

9 Problem/Solution 
Relationship 

Problem can be forged separately 
from any notion of the solution 

Understanding the problem is synonymous with solving it. 
Causes can be perceived and explained in numerous ways, which 
will influence resolution options. 

10 Responsibility Tame problems can solved 
without prejudice 

Problem solvers have only one chance to produce a good 
outcome. 
 
Policy makers are liable for their policies and actions. 
 
Praise is not granted as it is not clear if and when the problem is 
solved. 

Source: (Rittel, 1972a) 

 

2.3.2 Dealing with Wicked Problems 
This section presents and discusses several options for dealing with wicked problems, beginning 

with a synopsis of typical government approaches. Roberts (2001) found that public officials and 

managers commonly use three strategies to cope in such contexts: 1) authoritative, 2) competitive 

and 3) collaborative. An authoritative strategy diminishes the level of conflict by putting the power 
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in the hands of a few stakeholders to define the problem and design a solution (elitist). Participant 

selection within this category may be based on knowledge, expertise, hierarchy, information or 

coercive power. The reduction of participants reduces the complexity and increase efficiency, but it 

disengages citizens. Furthermore, democratically elected representatives can be wrong about the 

problem and solution. Competitive strategies, whether played out in the political arena, market or 

battlefield, mean that if participants win the right to define the problem and chose the solution, the 

opponents lose. This strategy is therefore dependent on the ability of one to out-manoeuvre or in 

some way over-power an opponent (capitalistic). Collaborative strategies are based on the premise 

that more can be accomplished collectively than can be achieved while acting as independent 

agents. In this strategy value can be added by combining resources (Doz and Hamel, 1998) but it 

also has the potential to create various inefficiencies. 

 

In relation to Rittel’s (1969) proposed method of dealing with wicked problems, he presents an 

argument that an authoritative approach (i.e. being planned at) has caused problems in the past. 

Furthermore, a competitive approach typically results in a win-lose situation, which will appease 

one party but not the other. Whereas, a collaborative argumentative approach, which is the 

foundation of consultative democracy, is the strategy mostly supported within the 2nd generation 

systems approach (Rittel, 1972a). 

2.3.2.1 1st Generation Systems Approach 
In order to understand the approach prescribed by Horst Rittel to aid in dealing with wicked 

problems and its contemporary relevance, a discussion comparing the 1st and 2nd generation systems 

approaches is offered. The 1st generation systems approach (i.e. linear problem solving) is discussed 

to provide contrast with the 2nd generation systems approach (i.e. a non-linear approach). This 

highlights the deficiencies in following the classical rational decision-making found in the 1st 

generation systems approach. The 1st generation systems approach (See figure 2.3) is defined by 

Rittel (1972a) as a multi-step process that includes: 

�x Understand the problem 

�x Gather and analyse information 

�x Generate, assess and select solutions 

�x Implement the solution 

�x Test and if necessary modify the solution (maintenance) 

�x Learn from the activity for subsequent projects (feedback) 

 

Figure 2.3 graphically represents the 1st generation systems approach from Rittel in 1972 
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Figure 2.4 displays the systems development life cycle authored in 2006 to highlight the 

similarities. 

 

 

A comparison with the systems approach from a more contemporary textbook from the field of 

information systems illustrates that the fundamentals of the 1st generation systems approach (also 

known as, classical rational decision making) is still very relevant in current teaching and practice. 

Stair and Reynolds (2006) define the components of the traditional systems development life cycle, 

which are common in most contemporary approaches (See figure 2.3). Colour has been used in 

nodes to illustrate similarities. The evident similarities are: 

1. Investigate the situation to ‘define the problem’ 

2. Analyse the situation in order to ‘conceptualise solutions’ 

3. Evaluate solution options and select the best resolution 

4. Implement the proposed solution 

5. Evaluate results and maintain the solution 

6. Feedback lessons learned 

 

Pertinent to this discussion is a presentation of the classical model of rational decision-making (See 

figure 2.4). Once again, the colour scheme used in the previous figures has been applied to align its 
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components visually with the components of the 1st generation systems approach to illustrate 

similarities.  

 

 

 

The similarities that can be noted between classical model of rational decision-making and the 1st 

generation systems approach are: 

1. Investigate the situation to ‘define the problem’ 

2. Analyse the situation in order to ‘conceptualise solutions’ 

3. Evaluate solution options and select the best resolution 

4. Implement the proposed solution 

 

The ‘examination of the consequences’ of each proposed solution is explicit in the 4th step of the 

model of rational decision-making. Consequence evaluation is not explicit but implicit in the 3rd 

step of the 1st generation systems approach ‘evaluate solution options’. 

2.3.2.2 2nd Generation Systems Approach 

Rittel (1972a) proposed that the ideals of rational scientific problem-solving attached to the 1st 

generation systems approach is inadequate for wicked problems such as urban planning. First, he 

defined four paradoxes of rationality and these illustrate this inadequacy. 1) Rational decision-

making, as prescribed in the classical decision theory, denotes the anticipation of consequences to 

contemplated actions (i.e. understanding before acting) (Tarter and Hoy, 1998). The 1st generation 

systems approach entails a rational obligation to understand the problem as a whole along with any 

associated consequences. From a rational perspective, it would be irresponsible to act without 

considering consequences. Yet, due to the indeterminate nature of wicked problems, tracing the 

consequences of all contemplated actions is impossible. In addition, the act of tracing consequences 

of contemplated actions itself produces consequences, as this activity costs in time, resources and 

money. Consequence determination in wicked problems would, therefore, be a perpetual activity. 

Consequently, there is no way to begin being rational in wicked problem solving. 2) The tracing of 

consequences is required to be truly rational; but as this is a perpetual activity, once started it cannot 
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end. It only ceases for extra-logic and rational reasons such as the depletion of time, money and 

patience. 3) The more one succeeds in being rational the more one is incapacitated. This means that 

the further chains of consequences are projected into the future the less certain the result will 

become because the high level of uncertainty in wicked problems compounds ambiguity. 

Consequently, you cannot predetermine the consequences of a contemplated action or the right one 

to enact. 4) In order to trace the consequences of contemplated actions, a model or 

conceptualisation of the causal descriptions of all phenomena affected by and/or affecting 

contemplated actions would be required. To be strictly rational, all important factors would have to 

be defined but the model itself would be an important factor. Thus, the model would have to contain 

itself, which is not possible.  

 

Urban planning and design within a social context is more a creative than an analytical problem 

solving exercise. Only in strictly tame analytical problems is problem solving rational and linear 

(Basadur in Conklin et al., 2007). 

 

 

 

Rittel’s four paradoxes of rationality align with and expound upon the first four properties of 

wicked problems. 1) There is no definitive formulation of a wicked problem; 2) wicked problems 

have no stopping rule; 3) Solutions to wicked problems are not true-or-false, but good-or-bad; 4) 

There is no immediate and no ultimate test of a solution to a wicked problem. Figure 2.6 contrasts 

these first four properties of wicked problems with their contrarily related components from the 1st 

generation systems approach. This figure highlights the obvious deficiencies of the 1st generation 

systems approach for wicked problems. 

 

Rittel’s (1972a) defined ten principles for the 2nd generation systems approach. Rittel (1972a, p. 

394) referred to these as “some principles of the Systems Approach of the 2nd Generation.” It can be 

deduced from his language and his subsequently authored literature that this was unfinished work. 

Yet, contemporary research and literature on wicked problems regularly refers to this approach 

(Alleman, 2004, Buckingham Shum, 2006a, Syarief and Hibino, 2003, Conklin et al., 2007, 
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Ritchey, 2005). Attempts at defining criteria with which to support the treatment of wicked 

problems are relatively rare and no other approach specific to this type of problem offers such 

comprehensive detail (as did Rittel). Accordingly, empirical research such as this project will 

contribute to knowledge on the 2nd generation systems approach. Table 2.5 presents the ten 

principles in brief with a concise description of each.  

 

Table 2.5 – 2nd Generation Systems Approach 
 Principles Description 

1 Symmetry of ignorance Process of dispersing ideas & understanding 
2 Maximised involvement Open dialogue as opposed to discussion 
3 Transparency of the planning process Encouraged & open participation + planning rationale transparency 
4 Method of objectification Explicate individual’s solution judgement rationale 
5 No scientific planning  Subjective content 
6 Midwife: a problem-helper not a solver Transparent participatory approach 
7 Careful, seasoned respectlessness  Constructive critique of rationale (casting doubt) 
8 Moderate optimism Optimism toward responsible planning (understand doubt) 
9 Conspiracy model of planning Accept uncertainty & risks 
10 Planning is an argumentative process Process & tool 

(Rittel, 1972a) 

 
1. “There is a symmetry of ignorance among those who participate because nobody knows better 

by virtue of his degrees or his status” (Rittel, 1972a, p. 394). A symmetry of ignorance is achieved 

when the expertise and ignorance is dispersed across participants (Syarief and Hibino, 2003). This 

aids the process because no one person has all the required knowledge; knowledge is situated in 

many people. Furthermore, resolutions to planning problems are constructs of the mind, of which 

people have different views on the same situation. This implies that decisions by experts are not 

necessarily better than lay people. Therefore, it is the political rather than theoretical component of 

knowledge that determines action (Ammann and Ammann, 2004).  

 

Typically, the people with the best knowledge in wicked problems are those directly affected by 

solution/policy decisions. Subject experts should function as participants, providing technical 

information and participating in discussions on the consequences of proposed solutions (Sanoff, 

1988). In addition, those with expertise in guiding the process of dealing with wicked problems are 

beneficial (Rittel, 1972a). 

 

2. “Nobody wants to be 'planned at”, therefore, stakeholders should participate in the planning 

process. “That means a kind of maximized involvement”  (Rittel, 1972a, p. 394). Typically, 

citizens prefer not to be planned at (Rittel, 1972a). Therefore, a bottom up approach maximises 

participation and policy decision effectiveness, particularly when decisions are subjective and 

require value judgement, as in wicked problems. Yet, it should also be acknowledged that in 

planning that incorporates large and dispersed components (e.g. Regional Planning), many citizens 

are content to allow planners to make decisions without deliberation on matters that do not affect 
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them and for which planners are equipped to make decisions and assume the responsibility. 

Therefore, those best to involve are those with a genuine stake in the planning matter. Sanoff (1988) 

contended that involving as broad a range of interests as possible in an open forum will strengthen 

both the resolution and understanding of the participant group. Similarly, Conklin (2006) contended 

that the more authentic the participation, the higher the collective intelligence is and the more likely 

that it will create a shared understanding and commitment to resolutions.  

 

3. Participation should occur to bring out “deontic premises” and “there is the need to use 

methods which show some transparency of the planning process”  (Rittel, 1972a, p. 394). Design 

“ is concerned with how things ought to be” (i.e. deontic) whereas natural sciences are concerned with 

“how things are” (Simon, 1981, p. 114). Accordingly, at each step in the development of resolutions 

(e.g. SEQ Regional Plan) for a wicked problem, subjective judgments are made. For example, 

professional expertise was not the justification for the addition of a section on environmental 

atmosphere to the SEQ Regional Plan, neither was it objective scientific arguments that led to the 

inclusion of this section. It was included because the public intimated that it ought to be considered. 

Rittel referred to this as a ‘deontic premise’. In addition, this wicked problem resolution came to 

fruition from implicit deontic assumptions made by the planner/analysts after analysing the 

consultation discourse.  

 

From these constructs (i.e. deontic premises & assumptions), Rittel concluded that: 1) a benefit can 

be gained from involving more participants (i.e. to bring out deontic premises). This does not imply 

an argumentative process hijacked by whim but a process in which initial prejudices are subjected 

to critique from other viewpoints. 2) Because deontic assumptions are inherent in the planning 

process, the process requires methods to enable transparency so that each step in the process is 

understood and communicable (Syarief and Hibino, 2003). A transparent process will produce a 

resolution that is more likely to succeed because it is better understood by stakeholders. To this end, 

the IBIS ontology and Issue Based Information System was conceptualised.  

 

4. A method of objectification is required to help the process of making the basis for one's 

judgement on why a solution is good or not explicit and communicated to others” (Rittel, 1972a, 

p. 394). The dictionary definition of objectification is: ‘to express in a concrete form’ (Soanes and 

Stevenson, 2004). Within the context of this project, objectification means to communicate the 

rationale for a participant’s position in a form that is understood by others. Rittel (1972a) suggested 

that procedures are needed that enable participants to explain their position to each other. If their 

judgement rationale is successfully communicated and understood it has been objectified, and 

regardless of whether there is agreement on participants’ rationale, their position is now understood 
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(Conklin et al., 2007). This is achieved as a consequence of deliberating judgement (Syarief and 

Hibino, 2003) via an extensive process of critical discussion (Ammann and Ammann, 2004). The 

objects of this principle is to:  

a) Help consolidate an individual’s position in other’s memory.  

b) Stimulate doubt in order to subject positions to evaluation.  

c) Identify pertinent issues; by exposing questions to the light of public scrutiny, it will expose 

those with the greatest value and dissent. Identifying dissent is important because non-

dissented questions are already accepted and thus need no further deliberation but dissented 

questions/issues will require further consideration.  

d) Control the delegation of judgment; this empowers stakeholder’s participation in decisions 

that will affect them.  

e) Transparency; greater transparency (explicitness) is presumed to be helpful but only to the 

extent that it is beneficial (Rittel, 1972a). 

 

5. There is no scientific planning. Dealing with wicked problems is always political because of 

the deontic premises (Rittel, 1972a, p. 394). The objective linear approach to problem solving of 

natural science is inadequate in dealing with wicked problems in design such as urban/regional 

planning as design “is concerned with how things ought to be” whereas natural sciences are 

concerned with “how things are” (Simon, 1981, p. 114). Knowledge of what ‘ought to be’ is always 

involved in dealings with wicked problems (Conklin et al., 2007, Ammann and Ammann, 2004). 

Hence, the detached objective attitude associated with scientific planning is neither prominent nor 

adequate in participatory planning. 

 

There are multiple potential solutions to a wicked problem. These are informed by facts, the 

interpretation of facts, the state-of-art in the field, resolution approach trends and value judgements 

of decision-maker(s) (Sanoff, 1988). Accordingly, wicked problems policy and plans are science-

informed not science-based and are always value-based (Stewart et al., 2004). 

 

6. The planner should not view his/her role, primarily as the expert but as that of a mid-wife, 

functioning to bring about problems rather than offering therapies (Rittel, 1972a, p. 395). This 

aligns with the idea of maximised involvement in principle 2. Planners need to ensure that the 

solution represents stakeholder views rather than a design imposed upon them by planners (Sanoff, 

1988). A transparent participatory approach enables this to occur. Syarief and Hibino (2003) 

paraphrase the midwife term as signifying that planners should be problem-helpers not solvers. 
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7. The planner should personify the characteristic of “careful, seasoned respectlessness”. In this, 

“casting doubt is a virtue”  (Rittel, 1972a, p. 395). A planner characteristic and function proposed 

by Rittel (1972a) as a requirement for the 2nd generation systems approach, is the moderate and 

optimistic critique of rationale in discourse. In this, a moderate level of scepticism is perceived as 

virtue. Although the dilemma of rationality is a condition of wicked problems solving, responsible 

planning behaviour is still important. Syarief and Hibino (2003) posit that this suggests a moderate 

position between rational and intuitive action. 

 

8. Moderate optimism as referred to in principle 7, is a further planner characteristic (Rittel, 

1972a, p. 395). Conklin (2007) suggests that this refers to the need for moderate optimism toward 

responsible planning even though one is obliged to be rational in a setting where idealistically this is 

impossible. Syarief and Hibino (2003) further reason that this principle suggests that the planner 

should exemplify casting doubts and also understand these doubts (i.e. reasoned doubts). Hence, 

even though the problem definition and solutions are perceived subjectively through the eyes of 

many beholders, planners should assume a position of moderate optimism toward reaching a good 

problem resolution. 

 

9. The model to apply is referred to as a “conspiracy model of planning” . In this, accomplices 

should be sought who will act in agreement, to accept the inherent uncertainty and share the risk 

of problem solving (Rittel, 1972a, p. 395). In the rational model of the 1st generation systems 

approach, the responsibility for success and failure is assumed by the experts. However, in wicked 

problems, because the consequences of actions cannot be anticipated, each step in its treatment is 

exploratory. Therefore, as uncertainty and risk are high in wicked problems, in the 2nd generation 

systems approach, accomplices should be sought who will conspire or act in agreement to live with 

the uncertainty of anticipating all consequences and share the inherent risk of problem solving 

(Conklin et al., 2007).  

 

10. “The planning process of wicked problems solving must be understood as an argumentative 

process: one of raising questions and issues towards which you can assume different positions, 

with the evidence gathered and arguments built for and against these different positions” (Rittel, 

1972a, p. 395). The process entails the discussion of positions with deliberative judgement, 

identifying and weighing pros and cons. Once a question resolution is decided upon the next 

question that arises within the process is addressed. The function of the 2nd generation systems 

approach is to make this deliberation explicit, to support it, to find ways of making this process 

more powerful and to manage it better (Rittel, 1972a). Dryzek (Dryzek, 2000, p. 173) asserts that 

“discursive democracy may be the most effective political means currently available to solve 
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complex social problems, because it provides a means for coherent integration of the variety of 

different perspectives that are the hallmark of complexity.” Coyne (2005) posed that the object of 

the 2nd generation systems approach is to make explicit the hidden judgement of professionals and 

expose them to scrutiny using argument visualisation. This last principle sets the stage for Rittel’s 

Issue-based Information System (Conklin et al., 2007) and for the application and development of 

more contemporary CSAV tools. 

 

Basadur in (Conklin et al., 2007, p. 11) stated that while Rittel’s 2nd generation systems approach 

does acknowledge the human behavioural aspects of problem solving, it lacks recognition of the 

“ importance of imagination” during the problem definition stage. On the other hand, Conklin in 

(Conklin et al., 2007, p. 25) said “argumentation supports the intellectual integrity required” to 

establish common ground and innovation emerges as a by-product of shared understanding and 

commitment.  

 

Furthermore, Basadur in (Conklin et al., 2007, p. 11) argued that Rittel’s 10 principles failed to 

“ identify the concept of achieving constructive dialogue without argument”. It is agreed that 

dialogue (i.e. listening with suspended judgment) as opposed to discussion (i.e. selling of personal 

ideas) would need to occur at stages throughout the engagement process for participants to develop 

enough trust in the process to share their novel personal views. In fact, unchallenged idea and 

position sharing (i.e. dialogue) did occur in the d-SEQ-RP Consultation, as participants’ 

submissions were in writing. In addition, it is not believed by the writer that the form of argument 

referred to here by Rittel is a contentious speech act but the advancement of explicit rationale for 

and against propositions or proposals.  

2.3.2.3 General Morphological Analysis 

General Morphological Analysis is a comparative approach developed to aid in dealing with 

complex technical, organisational and social planning problems (Ritchey, 2006). Rosenhead (1996) 

expounded upon Zwicky’s (1969) General Morphological Analysis with the criteria in Table 2.6. 

Table 2.6 illustrates the correlation between the General Morphological Analysis criteria and 

Rittel’s principles of the 2nd generation systems approach. What is more, Rosenhead (1996) 

proposed that the most significant area for the application of General Morphological Analysis is 

policy development. Rosenhead (1996, p. 117) stated, “traditional problem-solving techniques offer 

remarkably little assistance in deciding what the problem is” . Hence, the designated purpose of this 

approach is to assist in problem defining and structuring, whereas the second-generation systems 

approach is described primarily as solution oriented. Nevertheless, the contrast in Table 2.6 
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illustrates that General Morphological Analysis supports the principles of the second-generation 

systems approach for dealing with wicked problems. 

 

Table 2.6 – 2nd Generation Systems Approach & General Morphological Analysis 
General Morphological Analysis  2nd Generation Systems Approach 

Use a method that accommodates multiple alternative perspectives. 1 Symmetry of ignorance 
Facilitate negotiating a joint agenda through interaction and iteration. 2 Maximised involvement 
Elicit relevant knowledge and reflect it back in structured form in an iterative 
process of problem construction. Little or nothing should happen in back rooms or 
black boxes. 

3 Transparency of the planning process 
4 Method of objectification 

Express judgments by choosing between discrete alternatives rather than across 
continuous variables. Identify relevant possibilities rather than estimating 
numerical probabilities. Alternative scenarios will substitute for future forecasts. 

5 No scientific planning  

Those who must take or recommend decisions should be participants in or 
executants of the analysis. 

6 Midwife: a problem-helper not a solver 

Planner/Analyst Characteristics 7 Careful, seasoned respectlessness  
Planner/Analyst Characteristics 8 Moderate optimism 

Generate ownership of the problem formulation and its action implications through 
transparency of representation. 

9 Conspiracy model of planning 

Represent problem complexity graphically (rather than algebraically or in tables of 
numerical results) will aid participation. This process is participative and 
interactive.  

10 Planning is an argumentative process 

(Rosenhead, 1996)  (Rittel, 1972a) 
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2.3.2.4 Dealing with Wicked Problems 
Table 2.6 provides a matrix of themes relating to dealings for wicked problems. This correlates the 

principles of the 2nd generation systems approach with more contemporary knowledge and presents 

this information under the categories of what, how, where and why.  

Table 2.7 - Power Tools for Collaborative Engagement 

 
Generation of variety 

(Ideas for actions & 
solutions) 

Reduction of variety 
(Judgement & 

evaluation) 
What Who Where Why 

1 Symmetry of ignorance  Process of dispersing 
ideas & understanding 

Community 
process 

Operating 
Context 

Synthesis 

W
ider spectrum

 of inform
ation gathered 

B
roader participation 

2 Maximised involvement  Open dialogue as 
opposed to discussion 

Community 
process 

Operating 
Context 

Synthesis 

3 Transparency of the planning process (deontic 
premises) 

Encouraged & open 
participation + 
planning rationale 
transparency 

Community & 
Planner 
process 

Operating 
Context 

Participation, 
Integration & 
Synthesis 

4  Method of 
objectification 

Explicate individual’s 
solution judgement 
rationale 

Community 
process 

Behaviour Participation, 
Adversity & 
Integration 

5 No scientific planning Subjective content Community & 
Planner 
approach 

Operating 
Context 

Participation 

6 Midwife: a problem-helper not a solver Transparent 
participatory approach 

Planner role Behaviour Adversity 

7  Careful, seasoned 
respectlessness 
(casing doubt)  

Constructive critique 
of rationale 
(scepticism) 

Planner 
characteristic 

Behaviour Participation, 
Adversity 

8  Moderate optimism Responsible planning 
even though rational 
planning is impossible 

Planner 
characteristic 

Behaviour Participation, 
Adversity 

9 Conspiracy model of 
planning 

 Accept uncertainty & 
risks 

Community 
characteristic 

Operating 
Context 

 
Also 

Behaviour 

Participation 

10 Planning is an argumentative process Process & tool Community & 
Planner 
process 

Behaviour 
 

Also 
Operational 

Context 

Participation, 
Adversity 
Integration & 
Synthesis 

 (Rittel, 1972a)   (VanPatter in 
Conklin et al., 

2007). 

(Alleman, 
2004) 

(Mason 
1981) 

 
Rittel (1972a) asserted that there were two fundamental activities within the 2nd generation systems 

approach for defining problems, which alternate during the process. 1) The generation of variety in 

which ideas for courses of action and solutions are generated (i.e. engagement). 2) The reduction of 

variety using constructed evaluation filters to exert judgement (i.e. analysis). These activities 

facilitate the identification of questions, responses and arguments, and support an argumentative 

process (Syarief and Hibino, 2003). The ten principles have been grouped according to their 

function in relation to these two activities. 

 

Within the conglomeration of ideas generated in such a collaborative engagement process, each 

proposed solution in comparison to others will have pros and cons. Each solution must be 

considered independently and within the larger context and then these second-order judgements 

need to be synthesised into an overall judgment (Rittel, 1972a). This was the fundamental process 

used in the d-SEQ-RP Consultation discourse analysis, which then informed development of the 
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final SEQ Regional Plan. A process of critical dialogue or argumentation facilitates the careful 

consideration of pros and cons, decreasing trust in off-hand judgements and thus producing 

judgements that are more informed. CSAV can assist this activity by providing a systematic record 

of decision rationale, scaffolding decision-making in prescribed increments and providing 

functionality to view fine argument detail within the whole context (synthesis). 

 

VanPatter in (Conklin et al., 2007) grouped the 2nd Generation Approach principles (1, 2, 3, 5 & 9) 

under operating context and the remaining principles (4, 6,7, 8, & 10) under general behaviour 

descriptions. However, it is argued by the writer that principles 9 “Conspiracy model of planning” 

and 10 “Planning is an argumentative process” fit into both categories.  

 

Alleman (2004) outlined four elements of a strategy for coping with wicked problems. 1) 

Participation involves obtaining knowledge and assumptions of stakeholders and restating these in 

objective terms for comparison and acceptance. This also implies the functionality of 

objectification, explicit stakeholder argumentation and the development of shared understanding, all 

of which can be enhanced by CSAV (Conklin, 2006, Kirschner et al., 2003). Alleman’s first 

concept aligns with and supports the 2nd generation systems approach principles (3, 4, 5, 7, 8, 9 & 

10). 2) Adversity refers to a form of critical analysis (i.e. using doubt) of potential solutions 

performed by participants. Yet, participants must withhold judgement until premises have been 

tested. This denotes beginning with a form of dialogue (as opposed to discussion) that ends with 

constructive critique. Bohm (2004) defines dialogue as a way of communicating and listening that 

allows new understandings to emerge. Thus, Bohm’s form of dialogue is a means to create shared 

understanding, whereas his description of discussion defines it as a means to convince recipients of 

an individual’s position. Alleman’s second concept aligns with and supports Rittel’s principles (4, 

6, 7, 8 & 10). 3) Integration involves both analysis, which subdivides the whole into parts, and 4) 

synthesis in which parts are assembled into a whole. In Alleman’s (2004) strategy, the analysis and 

synthesis are to be performed concurrently. This would be difficult to perform in a large discourse 

without the support of an argumentation tool. Alleman’s third concept (integration) aligns with and 

supports Rittel’s principles (3, 4 & 10). Alleman’s fourth concept (synthesis) aligns with and 

supports Rittel’s principles (1, 2, 3 & 10). 

 

Mason (1981) summarised the themes found common in wicked problem solving methods. These 

are that development and planning must be based on a wider spectrum of information gathered from 

a larger number of diverse sources. This aligns with and supports Rittel’s generation of variety and 

Rittel’s principles (1, 3, 4, 5, 6, 7 & 10). In addition, there must be a broader participation of 

stakeholders directly and indirectly with the development of the strategy or plan. Once again, the 
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concept of shared understanding is implied here, which also aligns with and supports Rittel’s 2nd 

and 9th principles. 

2.4 Computer Supported Argument Visualisation 

Within the context of this thesis, the word argument denotes reasoning that is given in support of 

and/or against a position. This implies a form of critical discourse either with one’s self or with 

others. It is also acknowledged that the word argument can be interpreted to carry a negative 

connotation (i.e. argument as a heated exchange) but within this context argument is intended to be 

constructive. Walton (2006, p. 41) defines an argument as being made up of statements called 

premises that give a reason (or reasons) to support a conclusion, which when put forward is a claim. 

In putting forward a claim, the arguer assumes a pro, contra or neutral position (point of view) 

toward the conclusion. 

 

Argumentation is the action of systematic reasoning for and/or against a position (Walton, 2006). 

Van Eemeren and Grootendorst (1996, p. 9) state that “argumentation is a speech act complex 

aimed at resolving a difference of opinion”. Accordingly, argumentation is not only limited to a 

methodical process of logical reasoning but may also include personal feelings, opinions and 

preferences that cannot be expressed logically (Kebler, 2004). Kanselaar, Erkens, Andriessen, 

Prangsma, Veerman and Jaspers (2003, p. 51) claim that collaborative argumentation, which can 

consist of testing understanding and ideas against each other provides “a mechanism for enriching, 

interweaving and expanding understanding of particular phenomena”. These factors are of 

particular relevance to wicked problems such as public consultation because communications in this 

context do consist of subjective discourse and an objective is to expand understanding of the 

problem and resolution (phenomena). Metcalf and Lynch (2002) reason that argument(ation) is not 

a decision-making technique suitable to all problem situations but it is for those that pass as wicked. 

 

The field of computer supported argumentation visualisation consists of a range of multimedia tools 

where computer software is used to analyse and graphically represent discourse and deliberation in 

diagrammatic form using nodes and link lines. This medium can help establish common ground 

within diversity, understand positions, surface assumptions and collectively construct consensus 

(Kirshchner et al., 2003). Macintosh (2006) argues that CSAV has the potential to provide a more 

comprehensible representation of an evolving consultation and a more appealing cue for citizen 

involvement. Computer supported argument visualisation has been found particularly applicable to 

support the analysis of complex data and thus for dealing with the problem type represented in this 

project (i.e. consultative design activities in regional, urban and town planning) (Conklin et al., 

2007, Kirschner et al., 2003, Swedish Morphological Society, 2005, Rittel and Webber, 1984). 
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2.4.1 Explicit, Implicit & Tacit Knowledge 
Three fundamental types of knowledge are prominent in the literature. Explicit knowledge is 

knowledge that can be articulated (i.e. spoken or written) and thus codified (Davenport and Prusak, 

2000). Implicit knowledge is knowledge that has not yet been articulated but with effort can be 

(Reber, 1967). Polanyi (1967) defines tacit knowledge as knowledge that cannot be articulated (see 

figure 8.2). Nonaka and Takeuchi (1995) extend the boundaries of Polanyi’s conceptualisation of 

tacit knowledge to argue that tacit knowledge can be articulated into explicit concepts, via a process 

labelled externalisation, and in the form of metaphors, analogies, concepts, hypotheses or models. 

However, Li and Gao (2003) acknowledge the argument that Nonaka and Takeuchi’s 

conceptualisation of the tacit knowledge also includes implicit knowledge, and therefore differs 

from Polanyi’s tacit knowledge construct. Figure 2.7 represents the categories of ‘Explicit, Implicit 

& Tacit Knowledge’ and the degree to which each can be codified.  

 

 

 

Tacit knowledge is based on Polanyi’s (1967, p. 4) proposition that "we can know more than we can 

tell." Polanyi (1974) reasoned that tacit knowledge is a personal aspect of knowledge that is formed 

by our worldview in relation to elements such as our tradition, society, personal interests, 

experiences and commitments. Such elements form an unarticulated background through which we 

understand our experiences and distinguish the particulars to which we attend (Stenmark, 2002, 

Tsoukas, 1996). Tacit knowledge thus typifies the subjectiveness, richness and value within 

developed skills and expertise (i.e. know how). Nonaka and Takeuchi (1995, p. 8) state that “tacit 

knowledge contains an important cognitive dimension. It consists of schemata, mental models, 

beliefs, and perceptions so ingrained that we take them for granted”. In addition, judgment based 
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on experience, trial and error, tip sharing, advice and practice plays an important role in tacit 

knowledge (Mulder and Whiteley, 2007). 

 

There is little debate within the literature that tacit knowledge is a valuable organisational asset and 

key strategic resource (Nonaka and Konno, 1998, Nonaka and Takeuchi, 1995). Tacit knowledge is 

activated in problem solving, particularly for creative and novel situations and is important in 

decision-making cognition (Bhardwaj and Monin, 2006). Thus, it is prominent and decisive in 

public policy decision-making (Karacapilidis et al., 2005).  

 

In Nonaka and Takeuchi’s (1995) conceptualisation, tacit knowledge is difficult, but not impossible 

to exploit through conventional means (i.e. codification). It is often learned via doing, collaboration 

and sharing (Foos et al., 2006). Papailiou, Apostolou and Mentzas (2007) states that social 

networking constitutes the backbone of tacit knowledge sharing.  

2.4.2 Constructivist Learning 
In the context of this research, consultation analysts and participants process textual discourse in 

order to determine with certainty (learn) the meaning of a communication, acquire knowledge and 

correlate this with relevant concepts in the regional plan. Hence, a brief discussion of the 

psychology of learning and concept visualisation in the context of discourse analysis and 

representation is relevant.  

 

Constructivist learning theory denotes that by integrating new knowledge into existing structures it 

receives meaning and is better remembered (Piaget, 1977). Hence, the process of making new 

knowledge explicit and mapping the relationships between concepts stimulates the learning process 

(Plotnick, 2001). Accordingly, based on the constructivist model of learning, concept mapping has 

been identified as an effective learning tool (Marshall et al., 2003). 

 

Chun and Plass (1997, p. 63) purport that “when a text is read, a reader creates mental models 

based on propositional representations” (i.e. smallest unit of meaningful knowledge) of the 

semantics of a text “using prior knowledge and experiences in the form of existing cognitive 

schemata (i.e. descriptions of typical objects and scenarios)”. Subsequently, the mental models can 

be used to “derive new information regarding the subject matter” (Chun and Plass, 1997, p. 63). 

Text comprehension is therefore an indirect transformation of the symbolic representation of 

information, which is then integrated into the mental model as an analogue representation. Whereas 

graphics comprise of inherent structural properties, that are similar to mental models. Graphics, 

“provide the possibility for a relatively direct construction of the mental model” (Schnotz, 1993, p. 
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63). Schnotz and Bannert (2003) contend that, learning from text, and learning from images is 

qualitatively different. The particular areas in which these differences can aid text comprehension 

are: “supporting the process of selecting information, organising the presented information into a 

coherent structure, and integrating these new ideas in the existing mental model” (Chun and Plass, 

1997, 64). Parallels with these functions and concept mapping can be easily observed. 

 

Schnotz (2002) and Schnotz and Bannert (2003) contend that text comprehension will be improved 

by combining the two types of representation in a form that is compatible to a task, symbolic (i.e. 

analysis of text) and analogue (i.e. visual processing of graphics). Senge (1990), Marquard (1996) 

and Wing (1993) agree that the effective use of IT, in its disparate forms, is fundamental to problem 

solving, decision making and effective action. Accordingly, the application of multimedia aids such 

as CSAV is a worthwhile proposition.  

2.4.3 Shared Understanding 
Wicked problems in regional planning are beset with forces of fragmentation and social complexity. 

Fragmentation can occur within both stakeholder interests and the tactics used to pursue those 

interests (Salwasser, 2002). In this environment, a means to create clarity and commitment among 

diverse stakeholders is required. In addition, Gray (1989, p. 253) asserts, “in order to reach 

agreement on the acceptability of technical input, the parties will need to agree on the underlying 

value premise”. The only way to attend to these requirements is through the facilitation of shared 

understanding and commitment (Conklin, 2006). Conversely, without shared understanding, it is 

unlikely that workable acceptance for a resolution will be reached and, in fact, whether an agreeable 

resolution will be found at all. Shared understanding does not mean that there is total agreement 

(consensus). It means that: 

�x “Stakeholders know of each others’ concerns and goals; 

�x There is a modicum of trust and caring among stakeholders; 

�x A shared meaning about critical terms and concepts has been forged; 

�x Stakeholders have interacted enough that a collective sense of ‘we-ness’ has begun to 

emerge (i.e. where we came from, what we are trying to do, what we have accomplished so 

far); 

�x There is agreement about what is not agreed on and what is not known yet” (Conklin, 2006, 

p. 42). 

 

The process of argumentation for wicked problem solving entails the discussion of positions with 

deliberative judgement, and identifying and weighing pros and cons (Rittel, 1972a). Without some 

minimal shared codes and common referential, effective deliberation or consultation will not occur 
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(Vedel, 2006). A shared understanding of a common goal (shared vision), the wicked problem 

dynamics and diversity of views among stakeholders is critical for developing acceptance of a 

problem’s conceptualisation, and thus a resolution option to adopt. Without a foundational 

understanding of a phenomenon, perception of the problem will not be shared and thus resolution 

options will not be collectively understood, leaving little room for acceptance of a resolution. 

 

The consultative discourse in the d-SEQ-RP Consultation can be viewed as collaborative 

knowledge construction, which may serve as a pre-argumentative period and major contributor to 

shared understanding development (Deshpande et al., 2006). The use of argument mapping in 

dealing with wicked problems serves as a mechanism for organising discourse and information 

holistically and to track the development of dialogue leading to resolution decisions. Conklin (2006) 

argued that shared understanding is nurtured, as the group sees its collective thinking rendered in 

IBIS maps (Conklin, 2006). In such a process, duplication is reduced, risks and benefits are shared, 

higher collective intelligence is the result and it enables the shared ownership of a resolution. 

2.4.4 Sensemaking 
The concept of sensemaking is also pertinent to an investigation of e-Consultative regional planning 

because in this ‘wicked’ environment, participants and decision-makers must make sense of the 

puzzling mixture of diverse discourse, facts, norms and feelings (Sheffield, 2007). Along similar 

lines, Choo (2006) describes sensemaking as the management of ambiguity. At its simplest form, 

sensemaking literally means, ‘the making of sense’ which occurs through the sharing of individual 

interpretations with different representations of a situation (Weick, 1995). In particular, Weick 

(1995) proposes the challenge of environmental uncertainty, novelty and discrepancy in problem 

formulation (as in wicked problems) are typical occasions that trigger sensemaking. Further 

elaborating upon this description, Weick (1995, p. 6) defines sensemaking as being about: 

“such things as placement of items into frameworks, comprehending, redressing surprise, 

constructing meaning, interacting in pursuit of mutual understanding, and patterning.”  
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Figure 2.8 illustrates Weick’s (1995) properties of the sensemaking process graphically. Weick, 

(1995, p. 17) defines the process of sensemaking as comprising of seven properties.  

1. “Grounded in identity construction” – An individual’s sensemaking of their environment 

has implications for how they view themselves.  

2. “Retrospective” – Sensemaking is influenced by what people notice from prior events and 

the detail they recall (e.g. sense discovering). Gioia and Mehra (1996) also suggest attention 

to prospective sensemaking and thus projecting sensemaking into the future (e.g. sense 

giving).  

3. “Enactive of sensible environments” – Individuals’ actions influence their environment and 

are in turn influenced by it. Outcomes are thus difficult to predict because we interact with 

our environment.  

4. “Social” – Weick (2001) argues that sensemaking is constantly negotiated and thus 

intersubjective. Moreover, Popper (1972) reasons that some notions become commonly 

accepted, generically subjective and/or culturally accepted (i.e. extrasubjective.  
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5. “Ongoing” – Sense is constantly being make and remade of our life activities (Seligman, 

2006). Therefore, sensemaking is a fluid process.  

6. “Focused on and by extracted cues” – We extract and attend to certain elements from our 

environment that become the ingredients of our sensemaking process (O'Connell, 1998). Extracted 

cues represent the difference between what is noticed and what is understood (Seligman, 

2006). An individual’s personal makeup and environmental influences will determine what 

cues are focused upon (Nijhofand and Jeurissen, 2006).  

7. “Driven by plausibility rather than accuracy” Sensemaking is often based on credible and 

socially accepted understanding of phenomena rather than careful analysis and objective 

science (Buckingham Shum, 2006b).  

 

Relating this theory with the prior discussion on argument visualisation, Ring and Rands (1989, p. 

342) define sensemaking as, "a process in which individuals develop cognitive maps of their 

environment". Weick, Sutcliffe and Obstfeld (2005) posit that sensemaking is about labelling and 

categorising the streaming of experience to create stability and understanding. In this instance, 

labelling ignores differences between actors and offers common cognitive representations to 

generate common ground and promote recurring behaviours. Hence, dealing with wicked problems 

is a rich source of sensemaking activity. Furthermore, the components of labelling, categorising, 

patterning and the creation of shared understanding have a significant correlation with argument 

visualisation. 

 

Buckingham-Shum (2006b) argues that sensemaking tries to reconcile conflicting interpretations, 

emerging issues and socio-political arguments in a shifting terrain of multiple sensemaking efforts. 

Such emergent complexity in wicked problems motivates the need for models and tools to augment 

sensemaking discourse. In particular, Buckingham-Shum (2006b) noted that these should be 

assessable and empowering to stakeholders, able to support the expression, exploration and 

argumentation of users, fluid enough for practical use, and structured enough to support analysis 

and long-term memory. Weick (1995) also proposed that systems could aid in the process of 

constructing moderately consensual definitions to accommodate the sensemaking process. A tool 

for argument visualisation and collective sensemaking has been the focus of the development of 

Compendium software (Buckingham Shum et al., 2006). The overlay of Weick’s sensemaking 

theory with wicked problems’ characteristics and CSAV formulations, highlights their relatedness 

and the relevance of sensemaking to this project. 
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2.4.5 Decision Support 
Simon (1981, p. 295) defined an optimising decision as one of choosing the best available 

alternative according to some well-defined criteria. Whereas a decision that is based on the choice 

of “an alternative that meets or exceeds specified criteria, but that is not guaranteed to be either 

unique or in any sense the best, is said to satisfice”. As stated earlier, because no one right or wrong 

solution is available for a wicked problem the satisficing approach is typically applied. 

 

In the traditional approach to problem solving, reductionism is performed by a top-down recursive, 

decomposition of the problem into independent subcomponents. This approach goes some way to 

relieving the limitations in formulating and solving complex problems (Simon, 1955). A 

reductionist approach is generally amenable to addressing tame problems, but is not adequate in the 

treatment of problems with interdependent subcomponents and contradictory and/or competing 

goals such as are found in wicked problems. Consequently, a more holistic approach to wicked 

problem resolving is recommended, which incorporate tenets of systems thinking. Aristotle (2002) 

summarised holism as "the whole is more than the sum of its parts". Systems’ thinking proposes 

that system behaviour cannot be deduced from its components in isolation (von Bertalanffy, 1968). 

Concept mapping provides a means to view both a synthesised version of a whole discourse and 

fine detail or granulation. 

 

Computer supported argument visualisation has been used to enable enhanced information 

extraction, analyst’s cognition and transparency in decision-making (Mackenzie et al., 2005, 

Maguitman et al., 2004, Marshall and Madhusudan, 2004, Miller and Riechert, 1994). Englebart 

(1963, p. 35) concluded that the conceptual representation and structuring of content into a 

cognisant form that aligns with our mental models “will significantly improve” an individual’s 

capability to “comprehend and to find solutions within a complex-problem solving situation”. 

Computer supported argument mapping analysis provides the following advantages over 

conventional content analysis:  

1. “it provides a fast and convenient means of finding meaningful themes in large amounts of 

text,  

2. these themes emerge from the data rather than imposed by the researcher, and  

3. the techniques reveal the relative importance and interrelationships among themes” (Miller 

and Riechert, 1994, p. 2). 

2.4.6 Cognitive Support 
The literature reports that argument visualisation scaffolds the process of argumentation and 

decision-making providing cognitive process transparency (Macintosh, 2006, Buckingham Shum, 
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2006a). Mackenzie, Pidd, Rooksby, Sommerville, Warren and Westcolme (2005) claim that without 

such support in the wicked problem resolution processes, it may be impossible for individuals to 

grasp the full complexity of the situation. 

 

This functionality correlates with Engelbart’s 40-year mission to develop software tools to augment 

the human intellect (Buckingham Shum, 2006b). Engelbart (1962) explained that the goals of his 

research was to augment the human intellect through computer supported intelligence amplification. 

This does not denote an increase of an individual’s natural intelligence but alludes to aided 

cognition, where the entity produced exhibits greater intelligence than unaided cognition. Such 

support functions as a synthetic extension of our natural cognitive capabilities (e.g. abstraction, 

symbolism & concept structuring) and supports natural human cognition weaknesses (e.g. 

deficiencies in memory & high volume processing). Intelligence amplification (IA) does not replace 

cognition, which is the objective of artificial intelligence (AI). Many of the tools and techniques 

that Engelbert and his team invented (e.g. mouse, multiple windows, hypertext linking, text with 

graphics) now form the basis of personal computing. Furthermore, Engelbart proposed an 

argumentation support system of node-link diagrams for representing and manipulating 

argumentation structure (van Gelder, 2005). 

2.4.7 Issue Based Information System 
Along with the conceptualisation of a category of problems termed wicked, Rittel developed a type 

of information system, named the Issue Based Information System (IBIS). This was designed to 

“explicitly capture, structure and represent” planning policy deliberations and provide information 

pertinent to such discourse (Rith and Dubberly, 2007, p. 76). The IBIS consisted of elements made 

up of “topics, issues, questions of fact, positions, arguments, and model problems” (Kunz and 

Rittel, 1970, p. 1). As Rittel was an urban planner and designed IBIS to support this type of work, 

the system concept and the IBIS ontology have direct relevance to the d-SEQ-RP Consultation. 

Direct descendants from IBIS are, in chronological order, QuestMap, then gIBIS and most recently, 

Compendium, which is one of the software used in this project (Buckingham Shum, 2006c). 

2.4.8 IBIS Ontology & Grammar 
There are several argumentation schemes that can be mapped diagrammatically and modelled 

formally for computational analysis (e.g. Toulmin (1984), Wigmore's (1931)), but their focus is 

often on mapping legal, philosophical and scientific arguments which are typically more rigidly 

structured than public consultations. Untrained users would find these more formally structured 

approaches more difficult to use (Buckingham Shum and Selvin, 2000). “IBIS’s notational 

informality in relation to other argumentation schemes is precisely its value in realistic, real-time 
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consultations: while providing a degree of structure that (used well) can help clarify what is going 

on in a discussion, it places fewer constraints on those who are doing the mapping, and on those 

reading the maps” (Buckingham Shum, 2006, pers. comm. 18 Sept. 2006). Yet, the IBIS ontology 

was an evolving standard and was not strictly defined by its inventors (Conklin, 1996). 

 

Tweed (1998) states that the two most popular approaches in the field of argumentation are the IBIS 

ontology and Toulmin-based logic. The IBIS grammar was purposefully designed to support urban 

planning deliberations. The IBIS ontology consists of three fundamentals: issue (Compendium’s 

question icon), position (Compendium’s answer/idea icon), argument (Compendium’s argument, 

pro & con icons). These are generally well accepted and understood in society and do not require a 

high level of expertise, nor is it detrimental to the flow of subjective (i.e. situated interpretation) and 

innovative, design deliberations. Compendium extends the use of IBIS from modelling a discussion, 

to more systematic modelling of a problem (Buckingham Shum et al., 2006). (For further detail on 

Compendium notation, see Table 7.1) 

 

 

 

Figure 2.9 represents the IBIS ontology and corresponding Compendium icons. In the IBIS 

ontology, issues are depicted as the genesis of a discussion via a posed question or the aim to be 

achieved. Issues are raised and disputed because different proponent positions are assumed. 

Arguments are given for and/or against positions until they are settled by either convincing logic or 

through a formal decision procedure (Kunz and Rittel, 1970). Issues can also generalise or 

specialise, replace, question or suggest other issues. Issues can question and suggest positions and 

arguments. Positions can respond to issues. Arguments can support or object to positions. 

 

“Through this counterplay or questioning and arguing process, participants form and exert their 

judgments incessantly developing more structured pictures of the problem and its solutions” 

(Kunz and Rittel, 1970, p. 2).  
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2.4.9 Toulmin Argument Diagram 
Toumin’s work influenced informal logic, emphasising fallacy theory (van Eemeren, 2003). 

Johnson and Blair (1987) explained that informal logic is a branch of logic designated to develop 

nonformal standards, criteria, procedures for the analysis, interpretation, evaluation, criticism and 

construction of argumentation in everyday discourse. In argumentation, a fallacy is a pattern of poor 

reasoning that appears to be a pattern of good reasoning (Hansen, 2002). Toulmin’s argument 

scheme denotes a six-part complex, comprising of Data, Warrant, Backing, Qualifier, Rebuttal and 

Claim. Toulmin, Rieke and Janik (1984) proposed that argument soundness is primarily determined 

by the degree to which the warrant connecting the data cited in an argumentation with the defended 

claim is validated by a backing. 

 

Toulmin's argumentation emphasises standards and values in practical reasoning rather than the 

more formal and abstract criteria relied upon in mathematical or formal logic (Stanford University., 

2007). However, Toulmin argumentation relies of data-based, hard facts whereas IBIS allows 

participant opinions. Hence, the level of argumentation formality is higher in Toulmin than in IBIS 

argumentation. Gottsegen (1998) suggests that IBIS was designed to depict an overview of a 

discourse rather than argument validation and thus should not be compared with the Toulmin 

scheme. 
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Figure 2.10 represents the Toulmin argument diagram and gives an example of its application in 

presenting argumentation for the claim that ‘CSAV can add value to participatory democracy’.  

2.4.10 Compendium 
Compendium, the primary CSAV software used in this project, is a derivative of the Issue Based 

Information System developed for urban planning. Compendium’s argument ontology and notation 

is based on IBIS ontology and grammar. It represents content in node link diagrams. Node-link 

hierarchical diagrammatic structures are relatively easy to read (Shengdong, McGuffin & Chignell, 

2005) and are possibly the most common form of hierarchical representation (Lui & Gavriel, 2007). 

Compendium provides for the dynamic adjustment for top-down or left-right tree structured maps. 

Accordingly, left-right structured maps align with the typical left to right reading of text in Western 

societies. A limitation with node link diagrams is that they do not use space efficiently. This raises 
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an issue in relation to their utility in consultative democracy, which can produce large datasets. 

Thus, an innovative application of the software and map design is required. 

2.4.11 SODA 
A well-documented method for working on complex or messy problems is Strategic Options 

Development and Analysis (SODA) (Eden and Ackermann, 2004). SODA uses interviews and 

cognitive mapping to represent individual’s views on an issue (Eden, 1992). This method, authored 

by Colin Eden, led to the development of software called COPE, which is now commercially 

available as Banxia ‘Decision Explorer’ (Banxia Software Ltd., 2002). However, SODA does not 

offer a formal node notation whereas the IBIS ontology, as represented in Compendium software, 

does provide node notation (see Compendium notation detail in Table 7.1). The IBIS notation acts 

as a common language, which is required for collaboration in a wicked problem scenario. This 

enables the establishment of a shared argument or deliberative model and dialogue (Kirshchner et 

al., 2003).  

2.5 Argument Mapping Techniques 

There are several mapping techniques applicable to the case environment of this project. A brief 

discussion of these follows. More detailed discussions are presented in Chapter 7 in relation to map 

design, and in the findings and discussion in Chapter 8. 

2.5.1 Concept Map 
Building upon David Ausubel’s (1963) proposition that the most important thing that influences the 

learning of new concepts is what the learner already knows, in 1972, Joseph Novak and his team 

developed what is now known as the concept map (Novak and Canas, 2006a). Concept maps are 

two dimensional graphical representations of a set of concepts and their interrelationships (Jonassen 

et al., 1993). Concept maps are constructed and represented by lexicalised nodes (points or vertices) 

with interrelationships represented as connecting lines or arcs that are typically labelled with 

encoded propositions in the form of simplified sentences (Maguitman et al., 2004). 

 

Concept mapping has been widely used as a vehicle for human knowledge elicitation, 

representation and sharing (Canas et al., 1998, Hoffman et al., 2001). It was designed to enhance 

cognition and learning via helping users to visually review, develop and capture knowledge 

(Marshall et al., 2003, Novak and Gowin, 1984). A text-based approach often fails to delineate the 

interrelationship between concepts (Marshall and Madhusudan, 2004). Graphical representation of 

information is sometimes more appropriate because it is not limited by linearity and, thus, is 

convenient for representing intricacies (Bruillard and Baron, 2000).  
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Concept maps represent information in a visual format, which enables a viewer to gain an overview 

of the domain of knowledge. The type of knowledge represented in concept maps is structural 

knowledge (Plotnick, 2001). Jonassen & Grabowski (1993, p. 433) state that “structural knowledge 

provides the conceptual basis for why and describes how prior knowledge is interconnected”. 

Relationships within a concept map that cross over from one topical segment or domain to another 

can be made explicit and represented visually via the use of cross-links. Furthermore, Novak and 

Canas (2006b) suggest that identifying new cross-links can lead to creative insights. These can 

represent the non-linear relationships typical in wicked problems (Novak and Canas, 2006b). Figure 

2.11 is a concept map about concept mapping. 

 

2.5.2 Argument Map 
Argument visualisation (also argument mapping) is a subset of concept mapping. Argument maps 

use the link-node form from concept maps to represent relationships between argument elements. 

Argument maps visually represent reasoning in which inferential or evidential relationships among 

claims and/or propositions are made completely explicit using graphical or other non-verbal 

techniques (van Gelder in Kirschner et al., 2003). Benefit is derived from argument visualisation 

because the human mind is “much better at visualising complexity than cognising it” (van Gelder 

in Kirschner et al., 2003, p. 103). Furthermore, argument mapping has proven utility for 

simplifying complex argumentation, providing a summary of justifications for positions, aiding in 

collaborative problem-solving, structuring large discourses to reveal patterns, and improving 
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assimilation of discourse in wicked problems, but its application within a political context is 

relatively new (Renton and Macintosh, 2007).  

 

Argumentation is not only limited to a normative method of logical reasoning but also provides a 

flexible platform for the expression of personal feelings, opinions and preferences (Tweed 1998). A 

normative model of argumentation means a model that represents rules for correct and incorrect 

moves within the model (Walton, 2006). The Toulmin argument diagram (Figure 2.10) is an 

example of a normative model. Toulmin was not concerned with the large scale argumentation 

structures (Reed and Rowe, 2005). Hence, the application of such a normative model in a large 

social setting presents some challenges. 

 

Wigmore's (1931) method for diagramming legal reasoning is another formative argument model. 

This also uses the node-link form with a hierarchical structure but in which divergent statements 

(i.e. where one statement can be used to support two or more other statements) are not allowed 

(Rowe and Reed, 2006). Wigmore diagrams are intricate and complex, consisting of domain 

specific terminology and logic (e.g. affirmatory & negatory evidence & forces) (See Figure 2.12). 

Therefore, applying this model in a democratic setting presents a challenge for the public to 

assimilate. 

 

 

The standard treatment of argument mapping allows the construction of argumentation of arbitrary 

complexity and depth (Reed and Rowe, 2005). Accordingly, an argument map may comprise of 
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arbitrary levels of granulation and varying levels of formality depending on the argumentation 

model adhered to and the specific requirements of its application. 

 

Figure 2.13 is an argument map representing argumentation about the dependency of petrol 

automobiles in SEQ. This map has represented some arguments for and against the root argument at 

the top of the map using the IBIS ontology, Compendium notation and a top-down hierarchical 

structure. 

 

2.5.3 Dialogue Map 
Dialogue mapping, created by Dr. Jeff Conklin, is a facilitation technique in which a facilitator 

captures a group's discussion using the IBIS ontology (Kirschner et al., 2003). Typically, this is used 

in real-time meetings. The IBIS display provides rhetorical notation (i.e. Questions, Ideas, Pros, & 

Cons) for capturing comments. The shared display of the mapping in progress on either a computer 

screen or a non-computerised canvas provides a single focus for a group’s attention (Conklin, 2006). 

This enables a group to build shared understanding and to construct a collectively owned model of 

their problem. Renton and Macintosh (2007) contend that an intended purpose of dialogue mapping 
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in political deliberations is to eliminate superfluous speech so that the dynamics of the meeting are 

better appreciated. 

 

Dialogue mapping does not have a prescribed process, sequence of activities or a starting or ending 

point (Conklin, 2006). The dialogue map design uses the node-link form in a left-right structure 

building out from a root question. Figure 2.14 below is an example of a dialogue map. 

 

 

2.5.4 Debate Map 
A debate map generally consists of the node-link form and applies the fundamentals of 

argumentation but represents a higher level of abstraction than an argument map. Yoshimi (2004) 

explains that when two or more people exchange arguments, a debate is underway. Hence, debates 

are pervasive. The difference between an argument and a debate structure is argument maps present 

the argumentation within an argument (e.g. premise(s) & conclusion(s)) whereas debate maps 

represent the whole of a debated area. A node of a debate map could therefore represent a complete 

argument map. In essence, a debate map is a map of the argument threads within a whole debate. 

Accordingly, the debate itself is the object of focus for a debate map (Yoshimi, 2004). These 

overviews of debate argumentation reduce redundant argumentation and summarise claims (Horn, 

2003). In order to make sense of a diverse range of arguments and perspectives within a wicked 

problem and then represent them intelligently, high-level structures are required.  

 

Yoshimi (2004, p. 5) defines the term ‘surface structure’ in debate mapping to denote the back and 

forth exchange of discourse between interlocutors who argue “in general without time to carefully 

consider the conceptual structure of their exchange”. Yoshimi (2004, p. 6) defines ‘deep structure’ 

in debate mapping as denoting when “arguments are added to a debate map only after careful 
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analysis reveals that they are uniquely and genuinely relevant to their targets”. The meaning of 

these terms is distinct from Chomsky’s (1957) definition of ‘surface structure’ and ‘deep structure’, 

as used in the field of linguistics for sentence syntax.  

 

Figure 2.15 is an example of a debate map representing 32 expert commentaries on Iraq invasion 

issues. The example has used a star cluster structure (i.e. theme clustered argumentation radiating 

from a central topic) using green links to represent pro arguments and red links for con arguments. 
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2.5.5 Thematic Map 
Thematic maps, also referred to as colour-coded maps, are used to represent the distribution of one 

or more specific data variables using hues and intensity to distinguish and accentuate data patterns 

(Slocum et al., 2005a). Thematic maps may use either qualitative or quantitative forms of data and 

are applicable to diverse domains. Traditionally, these have been used in geographic cartography 

(Robinson, 1982), which also has relevance in urban planning. For example, figure 2.16 represents 

the dispersion of people in Queensland who travel to work using only one method (i.e. drive a car). 

Increased density of the variable is represented by brighter hues and increased colour intensity. 

 

 

 

The principle of using colour coding to distinguish themes or chunks of information is a principle 

applied in information visualisation (Stone, 2003). Ibekwe-San Jaun (2005) proposed the use of 

thematic mapping in information driven tasks and content representation. Figure 2.17 is an example 

of the use of colour coding to represent visually themed consistency and transition within a text. In 

addition, Gordon, Macintosh and Renton (2007) found thematic mapping relevant in the mapping of 

political consultation discourse. The use of thematic schema in argument visualisation and 

consultative democracy can function to identify, collate and accentuate areas of significance within 

discourse (Gordon et al., 2007).  
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2.5.6 Treemap 
Treemaps and their derivatives are capable of displaying large amounts of information within a 

limited display space and therefore can be applied to visualise large hierarchies (Nguyen and 

Huang, 2005, Shneiderman and Wattenberg, 2001), whereas hierarchical node-link tree diagrams 

are not as space efficient, which is illustrated in Figure 2.18.  

 

Treemaps partition data into rectangular regions depicting the relative size of nodes and their 

children but the underlying structure of a hierarchy is not displayed as visually explicit as in a node-

link diagram (Irani et al., 2006). However, when space efficiency is a requirement, the functionality 

of treemaps is very useful. Treemap techniques have made a significant contribution to the field of 

information visualisation (Nguyen and Huang, 2005). The principles of treemapping, therefore, 

have relevance to discourse visualisation in participatory democracy. 
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2.6 Inscriptions 

The French philosopher and 1977 Nobel Prize winner Bruno Latour reasons that the building of 

scientific knowledge occurs through cycles of accumulation (Latour, 1987). In his opinion, 

scientific advances have not come about through grand advances in human cognitive capacity nor 

through “a more rational mind or more constraining scientific method” but because scientists have 

built layer upon layer of scientific knowledge into a more complete understanding of their specific 

field(s) of study (Latour, 1986, p. 1). This process represents a mosaic of small potentially 

mundane, modest and pervasive pieces that often escape recognition, but which together build 

something extraordinary.  

 

Specifically, Latour (1986) takes into account the use of writings and images (which he also terms 

inscriptions), which make antagonistic situations (i.e. overcoming argumentation) more favourable. 

The creation of antagonistic situations or, in other words, convincing argumentation, is sought in 

democratic discourse (Latour and Porter, 2004). Latour’s (1986) proposition aligns closely with the 

argumentative process cited in Rittel’s (1972a) 2nd generation systems approach for dealing with 

wicked problems. It specifically aligns with Rittel’s (1972a) principles of 1) method of 

objectification, which refers to enabling stakeholders in policy making to explain their position and 

if their argument is successfully communicated and understood they have been objectified and 2) 

planning is an argumentative process. In order to benefit from inscriptions, nine traits should be 

present and not isolated from each other (Latour, 1986). 

1. Mobile: They should be able to be gathered in one place and deliverable to a dispersed 

audience. This enables phenomena to be closely analysed in different domains. For 
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example, maps, diagrams, petri dishes and photographic plates meets the criterion of this 

trait (Latour, 1986, p. 18). 

2. Immutable: This refers to an ability to endure mobility without being changed or corrupted 

(Latour, 1986, p. 18). 

3. Flat: In a flat diagram, graph, map or census nothing is hidden from view or convoluted. 

This enables communicators using these tools to “master” a question or “dominate” a 

subject (Latour, 1986, p. 19). 

4. Modifiable scales: The scale of an inscription should be modifiable without distorting the 

internal proportions or represented logic (Latour, 1986, p. 19). Computer supported 

visualisations such as argument maps provide this capacity and enhance scale modifiability. 

5. Reproducible: They need to have the ability to be shared, deconstructed, reproduced and 

dispersed at little cost (Latour, 1986, p. 19). Each of these features is evident in e-

Consultation and CSAV. Digitally stored and mapped e-Consultation discourse is an 

explicit account of the event, which lends itself to all four ‘reproducible’ criterions.  

6. Recombinable: Since these inscriptions are mobile, flat, reproducible, and variable they are 

able to be presented in conjunction and then recombined. This enables comparative analysis 

which will enhance decision-making and knowledge building (Latour, 1986, p. 19). 

Similarly, argument maps function to explicate argument rationale and offer scaffolding, 

which supports human cognition and decision making. 

7. Superimposable: “One aspect of these recombinations is that it is possible to superimpose 

several images of totally different origins and scales” (Latour, 1986, p. 19). For example, 

superimposing geological maps with economic statistics is a common occurrence in urban 

planning in relation to road design.  

8. Able to be made part of a written text: Inscription in the form of, for example, maps can 

become part of a written text and be used to record phenomena from the real world (Latour, 

1986, p. 19). A range of maps was incorporated into the SEQ Regional Plan to aid in the 

communication of pertinent information. 

9. Able to be merged with geometry: “The two-dimensional character of inscriptions allows 

them to merge with geometry”. This is also termed “the second-degree of inscriptions”. 

(Latour, 1986, p. 20). This enables complex 3-dimentional phenomena to be analysed using 

simplified representations such as maps, diagrams, numbers and tables.  

 

Latour, Mauguin and Teil (1992) purports that a good map or graph is worth a thousand words. 

Visualisations, such as maps in cartography created by early explorers, created the data that later 

explorers followed and analysed, building new explicit knowledge, which was then reproduced in 

new visualisations (i.e. maps). Where maps have been used to record the voyages and actions of 
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explorers or scientists, they function to explicate large amounts of knowledge within a confined 

space, as do the various forms of argument visualisation maps presented in this research. These 

exploration records (i.e. maps) create a blueprint of the status of knowledge at a point in time and 

upon which future knowledge is added to construct further knowledge. Latour (1987) refers to this 

process as cycles of accumulation. CSAV functions to enhance cognition by assisting users to 

visually review, develop and capture knowledge (Marshall et al., 2003). Latour’s (1987) description 

here also resembles social constructivism, a component of the research methodology in this project. 

Social constructivism denotes the process from which new meaning is co-constructed by the 

individual and the collective (Brown, 2006).  

 

In socio-technical phenomena such as e-Consultation, the relationships between individuals, groups 

and technical artefacts can become so complex that the only way the human mind can comprehend 

and analyse them is through the scaffolding afforded by visual representations (Latour and Porter, 

2004). Latour (1986, p. 26) states that “even the very notion of scale is impossible to understand 

without an inscription or a map in mind. The ‘great man’ is a little man looking at a good map”. 

Similarly, Conklin (2006) alludes to CSAV being an intelligence scaffolding tool that is useful in 

the analysis process for wicked problems. 

 

Latour (1986) extends his discussions on to the unique relationship between science and 

bureaucratic technologies like paperwork and record-keeping. Latour (1986, p. 29) proposes that 

bureaucracy gains power via the capture of empirical knowledge in written records. Those 

individuals, although seemingly insignificant, that effectively muster and mobilise these records 

become the most powerful. Visualisation techniques increase argument legitimacy and are key to 

understanding the mobilisation of consensus (Latour, 1987). OECD, (2004, p. 52) proposes that 

“wicked problems require deliberative discussion where consensus arises”. The visualisations 

Latour (1986) referred to here come in many forms, such as mathematical formulae, statistics, 

tables, graphs, maps enhancing reasoning in all forms of science. 

 

In order to improve our current ways of operation in areas such as representative democracy, we 

need to change the way we currently do things. We need to be able to convince people to take on 

new ways of doing things, such as new forms of democratic discourse and consultation techniques. 

What is required here is the trait that Latour (1986, p. 6) terms “mobalisation”. Latour (1986, p. 5) 

proposes that “we should concentrate on those aspects that help in the mustering, the presentation, 

the increase, the effective alignment or ensuring the fidelity of new allies”. The alignment of allies 

is a critical objective of representative democracy because without allied support elected 

representatives will not remain in power. Both visualisation and cognition need to be focused upon 
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to produce effective communication in order to convince allies “to take up a statement, to pass it 

along, to make it more of a fact, and to recognize the first author’s ownership and originality. 

Latour (1986, p. 5) calls this “holding the focus steady on visualisation and cognition”. This 

argument aligns with several of Ritel’s 2nd Generation System Approach properties but in particular 

the method of ‘objectification’ and ‘planning is an argumentative process’. Both of these properties 

require an argumentative process and the communication of convincing argumentation. 

 

Without a method of recording the rationale for policy decisions, this knowledge would remain 

localised but a method of mobilisation enables the dispersion of such knowledge. Rittel’s (1972a) 

method for dealing with wicked problems describes several principles that denote explicating and 

dispersing relevant discourse. For example, 1) symmetry of ignorance, 2) transparency of the 

planning process, 3) method of objectification, 4) planning is an argumentative process. CSAV 

provides a tool to support these properties and subsequently the mobilisation of discourse and 

knowledge. 

Each of Latour’s (1986) nine traits of inscriptions are present and not isolated from one another 

in the application of argument visualisation. The production of convincing argumentation (i.e. 

antagonistic situations) is also a primary objective of argument visualisation (Walton, 

2006). Furthermore, Latour’s philosophy of inscriptions resembles Piaget’s (1977) constructivist 

learning theory and structural knowledge (Jonassen and Grabowski, 1993) which are cited 

elements of concept mapping. Accordingly, the building of scientific knowledge (i.e. cycles of 

accumulation) can be advanced via the use of CSAV.  

2.7 Consultation Map Design & Theory 

This section discusses several principles from multimedia learning theory. Consultation 

visualisation involves multiple design considerations, which need clear semantics for users. For 

example, ontology, notation, content, mapping approach, topology, map structure, layout graphics, 

and navigation. These and other aspects were studied under multimedia learning theory, and several 

principles of this theory were found to be relevant to this project. Additional discussion and detail 

on map design features from this project is presented in Chapter 7 (CSAV: Map Design and 

Development). 

2.7.1 Multimedia Learning Theory 
Multimedia learning is a broad and evolving area of knowledge based on over ten years of research. 

Work by Richard Mayer from the Cambridge University is one of the first attempts to synthesise 

and organise this discipline (Mayer, 2005). Multimedia Learning Theory is relevant to the design of 



CSAV Modelling Wicked Problems 

 
75 

argument visualisation and the use CSAV in e-Consultation, as these are multimedia mediums. 

Multimedia, defined by Maddux, Johnson and Willis (2001, p. 253), constitutes a computer 

program that incorporates,  

“ text along with at least one of the following: audio or sophisticated sound, music, video, 

photographs, 3-D graphics, animation, or high-resolution graphics”.  

 

Mayer (2005, p. 15) defines multimedia as “presenting both words (such as spoken text or printed 

text) and pictures (such as illustrations, photos, animation, or video).” Mayer limits his definition to 

these two forms only because cognitive psychology is most relevant to them. Multimedia learning is 

focused primarily on human cognition rather than on being technically centred (Mayer, 2001). 

 

The information acquisition view of multimedia learning proposes that learning involves “adding 

information to one’s memory” (Mayer, 2005, p. 12). In contrast, the knowledge construction view 

proposes that multimedia learning “is a sensemaking activity in which a learner seeks to construct a 

coherent mental representation from the material” (Mayer, 2005, p. 12). The information 

acquisition view defines such learning as an objective commodity that can be shared; whereas 

knowledge construction is personally constructed and subjectively interpreted (Mayer, 2005). 

Consequently, knowledge, when communicated, is reinterpreted by the receiver and therefore does 

not result in an identical knowledge clone (Walsham, 2005). Mayer (2005) favours the knowledge 

construction view because it is more consistent with the research knowledge base on how learning 

occurs. 

 

Critics of some principles within Multimedia Learning Theory claim that there is no credible 

evidence that learning benefits from any multimedia medium that cannot be explained by other non-

multimedia factors (Clark, 2001, Clark and Salomon, 1986). The primary concern here is that 

research evidence should be further tested to validate claims (Clark and Feldon, 2005). 

2.7.1.1 Working Memory 
Working memory is of particular interest because it factors significantly in language 

comprehension, fluid intelligence and problem solving. These are fundamental in the 

comprehension and processing of discourse. Working memory and fluid intelligence reflect the 

ability to keep a representation active and this impacts on an individual’s learning ability (Engle et 

al., 1999). Mayer (2005, p. 29) defines working memory as ”the cognitive structure in which we 

consciously process information.” When dealing with novel information the working memory has 

two severe limitations. Miller (1956) indicated that 1) working memory can only hold 

approximately seven pieces of information at one time. Peterson and Peterson, (1959) concluded 



CSAV Modelling Wicked Problems 

 
76 

that 2) working memory has limited duration and without rehearsal all working memory contents 

can be lost within approximately 20 seconds. The cognitive theory of multimedia learning 

acknowledges the limited capacity of the human working memory in information processing. It 

defines five strategies to aid in dealing with information overload. These are listed in table 2.7 

below under the heading ‘reduce extraneous processing’ and were utilised in map design in this 

project.  

 

Paivio (1991) claims that the concept mapping approach would lead to better memorisation of 

content than a non-graphical representation. This is beneficial in an analysis task, as in this case 

study, where a large amount of content is to be analysed and interrelating with external data (i.e. 

draft SEQ Regional Plan) and where the load on both long and short-term working memory is high 

(Lemercier and Tricot, 2004). CSAV provides a memory amplification display, which is very useful 

when a problem is wicked (Conklin, 2006). This acts to scaffold discourse, argument cognition and 

analysis, by providing a means to externalise and record such processing. In summary, utilising 

CSAV to aid in processing consultation submission discourse and to record real-time analysis, 

lessens the cognitive load by countering the limits of working memory. 
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2.7.1.1 Multimedia Learning Theory Principles 
The multimedia learning principles that were deemed relevant to the consultation mapping in this 

project are listed in the table below, along with their definitions. These are discussed further in 

Chapter 7. 

 

Table 2.8 - Multimedia Learning Theory Principles 
Principle Definition 

Multimedia Principle “People learn better (more deeply) from words and pictures than from words alone” (p. 15, 47) 
Managing Essential Processing

Segmenting Principle “People learn better when a multimedia lesson is presented in learner-paced segments rather than as a 
continuous unit.” (p. 180) 

Pre-training Principle “People learn better from a multimedia lesson when they know the names and characteristics of the main 
concepts.” (p. 180) 

Reduce Extraneous Processing
Coherence Principle “People learn more deeply from a multimedia message when extraneous material is excluded rather than 

included.” (p. 198) 
Signalling Principle “People learn more deeply from a multimedia message when cues are added that highlight the 

organization of the essential material.” (p. 198) 
Redundancy Principle Information should be presented in a single form only, i.e., with all unnecessary explanation eliminated. 

Multiple versions of the same information or unnecessary information do not constitute good design; rather 
it interferes with rather than facilitates learning.” (p. 167) 

Spatial Contiguity Principle “People learn more deeply from a multimedia message when corresponding words and pictures are 
presented near rather than far from each other on the page or screen.” (p. 198) 

Temporal Contiguity Principle “People learn more deeply from a multimedia message when corresponding animation and narration are 
presented simultaneously rather than successively.” (p. 198) 

Social Cues
Personalization Principle “People learn more deeply when the words are in conversational style rather than formal style.” (p. 201) 

Navigational Aids 
Navigational Principle “The principled use of cues and content representations improves learners' comprehension and memory for 

text.” 
 
“Navigational aids constitute a broad category of verbal and graphical devises ranging from local cues, 
(e.g., headings, introductions and connectors] to global content representations (e.g., tables, outlines and 
concept maps).” (p. 197) 

Thematic Cues “Thematic cues such as headings and introduction generally facilitate a reader's construction of consistent 
mental representations of the content.” (p. 308) 

Indexing Information system comprising several pages should include a clear top-level content representation. (p. 
308) 

Grouped Semantic Categories “Coherence may be provided by representing content in the form of explicit lists in which items are 
grouped according to semantic categories.” (p. 308) 

(Mayer, 2005) 

 
The data analysis and theory building approach used in this project was the grounded theory 

method. The sequence of events in the research strategy applied was 1) the analysis of consultation 

discourse, and 2) the iterative design and development of consultation maps, which were informed 

by the ongoing collection and analysis of respondent data. Only until the grounded analysis and 

theory building was well underway was extant literature reviewed. During the analysis stage, and 

prior to knowledge of the Multimedia Learning Theory, all of the Multimedia Learning Theory 

principles listed in table 2.7 were found grounded in the research respondent data. This, therefore, 

adds weight to the validity of both the Multimedia Learning Theory and the findings from this 

project.  
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2.8 Conclusions 

This chapter has reviewed the literature identified as pertinent to the project and has segmented 

discussion of it under six primary headings. First, it looked at some of the foundational models of 

democracy, ranging from the Athenian model through to Schumpeter’s framework. Accountability 

and transparency in policymaking is commonly sought in representative democracy. The review 

then discussed the evolution of democracy into more contemporary forms of participatory 

democracy. A medium used to facilitate a more participatory process is e-Democracy. This is a 

developing medium gaining in use and interest around the world, and e-Consultation is the 

particular medium used in this case study.  

 

The wicked problem notion offers the appropriate characterisation of consultative democracy. The 

notion of wicked problems reasons that in an environment where problems cannot be solved in 

isolation, such as public matters, solutions are not right or wrong but are good or bad. With this type 

of problem, there are no definitive solutions that meet all needs; instead, solutions are simply better, 

worse, good enough, or not good enough. Accordingly, when the public (i.e. people with disparate 

backgrounds and worldviews) are consulted on civic matters, a portion of participants will not be 

satisfied with decisions made on their behalf. Therefore, to arrive at a higher percentage consensus, 

the public must be able to voice their opinions, and these voices must be heard, considered and seen 

via an open and transparent dialogue and discussion. 

 

The review outlined the relevance of the wicked problem notion to this case study and contrasted 

wicked and tame problems. It explored several management techniques from the literature for this 

type of problem, with a particular focus on the 2nd generation systems approach. Finally, concepts 

from the various approaches were amalgamated and discussed to elaborate upon options for dealing 

with wicked problems such as the one in this case study. 

 

The literature indicated that CSAV was a promising medium for the identified needs of representing 

information analysis and evidentiary policy development in wicked problem scenarios but that it 

lacked research. Several elements were identified as relevant to consultative forums and were 

reviewed. These elements consisted of shared understanding, sensemaking, decision support, 

cognitive support, the issue-based information system, IBIS ontology, and grammar in this project 

was also given. Compendium is founded on the IBIS ontology and its notation is based on IBIS 

grammar. The section closed with a review of SODA, which is an alternative method of argument 

visualisation. 
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Six argument mapping techniques were next reviewed. These were concept mapping, argument 

mapping, dialogue mapping, debate mapping, thematic mapping and treemapping. They were found 

to be most relevant to the mapping requirements identified in this project. Each of them had unique 

elements that contributed to the ultimate design derived from the project data. The discussion 

started with concept mapping, which is a technique upon which others have derived. The graphical 

construction and representation of content via concept mapping provides rich knowledge models for 

the capture and sharing of knowledge, whereas a text-based approach often fails to delineate the 

interrelationships.  

 

Latour’s philosophy on inscriptions presents several additional lenses through which to view the 

relevance of CSAV to the construction of new scientific knowledge. Scientific knowledge is 

advanced through building upon existing knowledge via the utilisation of writings and images such 

as maps. To benefit from inscriptions, nine traits need to be present and not isolated from one 

another. These requirements are fulfilled through the application of CSAV in this case study. 

 

Finally, CSAV is a multimedia medium. Specific principles of Multimedia Learning Theory were 

reviewed, as they relate to CSAV. Multimedia Learning Theory is a broad area of study. Specific 

elements of it were identified during the analysis of respondent data and those that had particular 

relevance to the project were presented. In essence, Multimedia Learning Theory proposes that 

enhanced learning occurs when both text and pictures are incorporated in presentations. The next 

chapter describes the research case site.
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3 PhD Project Case Site 
This chapter provides details and discussion about the project case investigated, the draft South-East 

Queensland Regional Plan (d-SEQ-RP) Consultation in order to contextualise the research. The 

project has investigated a significant public consultation programme for the development of the 

South-East Queensland (SEQ) Regional Plan. Several mechanisms were used to engage 

participants, including town meetings, postal and electronic public submissions and an online forum 

or e-Consultation. The research was scoped to focus on the e-Consultation component of the 

programme for the development of consultation maps, which are discussed in detail in chapter 7. 

3.1 Introduction 

The Office of Urban Management, Queensland State Government released a draft Regional Plan for 

South East Queensland to its public on the 27th of October 2004. From its release on the 27th of 

October until the 28th February 2005, the government conducted a public consultation program in 

which the citizenry was invited to submit comments, concerns, and questions on any issues in 

relation to the draft Regional Plan. The public participated in an online forum, multiple offline 

forums and communicated in writing both digitally and in hardcopy form. Eight thousand, four 

hundred and sixty (8460) formal written submissions were received via the ConsultQld online 

forum, email, post, and fax.  

 

The d-SEQ-RP Consultation was a significant programme in the field of participatory democracy. 

South-East Queensland has a unique identity (natural and social factors and conditions) but is also 

fraught with issues that have international generalities and relevance such as:  

�x Natural Environment (i.e. biodiversity, atmosphere, waterways);  

�x Regional Landscape (i.e. scenic amenities, outdoor recreation);  

�x Natural Resources (i.e. management);  

�x Strong Communities (i.e. community engagement, social planning, disadvantaged, cultural 

heritage);  

�x Engaging Indigenous Peoples (i.e. traditional land owners, social & economic equity);  

�x Urban Development (design, residential development, transport planning, growth 

management strategies);  

�x Economic Development (growth strategies, industry & business development, innovation, 

skills and technology);  

�x Infrastructure (e.g. planning, co-ordination & funding, energy, ICTs);  

�x Water Management (water supply & planning, water quality);  
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�x Integrated Transport (e.g. road, air & sea planning, accessibility, investment, efficiency) 

(Office of Urban Management, 2005a).  

 

SEQ has experienced a continual population growth since the 1980s of 55,300 people per year on 

average, and the medium range, projected growth for 2006 through to 2026 is 7.5% (average) per 

year. What is more, Australia is the driest populated continent in the world and is currently 

experiencing a significant drought and consequently water shortage is an issue in South East 

Queensland. Such issues are in common internationally. 

 

South East Queensland is Australia’s fastest growing region (Office of Urban Management, 2005a). 

In addition, Brisbane, the capital of Queensland is located in the SEQ region. Brisbane is a world 

city having the largest local government jurisdiction in land mass in the world (Kennedy and 

Caswell, 2005) and in 2006 was the second fastest growing city in the western world (Brisbane City 

Council, 2006). Hence, consultative planning for this region is significant and represents both 

general and unique characteristics. 

3.2 Organisational Environment 

The Office of Urban Management is responsible for urban management consultations but the e-

Democracy Unit within the Queensland Government’s Department of Communities is responsible 

for providing the online tools which Queensland Government departments may utilise to conduct 

online consultation. 

 

The Office of Urban Management portfolio is administered by the Department of Local 

Government, Planning, Sport and Recreation. The portfolio is responsible for Urban Management 

in SEQ, as defined under the Integrated Planning Act 1997. The mission of this office is to provide 

leadership in regional planning and to manage urban growth and the effective provision of 

infrastructure in SEQ, through a collaborative approach with the 18 councils in the region. 

 

The e-Democracy Unit is responsible for implementing and managing three e-Democracy initiatives 

of the Queensland Government. The initiatives are designed to test how information technology can 

enhance the community’s access to government and participation in government decision-making. 

The three initiatives are online community consultation, broadcast of parliament and e-petitions. 

Online consultation provides an opportunity for people to respond to various issues the government 

is considering. The Internet broadcast of parliament features a live audio transmission of 
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parliamentary proceedings occurring in the legislative assembly chamber. The e-petitions initiative 

provides an online alternative to the traditional paper-based petitions to parliament. 

3.2.1 Organisational Structure 
Figure 3.1 below is a 2005 organisational chart for the Office of Urban Management. The 

department is divided into three functional areas, strategic planning and urban management, 

infrastructure coordination and programming, and engagement and communication.  

 

The term ‘Secondees’ refers to members from other departments engaged temporarily to perform a 

role. 
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3.3 Background to Consultation 

In March 2004, the Queensland State Government established the Office of Urban Management to 

prepare a regional plan with which to guide future regional development in SEQ. This plan along 

with continued review is proposed to aid in the management of the region until and beyond the year 

2026.  

 

South East Queensland has been growing strongly for the past 20 years and over this period, the 

region's population has grown by almost one million people to a total in 2007 of approximately 

2,760,850 (Australian Bureau of Statistics, 2007). In 1990, the Queensland Government responded 

to this growth by initiating regional planning through a project titled SEQ 2001. The aim was to 

create a partnership between state and local governments so together they could manage the impacts 

of rapid population growth. The first-ever non-statutory draft regional plan for SEQ was produced 

and released for public comment in 1994. In the following decade, three non-statutory regional 

plans (called Regional Frameworks for Growth Management) were finalised in 1995, 1998 and 

2000. Following a 10-year review in 2000, the regional planning program was renamed SEQ 2021. 

In April 2004, the Queensland Government established the Office of Urban Management to guide 

regional planning and infrastructure coordination in SEQ. 

 

To provide a statutory basis for regional planning in SEQ, the Integrated Planning Act 1997 (IPA) 

was amended in September 2004. Under the amended legislation, state agencies and local 

governments are obliged to ensure all planning or development initiatives give consideration to and 

reflect the requirements of the SEQ Regional Plan. 

3.3.1 Draft SEQ Regional Plan 
The Office of Urban Management released the most recent d-SEQ-RP in October 2004. This 

document was a draft Regional Plan for public consultation to enable the community to review the 

matters under consideration for inclusion in the SEQ Regional Plan.  

 

The report was prepared in good faith, providing a Draft Regional Plan for the management and 

development of the SEQ region. The report did not commit any government, industry or community 

organisation to implement resources or otherwise fund specific activities or programs. Development 

of the Draft Regional Plan was in partnership between the State Government and the South East 

Queensland Regional Organisation of Councils. Input was also received from a variety of 

community-based reference groups (Office of Urban Management, 2004). 
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3.3.2 Targeted Participants 
The d-SEQ-RP Consultation was open to the public. Thus, any interested parties from the SEQ 

citizenry could participate.  

3.3.3 Consultation Submitters 
Approximately 87% of the submissions received were from private individuals, 1.9% were from 

community organisations, 0.6% from professional organisations, 8.6% from commercial 

organisations, 0.6% by local government organisations, 0.1% by state government organisations 

and 1.2% by other organisations. 

 

This participation figure amounts to approximately 0.3% of the SEQ population in 2004-2005 but 

this only accounts for consultation discourse in formally written submissions. It was stated in 

interviews with members of the SEQ Regional Planning department that in addition to the 

consultation discourse recorded in formally written submissions, a portion of the consultation 

occurred in face-to-face meetings and telephone communications, which was not recorded as 

written discourse. The SEQ government held 13 public information sessions attracting 

approximately 3,000 people and performed in excess of 120 speaking engagements and 

presentations to key stakeholders. Therefore, citizen participation that influenced the development 

of the SEQ Regional Plan was in fact higher than the population percentage quoted but this 

discourse was not available for analysis. 

3.3.4 Methods & Media 
In total, the range of methods and media utilised in the 4 month consultation program included: 13 

public information sessions attracting 3,000 people; an interactive online forum which attracted 

100,000 visitors who downloaded 2,000,000 maps; metropolitan and regional newspaper and radio 

content; a letterbox drop to all regional households; an email campaign which targeted 14,500 

people in the region; ConsultQld online survey which attracted 805 submissions comprising of 1853 

comments; the distribution of in excess of 16,500 free draft SEQ Plan hardcopies, an SEQ Draft 

Region Plan Summary document, and CD Rom; a free call enquiry service; plus the sale of 450 

regulatory maps and a television documentary which aired on 23rd January 2005 attracting 345,000 

viewers. As stated above, the government also performed in excess of 120 speaking engagements 

and presentations to key stakeholders in the 13 Shire Councils within the region to explain the 

provisions of the draft Plan. 
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3.3.5 Technologies Used 
An Internet consultation forum, email and telephone were the technological media used in the d-

SEQ-RP Consultation. Participants could also post and fax submissions to Queensland Government 

department responsible for the consultation and regional plan. 

3.3.6 e-Consultation Web Site 
The Office of Urban Management web site where the e-Consultation was performed contained a 

newsroom where a quarterly newsletter to which users could subscribe and media releases were 

posted [URL: http://www.oum.qld.gov.au/]. The site provided information on associated projects in 

SEQ, interactive maps of the region, and various fact sheets. It contained sections with regional 

information specified for teachers and students, and the previous regional plans and current draft 

plan.  

 

The Queensland Government’s Acceptable Use Policy regulated conditions for participation in the 

d-SEQ-RP e-Consultation. The policy prohibited the use of personal information, defamatory and 

indecent language, identity misrepresentation, misleading or commercial information and material 

that infringed intellectual property rights. Moderators reviewed postings to the forum prior to 

publishing to ensure that they met the policy conditions. Users of rejected postings were informed 

of the reason for the rejection and given the option of re-submitting a corrected version. Yet, 

regardless of the user’s response to a rejection, interviewed analysts claimed that all comments were 

considered. Participants could also choose to keep their submissions private or make them 

publically available. Figure 3.2 provides an example of the d-SEQ-RP e-Consultation home page.  
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Figure 3.3 provides an example of public submissions in response to questions posted online by the 

Queensland Government in the form of a threaded discussion. 
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3.4 draft SEQ Regional Plan Consultation 

3.4.1 SEQ Regional Plan Consultation Objectives 
It is important to determine and understand the objective of the d-SEQ-RP Consultation and to 

focus and scope discourse analysis and representation accordingly. Otherwise, the process can grow 

beyond time and resource commitment allows. Moreover, past a certain point, returns from 

consultation, analysis and argument mapping will begin to diminish.  

 

The purpose of the d-SEQ-RP Consultation can be elicited from the following data sources. In the 

draft SEQ Regional Plan, it is stated that: 

“The Regional Plan is being prepared under Part 5A of the Integrated Planning Act 1997 (IPA) 

as amended by the Integrated Planning and Other Legislation Amendment Act 2004 (IPOLAA 

2004).The legislation requires the Regional Plan to identify the desired outcomes for the region 

and the policies and actions required to achieve these outcomes. The Regional Plan is also 

required to identify the desired future spatial structure of the region” (Office of Urban 

Management, 2005b, p. 5). 

 

In the Consultation Report of the draft SEQ Regional Plan, it is stated that: 

“The IPA sets out the process for public consultation on the draft Plan in sections 2.5A (13-14). 

The minimum public consultation period is 60 business days” (Office of Urban Management, 

2005a, p. 4).  

 

Accordingly, there was a legal requirement for performing the consultation and a timeframe was 

legislated. Apart from the legal requirements, the draft SEQ Region Plan states, “the report is a 

draft for public consultation to enable the community to review the matters being considered for 

inclusion in the South East Queensland Regional Plan” (Office of Urban Management, 2004, p. 2). 

The Community Engagement & Development Policy Unit of the Queensland Government, 

Department of Communities who is responsible for ConsultQld “seeks to engage communities and 

build on successful examples of community-government collaboration”. They recognise that 

“Queenslanders have diverse opinions, innovative ideas and a wealth of life experience and this 

information allows government to better understand issues and provide services that are tailored to 

community needs” (Queensland Government: The Community Engagement & Development Policy 

Unit, 2006). 

 

It is therefore extrapolated from the information above that the purpose of the d-SEQ-RP 

Consultation was to: 



CSAV Modelling Wicked Problems 

 
89 

1. Meet legal requirements within a specified timeframe. 

2. Enable the community to review the matters being considered for inclusion in the South 

East Queensland Regional Plan and express their views. 

3. Identify the desired outcomes for the region and the policies and actions required to achieve 

these outcomes. 

4. Engage communities and build on successful examples of community-government 

collaboration. 

5. Elicit and consider the diverse opinions, innovative ideas and wealth of citizen experience 

to better understand regional planning issues. 

 

Consultation mapping has the potential to enhance all of these objectives. Legal requirements can 

be enhanced by the explicit record of discourse and policy decisions. All others are enhanced by 

explicit discourse and argumentation representation. 

3.4.2 Environmental Atmosphere Section 
Subsequent to the d-SEQ-RP Consultation, a new section was developed and added to the SEQ 

Regional Plan to deal with environmental atmosphere issues such as greenhouse gas emission 

reduction, air quality, climate change and climate change impacts. These topics have global 

relevance and are likely to generate even more interest, as climate change impacts are noticed more. 

Analyst 2 commented that people who raise these issues tended to be thinking at the broader level 

(i.e. regional or nationally or even globally), and not only about their immediate locality. 

3.5 Conclusion 

In this chapter, the d-SEQ-RP Consultation has been described. This case site had qualities that are 

unique to SEQ but also natural environment issues such as atmospheric pollution, greenhouse 

gasses and climate change have international significance. In addition, bio diversity, water 

management and transport are issues of international importance and interest. Wicked problems 

such as policy development for regional, urban and rural planning and the use of consultative 

forums are common problems that developing societies are facing. The research case therefore, has 

international relevance. Adding to the significance and complexity of this case study is the fact that 

SEQ is developing fast by world standards and contains the largest local government jurisdiction in 

land mass in the world. The online threaded discussion technologies are used internationally to 

support stakeholder engagement for policy development but have been found wanting and CSAV 

and consultation mapping provides an innovative addition. Chapter 4 following presents the 

philosophical perspective of the researcher and the methods used in this project. 
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4 Research Methods 
This chapter defines the research strategy to be used which entails a constructivist ontology and 

interpretive epistemology and descriptive research for a single in-depth, instrumental case study. 

The findings will be elicited from respondent data primarily using qualitative research and a 

constructivist grounded theory method. The chapter presents the assumptions within the research 

philosophy to explain the researcher’s perspective and aid the reader’s understanding of the thesis. 

Additionally, a goal of this chapter is to provide justification for the research approach.  

 

The following chapter 5 details the accompanying data collection and analysis activities in the 

research strategy and the grounded theory method used. This facilitated theory building where 

emerging concepts, propositions and theory were then contrasted with extant literature. 

4.1 Introduction 

The primary research objective is to evaluate the utility of computer supported argument 

visualisation (CSAV) for the representation and analysis of public discourse in so-called wicked 

problems. The project has asked the question, “What contribution can computer supported 

argument visualisation make to representation and analysis in wicked problems?” 

 

The ontological position taken in this project entails a constructivist paradigm which provides a 

framework for how people construct their own understanding of reality. Constructivists perceive 

truth as being relative to a particular belief system held in a particular context (Healy and Perry, 

2000). The proposed groups whose interests will be served by this research include, strategic 

planners and policy makers, public consultation analysts and participants, information systems, 

information technology, and information visualisation academics and practitioners, computer 

support argument visualisation researchers and practitioners, information systems and argument 

visualisation software developers.  

 

The research methodology to be used is qualitative and descriptive, based on an interpretive 

epistemology and an idiographic, in-depth instrumental case study. This project involves several 

units of analysis, including concepts, actors, an event, processes and software. 

 

The data will be gathered and the findings elicited from respondent data using qualitative research 

and a grounded theory method consistent with the approach designed by Charmaz (2006). This will 

facilitate theory building where emerging concepts, propositions and theory will then be contrasted 
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with extant literature to identify and consider any similarities and contradictions. Data gathering and 

analysis is discussed in detail in chapter 5. 

4.2 Research Design and Justification 

4.2.1 Philosophical Stance 
Four fundamental paradigms are cited by Iivari, Hirschheim & Klein (1998) as being relevant to IS 

research in which this thesis sits. Within each of these paradigms are implicit and explicit 

assumptions. The paradigm assumptions are, ontology (i.e. assumptions about the nature of the 

social and technical world); epistemology (i.e. assumptions about human knowledge and the way 

knowledge is acquired); methodology (i.e. assumptions about preferred research strategies and 

modes of evidence); and ethics (i.e. assumptions about responsibility for research consequences).  

 

A traditional debate in philosophy is, ‘whether reality is objective or subjective?’ Burrell and 

Morgan (1979) submit that a dichotomy faced by the social scientist is, whether reality is imposed 

upon the individual from the external world (objective) or a product of the individual’s cognition 

(subjective). Furthermore, when research investigates computer mediated environments, abstract 

notions such as reality take on an added dimension and related assumptions increase in complexity 

(Sudweeks, 2004). Figure 4.1 outlines the stance in this project which will be explained in the 

following sections. 

 

4.2.1.1 Ontological Assumptions 
Ontological assumptions relate to the nature of the physical, social and technical reality of the 

research inquiry (i.e. questions) (Trauth, 2001). The view held in this thesis is that assumptions for 
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units of the ontological position are based upon distinctions between realist interpretations and 

idealist interpretations within constructivism and therefore fall to varying degrees within these 

camps (Iivari et al., 1998) (See Table 4.1). Realism comprises of assumptions about social reality 

and postulates “…that the social world, external to an individual’s perception of it, is real and 

made up of hard, tangible and relatively immutable structures”, it exists “…independent of the 

individual’s appreciation of it”, and is “…as hard and concrete as the natural world” (Burrell and 

Morgan, 1979, p. 4). Idealism as employed in this thesis resembles Hirschheim and Klein’s (1989) 

definition, which denotes a social world defined by order, stability, integration, consensus, and 

functional coordination. Furthermore, idealism in this thesis views reality as being a socially 

constructed product of one's mind and only exists through the action of humans in creating and 

recreating it (Orlikowski & Baroudi, 1991). Constructivist interpretation as adopted in this thesis 

denotes that individual perception about the world is actively produced by the individual’s 

cognition. Prior ideas and situated context shape their experience of reality. Accordingly, people 

will construct their own understanding of reality (Oxford, 1997) and knowledge therefore, does not 

exist separate from the knower (Gammack et al., 2007). 

 

Fundamentally, paradigms are incommensurable, which implies that there is “no common measure 

among paradigms of inquiry” nor “meaningful communication” across paradigms (Weaver and 

Gioia, 1994, p. 565). However, some authors have offered alternative arguments. Deetz (1996) 

reasons that communication across paradigms is possible and offers an alternative framework. Gioia 

and Pitre (1990) propose a multi-paradigmatic approach focusing on transition zones or fuzzy 

boundaries to bridge paradigms. McMurray, Pace and Scott (2004, p. 9) argue that a single 

paradigm may not be possible and offer this explanation: 

“… it may be possible to acknowledge the contradictory nature of the two paradigms 

[objective and subjective worldviews], but still draw on relevant methods… carefully 

acknowledging the differences and the assumptions that bring about the differences.” 

 

The position held in this thesis is, data and information are viewed to constitute socially constructed 

meaning (Idealist) and descriptive facts (Realist). Information systems exist as technical (Realist) 

and social (Idealist) systems. Human beings are viewed to be neither exclusively deterministic 

(Realist) nor voluntaristic (Idealist) but both positions are valid to varying degrees dependant on the 

particular circumstance and environment. For example, constraints are imposed on the lives of 

societal and organisational citizens and information systems’ stakeholders by their environment 

(deterministic). However, to what degree stakeholders align with environmental impositions and 

how an individual functions within this environment is an individual’s choice (free will: 

voluntaristic). Technology is viewed as being primarily human choice (Idealist) with deterministic 



CSAV Modelling Wicked Problems 

 
93 

elements (Realist). The view of organisations and society is Interactionism (Idealist) and 

Structuralism (Realist) to a lesser extent.  

 

To explain the thesis position further, Interactionism views organisations “as arenas where people 

enact important meanings” emphasising organisational processes (e.g. regional planning 

consultation & its data analysis) as determinants of the organisational phenomena. In addition, 

Interactionism considers the political perspectives as “battlegrounds in which participants 

continually struggle for control over valuable resources” (Kling and Scacchi, 1982, p. 23). The 

political perspective is very relevant to participatory democracy and public consultation. Finally, 

Structuralism likens organisational structures to an immutable (i.e. changeless) or slowly adapting 

social reality (Iivari, Hirschheim & Klein, 1998). Table 4.1 provides a visualisation of these views. 

 

 

4.2.1.2 Interpretive Epistemology 
The interpretive epistemology used in this project acknowledges that the actor’s perspective is 

crucial to understanding human thought and action in social and organisational context from an 

external or observable position (Johnson and Duberley, 2000). The actors in this project consist of 

d-SEQ-RP Consultation planners/analysts, argumentation experts and the SEQ public. An 

interpretive orientation has been chosen because it reflects the respondents’ natural language and 

subjective discourse (Orlikowski and Baroudi, 1991). Interpretation of natural language discourse 

and text is a large component of this project. Furthermore, in contrast to positivism, interpretivism 

does not impose predefined dependent and independent variables on the research process, but 

focuses on the complexity of human sense making in a particular setting (Klein & Myers, 1999). 

Accordingly, interpretivism enables a greater degree of research flexibility to contend with 

uncertainties in innovative and descriptive research such as in this project. 
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4.2.1.3 Epistemological Assumptions 
Epistemological assumptions are concerned about the nature of knowledge and the means of 

procedures used to acquired knowledge (Iivari et al., 1998) (See Figure 4.2).  

“ Interpretive philosophy is based on the belief that science is subjective and therefore allows 

alternative models of reality” whereas “positivists contend that science is objective and 

emphasises rigorous measurement” (Bharadwaj, 2000).  

 

Interpretive researchers assume that factors such as social interaction, researcher influences and 

subjective interpretation are relevant to the research process and important for understanding how 

scientific knowledge develops but positivists dismiss these factors (Bharadwaj, 2000). A further 

assumption is that access to given or socially constructed reality(s) is achieved through language, 

consciousness and shared meanings (Myers, 2005). Thus, interpretive researchers acknowledge that 

their knowledge claims are influenced by the social, cultural and cognitive factors impinging on 

their research (Peter and Olson, 1983). Neuman (2000) contends that human action has little 

inherent meaning, but meaning is acquired among those who share the meaning system 

(intersubjective world), enabling actions to be interpreted as a socially relevant reality (socially 

constructed).  

 

For example, in this project, social interaction was prominent in the d-SEQ-RP Consultation and the 

evaluation of map designs, the research’s influence can be observed in consultation map 

construction, and the d-SEQ-RP Consultation discourse analysis, consultation map development 

and evaluation are subjective processes. In addition, multiple realities, subjective interpretation, 

shared language and intersubjective meanings are prominent and critical factors in understanding 

the research domain, units of analysis and case data. 
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The use of inductive logic in interpretivism is consistent with the inductive analysis in the grounded 

theory method used in this project. Inductive logic or reasoning denotes constructing explanations 

and conceptualisations about observations of the empirical world (Charmaz, 2006, Gill and 

Johnson, 1997). The belief of many inductive researchers is that explanations of social phenomena 

are insignificant unless they are grounded in empirical evidence (Gill and Johnson, 1997).  

 

In contrast to interpretivism, positivism typically utilises precise empirical observation to confirm 

regularities and causal relationships between constituent elements, in order to explain and predict 

general patterns of human behaviour (Bharadwaj, 2000). Interpretivism on the other hand, seeks to 

understand human experience in the context of a particular setting rather than searching for external 

causes or fundamental laws (Amaratunga et al., 2002). The project is focused upon a particular 

context, that is, the application of CSAV mapping in consultative discourse for strategic planning. 

 

Interpretivism maintains that the social world can only be holistically understood from the 

viewpoint of individuals who are directly involved in the studied activities. Information garnered 

from those directly involved in activities is fundamental to understand what is meaningful or 

relevant to the people being studied (Amaratunga et al., 2002). Hence, the objective of an 

interpretive study is to learn what is relevant and meaningful to those under investigation and thus 

increase understanding of the phenomena within its context (Trauth, 2001). What is more, 

interpretivists reject the positivist epistemology which purports that the ‘observer’ standpoint (i.e. 

an outsider looking in) is a valid vantage point for understanding human activities (Iivari et al., 

1998). The respondents from the groups investigated all had a stake in the phenomena studied. 

These ranged from being a member of the d-SEQ-RP Consultation planners and analysts, SEQ 

public, argumentation and CSAV experts and researchers and argument visualisation software 

developers. 

4.2.2 Methodology 
The methodology used in this project consisted of descriptive research from an interpretive 

perspective using qualitative inquiry with a constructivist/social constructivist orientation, and an 

instrumental case study. Figure 4.4 outlines the total methodology. Data gathering and analysis are 

discussed in chapter 5. 
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4.2.2.1 Descriptive Research 
Denzin and Lincoln (2000) define descriptive research as research that makes complicated things 

understandable, and this is an intention. This category of research is primarily concerned with 

addressing specific characteristics of a research population either at a fixed point or at varying times 

(Gill & Johnson, 1997). The fundamental objective of this project is descriptive; to describe how 

things are. It aimed to provide a detailed, highly accurate picture of phenomena, computer 

supported argument visualisation and an event, the draft South-East Queensland Regional Plan 

Consultation within a social setting. The d-SEQ-RP Consultation occurred at a fixed point and the 

evaluation of map designs occurred over varying times throughout the project. 

 

Descriptive research uses methods such as case studies, interviews, questionnaires, document 

analysis, correlation studies and model or system development studies to describe status as opposed 

to prediction (Leedy and Ormrod, 2005). Case studies might use exploratory, descriptive or 

explanatory research (Yin, 1994, p. 3). Furthermore, case studies can utilise and develop descriptive 

theory. This type of investigation calls for some theory in order to prioritise data collection and 

without a descriptive theory, problems in relation to research scope can emerge. Descriptive theory 

is not an expression of cause and effect and it covers the scope and depth of the case. Criteria used 

to answer questions of, what to describe, what to include in description and where to start and end 

description represent the descriptive theory (Yin, 2003). The main theoretical conceptualisations 

represented in this project and used to prioritise data collection consisted of participatory 

democracy, the wicked problem and 2nd generation systems approach notions, argument 

visualisation and multi-media learning theory. 

4.2.2.2 Qualitative Research 
Qualitative inquiry is the chosen strategy employed for the collection, analysis and representation of 

research data in this project. Qualitative research entails the use “of qualitative data, such as 

interviews, documents, and participant observation data, to understand and explain social 

phenomena” (Myers, 2004). Yet participant observation is mostly recognised with fieldwork in the 

ethnographic tradition (Schwandt, 1997). Qualitative research relies on data in word form, which is 
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distinct from numerical data relied upon in quantitative research (Schwandt, 2001). Myers (2004) 

argues that understanding phenomena and its social of institutional context is largely lost when 

textual data are quantified. For each of these factors, qualitative research was used in this project. 

However, quantitative data can be used to augment qualitative data but they are not the primary 

source (Bryman, 2001). A very small portion of quantitative analysis will also be employed for 

descriptive purposes only in this project.  

 

Denzin and Lincoln (2000) argue that human behaviour cannot be understood without reference to 

the meanings and purposes human actors attach to their activities. Qualitative data provides vivid, 

rich descriptions in real life contexts; and have strong potential to reveal complexity (Amaratunga et 

al., 2002). This is very relevant in research investigating wicked problems’ complexity as in this 

project. 

 

The underlying philosophical assumptions, world views and paradigms held by a researcher inform 

her/his qualitative research. Klein and Myers (1999) identify three philosophical approaches 

suitable for qualitative research: interpretive, positive or critical. Guba and Lincoln (2000) identify 

five: positivism, postpositivism, critical theory, constructivism, and participatory. Interpretivism 

and constructivism are elements of this project. In addition, Patton (1990) contends that as well as 

philosophical assumptions, methods must match information needs and when these comprise of 

multiple perspectives, contextualised meanings, or the experience of program participation such as 

in this project, qualitative methods should be employed.  

 

Intepretivism is not synonymous for qualitative research as is sometimes implied, because an 

interpretive philosophy may or may not undergird qualitative research (Klein and Myers, 1999). An 

interpretive epistemology was adopted in this project because it enabled the researcher to interpret 

the phenomena from the actor’s perspective, which is fundamental to understanding what is 

meaningful to the research respondents. 

 

Grounded theory as discussed in detail in the next chapter makes qualitative research flexible, 

enabling data and theory to interact (Neuman, 2000). Theory relevant to the phenomena studied (i.e. 

argument visualisation in participatory democracy, wicked problems notion) is underdeveloped and 

therefore rather than deductive approach, a inductive and/or abductive approach is appropriate 

(Charmaz, 2006). Jarratt (1996) claims that the deductive approach in quantitative methods 

constrains researchers within current theory, whereas an inductive method encourages theory 

development or theory extension which both correlate with the aims of this project. The theoretical 

aims of this project is to build upon existing knowledge relevant to the ongoing development in 
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areas related to consultative democratic forums and policy development generally and specifically, 

the wicked problems notion and 2nd generation systems approach, the IBIS ontology and related 

software notation and argument map design. 

4.2.2.3 Constructivist Orientation 
Bruner (1986, p. 95) describes that the constructivist’s view of reality, knowledge and truth are,  

“created, not discovered by mind. They emphasize the pluralistic and scholastic character of 

reality pluralistic in the sense that reality is expressible in a variety of symbol and language 

systems; plastic in the sense that reality is stretched and shaped to fit purposeful acts of 

intentional human agents. They endorse the claim that, contrary to common-sense, there is no 

unique 'real world' that preexists and is independent of human mental activity and human 

symbolic language". 

 

Constructivism is one of several interpretivist paradigms (Williamson, 2006) and interpretivism 

assumes that there is no objective knowledge independent of thinking, reasoning humans (Gephart, 

1999). Similarly, constructivism holds that truth is relative to a particular belief system held in a 

particular context (Healy and Perry, 2000) which is a result of individual perspective (Denzin and 

Lincoln, 2000). The interplay between subjective, objective and intersubjective knowledge (i.e. 

knowing others’ minds) is a particular concern of constructivists. Gephart (1999) states, 

“ intersubjectivity occurs through language, social interaction, and written texts”.  

 

The role of a researcher is one of a participant and facilitator in the reconstruction of a respondent’s 

perceptions (Denzin and Lincoln, 2000). The aim of inquiry is to understand and reconstruct 

mentations initially held by the respondents and the inquirer (Denzin and Lincoln, 2000).  

 

This type of inquiry will be performed in this project by the use of open-ended questions in 

interviews and questionnaires and ongoing feedback with respondents to clarify any ambiguous 

questions, responses and interpretations. In addition, the data collection and analysis will be guided 

by a constructivist grounded theory method. Healy and Perry (2000) argue that grounded theory is 

constructivist because its focus is on reality inherent, or grounded in phenomena. The inquiry 

approach adopted will allow respondents perspectives to emerge from the data.  

4.2.2.3.1 Social Constructivism 
Williamson (2006) argues that there is no reason why researchers cannot draw on more than one 

research theory to underpin their research. As well as individual constructivism, social 

constructivism is at play in this project. 
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Social constructivism has emerged within the family of constructivist orientations (Brown, 2006). 

Whereas, the focus of constructivism is the individual and how the individual constructs new 

knowledge about their world, the focus of social constructivism is how new meaning is co-

constructed by the individual and the collective (Brown, 2006). This denotes that shared or 

intersubjective realities are dynamically constructed and enacted through communication and 

interaction between members of a collective and their environment (Weick, 1979). These realities 

are reproduced, negotiated and transformed through social practice (Cohen et al., 2004). Even 

though the mind of the individual constructs reality in relation to the world, this cognitive process is 

“ informed by influences from social relationships” (Gergen, 1999, p. 60). Hence, social 

constructivists conceive that multiple realities exist and dispense with the notion of one fixed 

context-independent truth. This means that such knowledge and understanding is contextual and 

situation dependent (Marshall et al., 2005). Policy making, as in this project deals with social 

relationships and the planner/analyst’s and selective use of information which acts to construct 

present and future reality (i.e. public policy) (Christiansen et al., 1999). 

 

In this project, social constructivism can be acknowledged in the d-SEQ-RP Consultation, the 

government process of analysing consultation submissions and the collaborative effort in 

developing public policy. The consultation analysis and policy formation processes are embedded 

with knowledge shared and elicited from the public (i.e. consultation discourse), the practice of 

urban planning and the organisational environment. It was evident though, that public 

communications are not the sole directive for policy decisions nor are all policy decisions reached 

in collaboration with organisational stakeholders. For example, the draft SEQ Regional Plan was 

initially constructed by a group of regional planners and politicians who collaborated with various 

interest groups and sections of the public. The draft SEQ Regional Plan was then released to the 

public for consultation. Yet in the end, although informed by social sources, individuals make 

ultimate policy decisions. How much these policy decisions were actually informed by the public 

feedback or indiscriminate influences such as individual perceptions of economic and/or political 

considerations may never be known. 

 

In this thesis, it is also acknowledged that social constructivism played a part in the design and 

construction of argument/consultation maps. The initial maps were constructed by the researcher 

but as the research progresses, findings from respondent data and extant literature analysis will be 

integrated into the map designs. Yet, although much of the knowledge developed from this project 

will be informed by data from social sources, the interpretation of these data and the particulars 

attended to, are dependent upon value perceived by the researcher toward the particulars of the area 

of inquiry. Hence, the knowledge developed from this project will be elicited from social sources 
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but in the end, it will be the researcher’s interpretation of the data and personal construction of 

findings and grounded theory. Therefore, elements of both individual and social construction are 

evident in this project.  

4.2.2.4 Case Study 
A niche for case study is research that investigates contemporary phenomena in a real life context 

with multiple variables of interest and where the central problem is people and/or system behaviour 

over which the researcher has little control (Yin, 1993). Accordingly, the criteria of this project 

support the choice of the case study method. 

 

Case studies are multi-perspective analyses, which is suited to a wicked problem and democratic 

environment such as in this project. Multi-perspective analyses means that the researcher considers 

not just the voice and perspective of the actor(s), but also of the relevant groups of actors and the 

interaction between them (Benbasat et al., 1987). Multi data collection techniques are typically 

employed in case studies to gather supportive evidence of research findings (Yin, 1994). In this 

project, the collection techniques are interviews, questionnaires, the collection of textual 

consultation discourse, and archival records. 

 

A single case-study as opposed to multiple case-studies will be conducted in this project for the 

following reasons. (a) It will enable a more in-depth analysis; (b) this is a large case and research 

resources are limited; and (c) the case is extreme, unique and revelatory. Yin (1994) proposed that 

there are three important criterion for single case studies. (1) If the case represents a critical case in 

the sense that theory is well formulated similar to a critical experiment; (2) that it is an extreme or 

unique case; and (3) potentially a revelatory case. The d-SEQ-RP Consultation was extreme and 

unique in that Brisbane is the largest local government jurisdiction in the world (Kennedy and 

Caswell, 2005) and the Queensland Government are among the leaders in the world for 

participatory democracy. The project case is revelatory because access was obtained to an extensive 

dataset of confidential public consultation discourse, and government departmental communications 

and work processes.  

 

Winegardner (1998) states that the case study method is appropriate in domains where theory is 

underdeveloped. Consequently, a case study approach was deemed appropriate in this project as it 

addressed a domain where theory is underdeveloped. Contrary to Yin (1994) who uses case studies 

to test a priori theory, Eisenhardt (1989) advocates theory building as a primary goal. Eisenhardt 

(1989) also argues that the aim of the case study method is to gain an in-depth understanding of the 

phenomena and insights gained during data collection can inform theory development. This process 
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can be enhanced by incorporating a testing phase (i.e. Enfolding Literature) for the testing of 

theoretical propositions that emerge from research data against supportive and contrary literature 

(Eisenhardt, 1989). The theory building approach adopted in this project adhered closely to 

Eisenhardt’s framework, which is discussed in chapter 5. 

4.2.2.4.1 Single Instrumental Case Study 
Stake (2000) proposed three classifications of case studies, 1) intrinsic, 2) instrumental and 3) 

collective. An intrinsic case study is undertaken to understand the particular case. In an 

instrumental case study, the researcher aims to understand something other than the particular case 

or refine theory. In a collective case study, a collective of individual cases is used to understand 

phenomena. This project is a single case study that is primarily instrumental but also intrinsic. The 

line between these two types is difficult to determine (Stake, 2000). It is instrumental because it will 

be used to understand phenomena (i.e. CSAV mapping & wicked problems), which is 

fundamentally independent of the SEQ consultation forum but also intrinsic because the particular 

case is extreme, unique and revelatory. An instrumental case study is an inquiry into a particular 

case to provide an understanding of phenomena independent of the case itself. This implies that 

another case could have been studied to investigate the phenomena (i.e. CSAV in consultative 

democracy) as in this thesis.  

 

The instrumental case can be either typical or unusual but an unusual case may provide detail to 

illustrate matters overlooked in typical cases. However, there is no requirement for an instrumental 

case study to be typical or make claims of typicality (Tellis, 1997). Nevertheless, a good case study 

should provide rationale for the choice of case(s) (Harling, 2002). The d-SEQ-RP Consultation case 

study is both unusual and typical, because elements of the case are unique to SEQ and topics 

addressed (e.g. climate change, pollution, renewable energy, urban settlement) are representative of 

regions around the world. Furthermore, urban planning is a global phenomenon. The elements of 

the project case study unique to the SEQ region are the way the consultation was performed, the use 

of CSAV and the map design for consultation discourse visualisation. This project case study has 

intrinsic interest because (1) political text is wicked and (2) Australia and Queensland are ranked 

among the world leaders in e-Democracy and e-consultation. Accordingly, the project looks at a 

significant case study, the d-SEQ-RP Consultation. In addition, the project has relevance to like 

consultations (specifically regional planning and more generally wicked problems).  

4.2.2.4.2 Case Study Limitations 
A frequently cited limitation of the case study method is difficulty in generalising the findings (Yin, 

1994). However, Crosthwaite, MacLeod and Malcolm (1997) argue that much of the criticism of 

the case study method typically stems from their poorly defined research strategies. Hence, 
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Eisenhardt’s (1989) model for building theory from case studies has guided the progression of this 

project.  

 

In addition, Yin (1994) argues that the generalisation of findings can be a legitimate outcome of 

case studies, based on an understanding of the nature of that generalisation. Furthermore, Denzin 

and Lincoln (2000) note that case studies can be seen as a small step toward grand generalisation. 

Furthermore, generalisation to theory, an acceptable product of case studies (Walsham, 2006) and 

this was the primary type of theory building aimed for in this project. 

4.2.2.4.3 Generalisation to Theory 
To explain further, Lee and Baskerville (2003) claim that there is considerable confusion about case 

study generalisability and many qualitative IS researchers incorrectly conclude that statistical 

generalisation is the only valid form. Lee and Baskerville (2003) reason that researchers may 

generalise case study informed theory within the case setting from which it emerged but for this to 

be then criticised for lacking generalisability with other cases is inappropriate. They support this by 

citing that “a theory may never be scientifically generalized to a setting where it has not yet been 

empirically tested and confirmed” (p. 240), and they provide a framework for four types of 

generalisability. These are: (1) generalising from data to description; (2) generalising from 

description to theory; (3) generalising from theory to description; and (4) generalising from 

concepts to theory. Walsham (2006) also proposes the same four types of generalisation from case 

studies and that these are feasible for single case studies. 

 

In addition, Yin (1989) notes that the generalisation of findings from a single case study is a major 

concern and in addressing this Yin (1989, p. 21) claimed that case studies “…are generalizable to a 

theoretical proposition”. Eisenhardt’s (1989) development of the framework for building theory 

from case study research (noted in section 4.2.2.4) was founded on Yin’s case study method and 

Glaser and Strauss’ grounded theory. Although Eisenhardt’s framework was positioned within the 

positivist paradigm, it has been adapted and integrated with Charmaz’s constructivist grounded 

theory method and will be used in this project from an interpretive position. Lee and Baskerville 

(2003) describe Eisenhardt’s procedure as a framework for generalising to theory.  

 

What is more, single case studies in urban planning have made significant contributions to 

knowledge. Classic examples which profoundly changed the view of urban development are, Gan’s 

(1962) “The Urban Villagers”; and Liebow’s (1967) “Tally’s Corner”. These case studies 

contradicted accepted beliefs about the resilience of communities in the face of urban change and 
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revealed poorly known phenomena (Fischler, 2000). Poorly known phenomena is a factor in this 

project (i.e. CSAV mapping in consultation discourse analysis and representation). 

4.2.2.4.4 Units of Analysis 
The unit of analysis is a critical factor in the case study (Yin, 1994). The unit(s) of analysis 

define(s) what the variables of research interest are in a case study (Yin, 1993, p. XV) and thus the 

major focus of analysis.  

 

This project case study has several units of analysis: concepts, actors, an event, processes and 

software. Concepts are CSAV, and the wicked problem and 2nd generation systems approach 

notions. Actors are select organisational members, public stakeholders of the d-SEQ-RP 

Consultation event and individuals engaged in this project for CSAV map quality evaluation. 

Processes are the communication and analysis processes used for public policy making in the d-

SEQ-RP Consultation event. Software included the evaluation and application of qualitative text 

analysis and CSAV software. 

4.2.2.5 Methodological Assumptions 
Idiographic research focuses on specific elements, such as, individuals, incidents, cases, and 

documents and what is particular about these. Thus, the data from idiographic research is of value in 

understanding phenomena within its context (Jupp, 2006).  

 

Accordingly, a hallmark of this project is the intensive, contextual analysis of particular 

phenomena. Figure 4.4 outlines assumptions within idiographic research. 
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The methodological assumptions associated with ideographic research comprise of the assumption 

that the social world can only be understood by obtaining knowledge about the studied subject by 

direct interaction and by getting inside the situation (Gill and Johnson, 1997) and thus, assuming 

that the researcher is an active participator in the scenario (Hirschheim and Klein, 1989). The 

idiographic viewpoint follows an acceptance that each social setting involves a unique set of 

interacting human subjects. Any meaningful inquiry must consider the subjects’ frame of reference 

(Gill and Johnson, 1997). In order to gain explanation through understanding the researcher takes 

account of the subjects’ meaning and interpretational systems. Idiographic methods enable 

adherence to the cognitive structures and terminology of subjects (i.e. emic or insider perspective). 

Such data typically defies accurate quantitative analysis (Baskerville and Wood-Harper, 1996). This 

is partially distinguished by the admission of subjective perception of the respondent and researcher 

into the research frames (Winegardner, 1998). Idiographic research is more commonly identified 

with interpretive, qualitative and case study research methods (Jupp, 2006).  

 

The reporting of this project provides an explicit chain of evidence displaying verbatim responses to 

research interview and questionnaire questions.  

4.2.2.6 Research Trustworthiness 
Criteria for the judgement of rigor within the traditional positivist paradigm are determined by 

measures of; internal and external validity, reliability and objectivity (Guba and Lincoln, 1989). 

This is applicable if the traditional worldview is upheld, which carries the assumption that 

knowledge about the world exists independent of the observer. However, this is not appropriate for 

interpretive, constructivist studies, as the inherent philosophical assumptions are, that multiple 

meanings of the world are constructed by individuals and the researcher and data are not assumed to 

be independent (Guba and Lincoln, 1989). Rather than strict validity, Guba and Lincoln (1989) 

proposed a framework to establish ‘trustworthiness’ which provides useful standards for defending 

interpretive research. Guba and Lincoln’s (1989) ‘fourth generation evaluation’ or ‘naturalistic’ 

framework poses the concepts of ‘credibility’, ‘transferability’, ‘dependability’ and ‘confirmability’, 

which acknowledge the complexity of a social setting and multiple meanings drawn from an 

interpretive inquiry.  

 

The following discusses the four elements of Guba and Lincoln’s framework and outlines activities 

used to operationalise these concepts in this project. Credibility refers to moving from presumed 

realities to focus on the compatibility or isomorphism between constructed realities of respondents 

and those perceived by the researcher and attributed to research subjects (Guba and Lincoln, 1989). 
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Five techniques to increase credibility are prolonged engagement, persistent observation, peer 

briefing, progressive subjectivity and member checks (Guba and Lincoln, 1989). These will be 

operationalised in this project by: 

�x Prolonged engagement will be performed by intensive inquiry over a three and a half year 

period using interviews and questionnaires to collect data and engaging respondents when 

required to clear ambiguity in questions and responses. 

�x Persistent observation enables the identification of the characteristics of a case that are 

most relevant to understand the problem under investigation (Guba and Lincoln, 1989). An 

in-depth analysis of the project case study informed understanding of the phenomena. In 

addition, triangulation with data from different sources and different theoretical schemes 

will further inform understanding. 

�x Peer debriefing will be performed with people external to the project, such as the academic 

supervisors. Peers will be engaged extensively throughout to discuss and refine the 

researcher’s conceptual development of the project case study. 

�x Negative case analysis will be operationalised by contrasting findings and theoretical 

conceptualisation with extant literature to find examples that do not fit emerging themes. 

�x Progressive subjectivity refers to the process of monitoring the inquirer’s own developing 

construction. In this, it will be  important to ensure that the researcher’s construction is not 

given privilege over anyone else’s. This will be monitored through comparison of the 

researcher’s perceptions with respondent discourse and extant literature. 

�x Member checks will be performed to check the research data and interpretations with 

stakeholders to correct any errors; further illuminate understandings; and confirm the 

researcher’s representation of project case study facts. 

 

Transferability which was discussed in section 4.2.4.3 is similar to generalisability. The major 

technique for establishing transferability is rich description (Guba and Lincoln, 1989) and rich 

description is an objective in this project. This will provide detail to allow readers to make decisions 

regarding the transferability of findings.  

 

The theoretical sampling of data (discussed in chapter 5) used in this project will deliberately use 

the developing insights of the researcher to focus data collection in order to improve the emerging 

picture with rich detail. 

 

Dependability is concerned with the stability of the data over time (Guba and Lincoln, 1989). 

Dependability will be enhanced in this project by providing an explicit record of the process of 
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inquiry. In other words, a dependability audit, tracking and explanation of changes in research 

methodology. This chapter explained the research methodology and chapter 5 describes the 

grounded theory method adopted and explains the process of data analysis in detail. 

 

Confirmability refers to the timely analysis of respondent data, which may be fed back to 

respondents for their critique (Guba and Lincoln, 1989). In this project, respondent data and the 

researcher’s descriptions of the project case study will be shared with respondents for feedback. 

Confirmability also implies ensuring that interpretations are grounded in the research case data, 

which is an explicit objective of the grounded theory method used. Model 4.5 provides a detailed 

record of the research processes adopted in the project. 

4.3 Research Processes & Procedures 

Figure 4.5 outlines the four fundamental Phases of the project process. Phase 1 entails the initiation 

and refinement of the project focus which led to the development of the first set of consultation 

discourse maps. Phase 1 consisted of conducting an initial review of literature to identify a research 

gap and developing the research focus and questions. The proposed research direction was 

discussed in interviews with the investigated organisation’s executive, which informed the further 

refinement of the research questions. Public submissions to the d-SEQ-RP Consultation were 

investigated to determined prominent areas of research interest and these findings were further 

discussed in interviews. The d-SEQ-RP Consultation submissions were analysed both manually and 

digitally and during this process a system of grounded theory coding begun. Data to describe the d-

SEQ-RP Consultation case was collected and the initial set of stage 1 consultation maps was 

developed.  

 

Phase 2 will be the process of developing the research instruments (questionnaires) through 

piloting. A pilot questionnaire on the utility of CSAV for the representation and analysis of 

consultation discourse and consultation maps design will be conducted with a small group of 

respondents. The analysis of data from these and additional interviews will serve to further refine 

the research questions, questionnaires and consultation map designs.  

 

Phase 3 will be the process of collection of research respondent data from the first formal 

questionnaire to purposefully selected groups of respondents and the analysis of data from other 

respondent communications (i.e. interviews and respondent feedback). The analysis process will use 

the grounded theory method and this will also inform the focus of further research inquiry and the 

refinement of consultation map design.  

 



CSAV Modelling Wicked Problems 

 
107 

Phase 4 will be the process of collection of research respondent data from the second formal 

questionnaire and the analysis of data from other respondent communications (i.e. interviews and 

respondent feedback). The theory build process will continue in this phase with the data analysis 

and the research process will culminate in the write up of the thesis.  
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4.4 Conclusion 

This chapter has presented the research strategy adopted in this project and the assumptions inherent 

in the research paradigms and methods to provide justification for the research approach used. The 

adopted ontological perspective recognises distinctions between realist and idealist constructivist 

interpretations. Realism assumes that that the social world is made up of hard, tangible structures 

that exist independent of an individual’s appreciation of it. Idealism assumes a subjective view of 

reality, comprising of a social world defined by order, stability, integration, consensus, and 

functional coordination. Constructivists believe reality is relative to the belief system within a 

particular context. These positions are variously at play in the present study. The epistemology 

assumed here however is interpretive which is concerned about the nature of social knowledge and 

the means used to acquire such knowledge, in this project public opinion.  

 

This thesis acknowledges interplay between individual constructivism and social constructivism in 

the construction of public policy, the development of consultation map design and in the research-

data analysis process. The research methodology consists of descriptive research, qualitative inquiry 

and an idiographic, in-depth instrumental case study. The objective of this project will be to 

describe a detailed, highly accurate picture of the computer supported argument visualisation 

modelling and draft South-East Queensland Regional Plan Consultation within a social setting. 

Qualitative inquiry provides vivid, rich descriptions in real life contexts; and has strong potential to 

reveal complexity which is very relevant to research investigating wicked problems.  

 

A case study will be used to investigate the research phenomena in its real life context. This is a 

single instrumental case study with intrinsic interest due to its extreme, unique and revelatory 

nature. The project case study will be used instrumentally to understand phenomena (i.e. CSAV), 

essentially independent of the particular case. Case studies can embrace multi-perspective analyses, 

which is suited to wicked problems and the democratic environment in this project case study. 

 

Finally, the chapter presented the concepts of the ‘fourth generation evaluation’ or ‘naturalistic’ 

framework that will be employed to promote trustworthiness in this project. The four concepts 

within this framework are credibility, transferability, dependability and confirmability. The chapter 

closed with a visual record of the research processes and procedures to be followed. Chapter 5 

discusses the processes of data gathering and analysis and the grounded theory method adopted in 

this project.  
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5 Grounded Theory Development 

5.1 Introduction 

The aim of this chapter is to explain the methodology utilised to collect and analyse the project data. 

In brief, data gathering was performed using face-to-face interviews and three questionnaires 

comprising predominantly of open-ended, qualitative questions. The face-to-face interviews were 

conducted with key personnel from the government department responsible for the draft South East 

Queensland Regional Plan Consultation (d-SEQ-RP). In addition to the face-to-face interviews, 

numerous telephone and email communications were performed throughout the project to elicit 

information that was identified as pertinent as the research progressed and to clarify any ambiguity 

in respondent answers.  

 

The primary research objective is to evaluate the utility of computer supported argument 

visualisation (CSAV) for the representation and analysis of public discourse in so-called wicked 

problems. The project has asked the question, “What contribution can computer supported 

argument visualisation make to representation and analysis in wicked problems?” A major 

theoretical objective is to build upon existing knowledge through the development of grounded 

theory relevant to the ongoing development in areas related to consultative democratic forums and 

policy development generally and specifically, the wicked problems notion and 2nd generation 

systems approach, the IBIS ontology and related software notation and argument map design. 

 

In this project, a grounded theory method consistent with Charmaz (2006, p. 212) who has built on 

the pioneering work of Glaser (1992), Strauss and Corbin (1998) was adopted for a system of data 

analysis. This facilitated theory building from an interpretive perspective. Emerging concepts, 

propositions and theory were then contrasted with extant literature to identify and consider any 

similarities and contradictions.  

 

Elements from Eisenhardt’s (1989) theory building approach for case study research, and the 

grounded theory approach outlined by Charmaz (2006), Dick (2005) and Pandit (1996) provides an 

overview of the research design, data gathering and analysis, and theory development processes 

used in this project (See Table 5.1). The overall structure adopted is largely based on Eisenhardt’s 

(1989) theory building approach but the design has been adapted to the specifics applied in this 

project. Details of the approach used will be discussed in the following sections. 
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Table 5.1 - Grounded Theory Building From Case Study Research 
Phase Step 

RESEARCH DESIGN PHASE 
 1. Getting Started

2. Case Selection
DATA COLLECTION PHASE 
 3. Crafting Instruments & Protocols 

4. Entering the Field
DATA ANALYSIS PHASE 
 5. Analysing Data 

6. Theoretical Sampling 
LITERATURE COMPARISON PHASE 
 7. Enfolding Literature 
ANALYSIS CLOSURE PHASE 
 8. Reaching Closure 
(Source: Eisenhardt, 1989, Charmaz, 2006, Pandit, 1996, Dick, 2005) 

 

5.2 Research Design 

Table 5.2 - Grounded Theory Building From Case Study Research
Step Activity  Reason

RESEARCH DESIGN PHASE 

1. Getting Started 
Define research question. Focuses efforts 
Possibly a priori constructs Provides better grounding of construct measures 

2. Case Selection 
Neither theory nor hypotheses Retains theoretical flexibility. 
Specified populations. Constrains extraneous variation and sharpens external validity. 

(Source: Eisenhardt, 1989, Charmaz, 2006, Pandit, 1996, Dick, 2005) 

 

Table 5.2 shows the first phase (Research Design) of the theory building approach followed in this 

project. Step 1. Getting Started: The initial literature reviewed at the outset of the project generated 

broad constructs and guided subsequent data collection. This provided grounding for the research, 

interviews and questionnaire questions. Step 2. Case Selection: The d-SEQ-RP Consultation was 

selected because it was a significant case study, which also met the criteria of the research inquiry. 

Early in the project, the initial review literature and theoretical reflection was kept to a minimum 

which provided the flexibility to allow the research questions to evolve from field data.  
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5.3 Data Collection Phase 

Table 5.3 - Grounded Theory Building From Case Study Research 
Step Activity Reason 

DATA COLLECTION PHASE  

3. Crafting Instruments & 
Protocols 

Multiple data collection methods 
Strengthens grounding of theory by 
triangulation of evidence. (Suitable 
for ‘rich’ data gathering.) 

Qualitative and quantitative data 
combined 

Synergistic view of evidence 
Fosters divergent perspectives and 
strengthens grounding 

4. Entering the Field 

Overlap between data collection 
and analysing, including field 
notes. 

Speeds analysis and reveals helpful 
adjustments to data collection. 

Flexible & opportunistic 
collection methods. 

Allows investigators to take 
advantage of emergent themes and 
unique case features. 

(Source: Eisenhardt, 1989, Charmaz, 2006, Pandit, 1996, Dick, 2005) 

 
Table 5.3 shows the second phase (Data Collection) of the theory building approach. 

Step 3: Crafting the Instrument & Protocols 
Methods of data collection in qualitative case studies usually consists of interviews, questionnaires, 

observations and document analysis (Winegardner, 1998, Eisenhardt, 1989). In this project, data 

was gathered using face-to-face interviews, three qualitative questionnaires and document analysis. 

In addition, numerous telephone and email communications were performed throughout the project 

to elicit information that was identified as pertinent as the research progressed and to clarify any 

ambiguity in respondent answers.  

 

In this project, qualitative research was the primary approach used to explore individual perception 

of the phenomena investigated. Interviews, questionnaires and document analysis were used to 

gather qualitative data. A very small element of quantitative data analysis was also used which will 

be discussed in chapter 9. 

5.3.1 Primary Data 
Primary data is new data collected for the direct purpose of a research project (Ticehurst and Veal, 

2000). Primary data in this project consists of the research interview transcripts, the d-SEQ-RP 

Consultation discourse (i.e. public submissions) and questionnaire(s) responses. All interviews were 

recorded and digitised so that they could be analysed asynchronously and stored. Research 

respondent data and their assigned respondent pseudonyms have been store separately so that 

privacy is protected. 

5.3.1.1 Interviewing 
The purpose of qualitative research interviews is to gather interviewee descriptions of the research 

environment with respect to their perception of the meaning of a specified phenomena; individual 
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perceptions of processes within a social unit and historical accounts of the phenomena (Amaratunga 

et al., 2002). De Laine (1997) outlines three interview strategies in qualitative research: 1) 

structured or formal interviews (e.g. surveys); 2) focussed or semi-structured interviews using an 

interview guide; and 3) unstructured interviews (e.g. undetermined questions & answers).  

 

The interview technique used was a combination of De Laine’s last two. Some key questions were 

developed to guide the interview but unprepared questions were asked that were inspired as 

interviews evolved. This technique built a level of flexibility into the interview approach. The 

question types were primarily in-depth open-ended questions but some closed ended and technically 

oriented questions were also required.  

 

The role of the interviewer in semi-structured interviews is somewhat directive (Ticehurst and Veal, 

2000). The purpose of open-ended inquiry is to access the interviewees’ perspective. Open-ended 

inquiry, case study research enables the use of inductive methods, which aim to build theory and 

generate hypotheses (Amaratunga and Baldry, 2001). The technique enables multiple interviews 

with the same respondents to either clarify ambiguity or seek new information (Ticehurst and Veal, 

2000).  

 

In this project, the object of interviews with the government agency executive and expert 

planner/analyst personnel was performed to develop an understanding of the unique way personnel 

in the department performed the analysis, develop meaning from the consultation data and then 

integrated this into the SEQ Regional Plan. 

 

All research interviews were recorded and stored as MP3 files. These are available on request from 

the author. Only relevant sections of interviews were transcribed and all such verbatim data has 

been included throughout the thesis to provide a chain of evidence. 

5.3.1.2 Interviewees 
The spread of interviewees across a department hierarchy is regarded as good practice in 

interviewing because it represents a variety of voices and can aid in reducing ‘elite bias’ (Myers and 

Newman, 2007). 

 

In this project, interviews were conducted with the senior and middle management and operative 

level staff of the Queensland Government’s Office of Urban Management. This department 

conducted the d-SEQ-RP Consultation and the interviewed government officials had responsibilities 

for regional planning and the analysis of the d-SEQ-RP Consultation discourse (key personnel). In 
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addition, the management of the Queensland Government, e-Democracy Unit was interviewed. The 

e-Democracy Unit is responsible for providing the technical platform for the government and other 

community groups to conduct public consultations.  

 

In total, eight face-to-face interview sessions were conducted with eight government respondents. 

All but one interview session consisted of multiple interviewees. Two of the interviewees 

participated in multiple interviews. The subjects were selected because they had key knowledge of 

aspects of SEQ Regional Planning and the d-SEQ-RP Consultation.  

5.3.1.3 Interview Data Verification 
Numerous email and telephone communications were conducted with the interviewees throughout 

the project. This communication was performed to clarify any ambiguity in interview responses and 

to verify critical and/or sensitive information.  

5.3.1.4 Consultants 
Multiple email and telephone communications were also conducted with five specific expert 

sources outside the respondent groups. In this thesis, these individuals are referred to as consultants. 

Their fields of expertise are 1) computer supported argumentation, 2) e-Consultation and 3) 

Compendium software development. 

5.3.1.5 Questionnaires 
Fontana and Frey (1994, p. 361) suggest that interviews can take the form of questionnaires. In this 

project, the use of questionnaires therefore complemented the interviews, enabled participants to 

participate asynchronously at a time most convenient for them and gave respondents more time to 

reflect upon their answers. Furthermore, the use of questionnaires for data collection offered a less 

obtrusive approach than face-to-face interviews alone. Time constraints and work interruptions 

were considerations due to the work commitments of a busy government department and expert 

respondents’ schedules.  

 

Email as opposed to postal distribution has been found to yield advantages such as: lower costs, 

shorter response times and direct data entry (Al-Omiri, 2007). Research has also found that emailed 

questionnaires can be perceived by respondents as more important than postal questionnaires due to 

the personal nature of email (Al-Omiri, 2007). In this project, the questionnaires were distributed 

via email, which reduced the logistical constraints associated with respondents being from dispersed 

locations around the world. 
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In this project, three qualitative questionnaires were undertaken. The first served as a pilot 

questionnaire. Neuman (2000) posits that piloting questionnaires enable the testing of vocabulary 

and the identification of question ambiguity. These were objectives sought from the pilot 

questionnaire. 

 

Both categories of question types (i.e. closed and open-ended questions) that were utilised in the 

questionnaires have advantages and disadvantages. For example, closed-ended questions are easier 

and quicker for respondents to answer and their responses are easier for the researcher to analyse. 

Yet they can guide and restrict responses, imposing simplistic response options to complex issues. 

For example, in this project, a closed question asked was “Do you perceive any benefit from the use 

of argumentation in the analysis of consultation submissions in participative democracy?” Open-

ended questions place less restraint on responses enabling respondents to qualify and clarify 

answers. For example, in this project, an open question asked that built upon the example above 

was, “What are the different kinds of insight that a CSA tool could provide to analysts? To what can 

any insights gained be attributed?”  

 

Open-ended questions are generally a richer source of data but answering them is more time 

consuming and the analysis of their responses is more demanding. Neuman (2000) suggested that 

disadvantages can be reduced by mixing both forms and this was the approach taken in this project. 

5.3.1.6 Questionnaire Respondents 
Respondents of the questionnaires consisted of 5 specific groups. These were selected key 

personnel from the 1) SEQ government department, 2) international argumentation and 

Compendium experts, 3) a group of undergraduate students and 4 & 5) 2 groups of postgraduate 

(Masters) students. These respondents were selected purposefully. The governmental personnel had 

a) direct involvement in the d-SEQ-RP Consultation and b) expertise in urban planning and c) 

policy development. The international argumentation and Compendium respondents had expertise 

in their respective areas. Student groups were chosen as being representative of a) SEQ public and 

b) educated users of information visualisation. Table 5.4 presents a summary of the research 

questionnaire respondents. 
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Table 5.4 – PhD Questionnaire Respondents 
Questionnaires  Respondents Expertise 

Pilot 
Pilot Questionnaire 3 SEQ Planner/Analysts Expert planners / skilled users of information 

visualisation / inexpert in argument 
visualisation 

 3 International Argumentation Experts Experts in argument & information 
visualisation / inexpert in urban planning 

Stage 1  
Planner/Analysts’ Questionnaire 3 SEQ Planner/Analysts Expert planners / skilled users of information 

visualisation / inexpert in argument 
visualisation 

Expert Questionnaire 4 International Argumentation Experts Experts in argument & information 
visualisation / inexpert in urban planning 

Public Questionnaire 31 Business School, University Students Educated users of information visualisation / 
inexpert in argument visualisation / inexpert 
in urban planning 

Stage 2  
Stage 2 Questionnaire 2 International Argumentation Experts Experts in argument & information 

visualisation / inexpert in urban planning 
Total 43 (Respondents)  

 
In total forty three people responded to the questionnaires. At first, three SEQ Planner/Analysts who 

were members of the SEQ, Office of Urban Management and three International Argumentation 

Experts participated in the pilot questionnaire. These respondents were unsupervised and therefore 

were not given any explanation of the procedures or rationale used for CSAV mapping nor for the 

application of the software notation other than a brief notation key in the questionnaire. These 

respondents viewed all maps (relevant to the questionnaire questions) at their leisure via a specified 

Internet site. 

 

Data for the stage 1 questionnaire was gathered from three government planner/analysts’ who were 

all of the planner/analysts responsible the specific area of the d-SEQ-RP Consultation investigated 

(i.e. Natural Environment: Atmosphere). These government analysts were also unsupervised and 

therefore were not given any additional information or explanation other than that within the 

questionnaire. These respondents also viewed all maps (relevant to the questionnaire questions) at 

their leisure via a specified Internet site. 

 

In total, eight (8) international argumentation experts responded to the questionnaires. Four of them 

responded to the stage one questionnaire and two of them responded to the stage 2 questionnaire. 

All experts were also unsupervised. These respondents also viewed all maps (relevant to the 

questionnaire questions) at their leisure via a specified Internet site. 

 

A group of 20 undergraduate students responded to the stage 1 questionnaire. This group were also 

unsupervised. Three (3) MBA students and 8 advanced masters’ students responded to the stage 1 

questionnaire. This group of 11 postgraduate students was supervised. The SEQ consultation and 
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text analysis processes used were explained to them. They were given an explanation of the 

software (Compendium) notation and its use and details of the map structures, link lines and 

graphics. The student groups can be viewed as representing the SEQ public and a comparison can 

be made between the groups who were supervised and those unsupervised. These respondents 

viewed all maps (relevant to the questionnaire questions) via a lecture theatre presentation in which 

they could ask for any general clarification of questionnaire questions or maps. 

5.3.1.7 Questionnaires Development 
The questionnaires were initially informed by the early interviews and literature review. The 

questions were then tested in a pilot questionnaire that was sent to three government 

planner/analysts and three international experts in the field of argumentation (Experts 1, 3 & 7). The 

pilot consisted of sixteen questions. The responses from these experts aided in honing the 

questionnaire to improve the wording of questions and alignment with the evolving research 

direction. The pilot questionnaire informed the development of the first questionnaire (i.e. stage 1) 

and results from the stage 1 questionnaire then informed the development of a second questionnaire 

(i.e. stage 2).  

 

Some additional questions were included in the questionnaires for the government analysts and 

argumentation experts to elicit specialist knowledge according to their area of expertise. This 

process resembles the mirroring model, in which questionnaire wording is adapted to represent a 

group’s language (Myers and Newman, 2007). This can function to reduce the chances of imposing 

the researcher’s worldview on the research subjects. For example, two of the questions posed to 

experts were relevant to experts only, hence were not included in the latter questionnaire 

distributions (see questions a & b below). 

a. Do you think that currently available argumentation software has limitations (i.e. 

significant or otherwise)?  

b. If yes, what are the limitations that you perceive? 

 

Resulting from the experts’ feedback and emerging research needs, nine of the pilot questions 

remained unchanged and carried through to the final questionnaire, three questions were 

decomposed into two or more questions to improve the specificity of answers. This means that the 

focus of the questionnaire remained unchanged but the wording of these questions was amended to 

improve question efficacy and thus ensure that respondents answered more specifically. The 

ensuing government questionnaire consisted of 21 questions. In the questionnaire sent to the 

government analysts, two questions were relevant to government analysts’ expertise only (see 

questions c & d below) and therefore removed from the final questionnaire. One question (question 
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e below) was specified for government analysts and thus the wording was generalised in the final 

questionnaire because the final questionnaire was primarily aimed at the general population.  

c. Would other regional planning government officers (i.e. in Australia and/or globally) with 

similar expertise, come to the same conclusions as the OUM analysts have from the SEQ 

regional planning submissions? 

d. As a professional regional planning officer, is it your function to analyse the data 

objectively (i.e. representing the citizenry) or subjectively as an individual expert?  

e. In relation to the use of computer supported argumentation, what can you suggest that 

might be done to support you in the analysis of public submissions? [Please write any and 

all suggestions that come to mind] (specified for government analyst but generalised in the 

final questionnaire) 

 

Four of the questions from government analysts’ questionnaire were further decomposed into two 

questions to improve the specificity of answers. The final stage 1 questionnaire consisted of 23 

questions and the stage 2 questionnaire consisted of 15 questions. An example of each questionnaire 

with all relevant respondent group(s) per question noted is in Appendix 3. All questionnaire 

questions were conducted using either a hardcopy or digital document, which respondents filled out 

independently. Therefore, the questionnaire questions were not asked verbally. 

5.3.1.8 Questionnaire Data Verification 
Numerous email and telephone communications were conducted with the questionnaire respondents 

throughout the project. This communication was performed to clarify any ambiguity in 

questionnaire responses and to verify critical information.  

5.3.2 Secondary Data 
Secondary data is existing data that was collected for purposes other than the present research 

project (Ticehurst and Veal, 2000). In this project, secondary data consisted of a review of 

documentation on the responsible government agencies, the Office of Urban Management, the e-

Democracy Unit, the ConsultQld and Office of Urban Management web sites and the government 

reports relevant to this project.  

5.3.2.1 Agency Document Review 
Every case study utilises a documentation review in some form (Yin, 1994). In this project, the 

information found in the agency documentation review provided varying forms of explicit 

information, which was useful to investigate background information, to contrast with and 

corroborate interview data, provide correct spelling of names (personnel & artefacts) and 

verification of titles and events. In effect, this acted to verify whether interview data was correct and 
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construct inferences from the documentation about the project site. In this project, the 

documentation consisted of: 

�x Organisation structure 

�x Mission Statement 

�x Code of Ethics 

�x Relevant work practice policies 

�x Relevant organisational and departmental action plans 

�x Outline of technical infrastructure for online tools 

5.3.2.2 d-SEQ-RP Consultation 
The government reports consisted of the draft SEQ Regional Plan (Office of Urban Management, 

2004), SEQ Regional Plan Consultation Report (Office of Urban Management, 2005a), the SEQ 

Regional Plan (Office of Urban Management, 2005b), the SEQ Infrastructure Plan and Program 

2006-2026 (Office of Urban Management, 2006a), the SEQ State of Region Sustainability 

Indicators: Baseline Review 2006 (Office of urban Management, 2006c), SEQ Regional Plan 2005-

2026 Amendment 1 (Office of urban Management, 2006b), and the Urban Development Monitoring 

Report: SEQ Plan 2006-2026 (Office of urban Management et al., 2006). 

5.3.3 Sampling 
In this project, the research respondents were selected purposefully because they had specialist 

knowledge in areas relevant to the research objectives and the student groups represented the 

general-public. Hence, the specific type of sampling utilised in this study was purposeful sampling 

(Ticehurst and Veal, 2000).  

5.3.4 Triangulation 
The metaphorical use of the term triangulation can be traced to Campbell and Fiske (1959) who 

referred to a practice of ‘multiple operationalism’ aimed to enhance rigour in research. Campbell 

and Fiske (1959) reason that more than one method should be used in validating research as it will 

ensure that the variance reflected is that of the trait and not of the methods (Amaratunga and Baldry, 

2001). The premise of triangulation is that the weaknesses in each single method or source will be 

compensated by the strengths of another (Amaratunga and Baldry, 2001). This concept has evolved 

to include multiple types of triangulation. Some of these are:  

�x Data triangulation – multiple ways of data collection and analysis (e.g. different times, 

space & persons). 

�x Investigator triangulation – multiple investigators who will bring diverse perspectives. 

�x Theoretical (also perspective) triangulation – the use of multiple theories/perspectives in 

the analysis and interpretation of data about a phenomenon. 
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�x Methodological triangulation – the use of qualitative and quantitative methods. When the 

same conclusions are reached validity is established (Denzin, 1978, Jick, 1983)  

 

In this project, data source and theory triangulation were evident. Data triangulation is achieved by 

gathering data collected from different people, locations and at different times (Denzin, 1978). All 

three of these elements were prevalent in the data collection process. In this project, multiple groups 

of respondents from different fields were investigated about common phenomena. Respondents 

were from dispersed locations around the world and the data collection occurred at varying intervals 

throughout the project. Multiple data sources provides a more comprehensive perspective of the 

research phenomena and enabled validation, and cross checking of communications (Neuman, 

2000). 

 

Theoretical triangulation enhances validation when convergent findings are found from different 

respondents and groups. Conversely, divergent findings can present the need to reconcile 

differences which in turn can lead to richer explanations of phenomena (Jick, 1983). 

 

In this project, theory triangulation was operationalised in that multiple theoretical frameworks 

were incorporated in tandem into the data analysis process. Theoretical concepts such as 

participatory democracy, political transparency, the notion of wicked problems, intelligence 

amplification, multimedia learning theory and sensemaking were used for contrasting research 

findings and toward which the grounded theory from the project was generalised.  

Step 4: Entering the Field 

5.3.5 Data Collection and Analysis Overlap 
Eisenhardt’s (1989) fourth step or frequent overlapping of data analysis and collection corresponds 

with the Glaser and Strauss’ (1967) joint data collection, coding and analysis for grounded theory 

methodology. In this project, this was achieved by the recording of interviews, verbatim 

transcription and the initial coding of interview transcripts in tandem with the interviews. The 

subsequent interview-data analysis process involved focused coding to identify and organise 

significant concepts and categories and then theoretical coding was used to specify possible 

relationships between the focused codes.  

 

Throughout the research analysis and coding process, memoing was performed to record emergent 

patterns, issues, contradictions and theoretical cognition. These informed the evolution of the 

research direction and questions, and thus areas of investigation for subsequent interviews and 

questionnaires.  
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For example, from the outset of the research interviewees said, “We do need to look at other means 

to add in the analysis of submissions” (Government Interviewee 1). What tools can assist?” 

(Government Interviewee 3). The data collection and analysis, field noting and memoing informed 

the conceptualisation that an exploration of tools and technologies that could assist the analysis and 

communication processes in public consultation is required.  

 

Another example is “Facilitators of consultations have an obligation to go back to participants to 

explain to people how their contributions are used” (Government Interviewee 3). This highlights 

the issue of transparency and accountability required in public policy making and consultative 

democracy and therefore the need for suitable communication media to convey policy decision 

rationale. The explicit communication and evaluation of decision rationale is a feature of CSAV. 

Hence, an exploration of its utility in the project case study environment was proposed.  

 

Another example of research direction and investigative areas, grounded in the project data is, “By 

exposing people to more points of views, it helps them to see that maybe there are bigger issues that 

we need to deal with” (Analyst 2). In addition, “If a collaborative mapping was conducted while the 

submissions were being categorised, it is possible that the findings of one area of submissions could 

influence the perceptions of other analysts” (Analyst 2). These relate to the wicked problem notion, 

the second-generation systems approach designed to aid in dealing with wicked problems and the 

process of argumentation. Reflection upon these statements supported the choice for exploration 

into the wicked problems notion and argument visualisation with which to support both 

communications and discourse analysis in consultative democracy.  

 

Finally, reflection upon statements such as “One issue is, how do we manage large quantities of 

data?” (Government Interviewee 3); “We were not expecting the volume of submissions that we 

received” (Analyst 2); “Due to the large volume of submissions, categorisation became very 

complicated” (Analyst 4); led to the perception that a distinct argument map design would be 

required for consultative democracy. These examples illustrate the overlap between data collection 

and analysis and how a reflective process using field notes and memoing influences the research 

direction and data gathering while also giving theoretical guidance. 

5.3.6 Flexible & Opportunistic Methods 
The qualitative interviews and questionnaire approach used were flexible and opportunistic 

methods. These were adaptable to the evolving direction and requirements of the project. Interview 

questions were guided but not limited to formal protocol, which enabled the researcher to probe 
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emergent concepts. In summary, the questionnaires evolved as the research progressed and were 

fashioned to address respondent group distinctions. 

5.4 Data Analysis Phase 

Table 5.5 - Grounded Theory Building From Case Study Research
Step Activity Reason 

DATA ANALYSIS PHASE  

5. Analysing Data 

Within case analysis Gains familiarity with data and preliminary theory generation. 
Initial coding Develop concepts, categories and properties 

Focused coding  Sorting by significance or frequency. To sort, synthesise, 
integrate & organise data 

Theoretical coding 
Theoretical codes specify possible relationships between 
categories developed in focused coding. 

Memoing Document data inspired ideas and thoughts 

Constant comparison 
Making comparisons between disparate data, codes and 
categories to advance conceptual understanding. 

6. Theoretical Sampling 
Seeking pertinent data to develop 
emerging theory. 

Elaborate and refine the categories constituting grounded theory. 

Theoretical saturation when possible Ends process when marginal improvement becomes small 
(Source: Eisenhardt, 1989, Charmaz, 2006, Pandit, 1996, Dick, 2005) 

 
Table 5.5 shows the third phase (Data Analysis) of the theory building approach followed. 

Step 5: Analysing Data 

5.4.1 Within Case Analysis 
Within case analysis refers to becoming “intimately familiar with each case as a stand-alone entity” 

(Eisenhardt, 1989, p. 540). A reality of case studies is that they accumulate a large amount of data. 

The amount of data can be further increased due to the open-ended nature of a descriptive case 

study, as was this project.  

 

A detailed description of the project case context was written and is documented in chapter 3. This 

was gathered mostly from the interviews and secondary data such as published reports on the d-

SEQ-RP Consultation. This description acts to provide context for the research and a link between 

the data analysis and research conclusions. 

5.4.2 Grounded Theory 
The method of data analysis followed the fundamentals of grounded theory method. The particular 

approach used in this project was fashioned on Charmaz (2006), who was informed by the traditions 

of the grounded theory method co-founders, Glaser and Strauss and later Strauss and Corbin.  

 

The logic of grounded theory guides data-gathering methods as well as of theoretical development 

and codes developed from the data analysis serve to crystallise one’s interpretation of the data 
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(Charmaz, 2006). Strauss and Corbin (1990) propose that grounded theory emphasises the fit 

between data and emerging theory. Piantanida, Tananis, & Grubs (2004, p. 335) state,  

“ the procedures of grounded theory provide interpretive researchers with a disciplined process, 

not simply for generating concepts, but more importantly for coming to see possible and 

plausible relationships among them. It is the researcher’s portrayal of these conceptual 

relationships that constitute a grounded theory.” 

 

A further observation by Charmaz (2006, p. 139) is that a clear identification of what grounded 

theory was used for in information systems research is often overlooked. Accordingly, grounded 

theory method adopted in this project was used to provide (1) a coding method and (2) a disciplined 

structure in the data analysis and the theory development processes. Figure 5.1 illustrates the overall 

process used. Four stages of coding where utilised. Microsoft Word and Excel were used 

throughout the process to record, structure and represent research content, coding and memos. 

Compendium software was also used to map codes conceptually and relationships between 

developed categories. Theoretical concepts that emerged were contrasted with relevant extant 

literature. 

 

 

5.4.3 Grounded Theory Defined 
Glaser, and Strauss and Corbin have espoused the two classical steams of Grounded Theory. Glaser 

(1992, p.16) defines grounded theory approach as:  

“a general methodology of analysis linked with data (text) collection that uses a systematically 

applied set of methods to generate inductive theory about a substantive area.” 

 

Strauss and Corbin (1990, p. 23) define a grounded theory as one that is;  
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"Inductively derived from the study of the phenomenon it represents. That is, it is discovered, 

developed and provisionally verified through systematic data collection and analysis of data 

pertaining to that phenomenon. Therefore, data collection, analysis and theory stand in 

reciprocal relationship with each other."  

 

A third and more recent version of grounded theory is the social constructivist version proposed by 

Kathy Charmaz. Charmaz (2006) has argued that Glaser’s (1978) and Strauss and Corbins’ (1990) 

ongoing work has resulted in grounded theory becoming more positivist. She suggested that a more 

constructivist, interpretive approach would enable researchers to focus on human agency, social and 

subjective meaning, and problem solving practices and action.  

 

Charmaz (2006, p. 187) states, that grounded theory is “A method of conducting qualitative 

research that focuses on creating conceptual frameworks or theories through building inductive 

analysis from the data”. She further says that the grounded theory method “favours analysis over 

description, fresh categories over preconceived ideas and extant theories, and systematically 

focused sequential data collection over large initial samples”. This method is distinguished from 

others “since it involves the researcher in data analysis while collecting data” which is used “to 

inform and shape further data collection”. Accordingly, “the sharp distinction between data 

gathering and analysis phases of traditional research is intentionally blurred”. 

 

Charmaz (2003, p. 269) proposed that this method will enable users to, “further their knowledge of 

subjective experience and expand its representation while neither remaining external from it nor 

accepting objectivist assumptions and procedures”. All of the elements raised by Charmaz above 

are of particularly relevance to the research design in this project and therefore this version has been 

adopted. 

5.4.4 Abduction 
Glaser and Strauss (1967) proposed that grounded theory was an inductive approach (i.e. 

generalising from specifics) used to build substantive theory regarding some phenomena. Strauss 

and Corbin (1998) argued that induction has been overemphasised in grounded theory. They 

claimed that the grounded theorist requires “an interplay between induction and deduction (as in all 

science)” (Strauss and Corbin, 1998, p. 138). Charmaz (2006) characterises the grounded theory 

method as an abductive method, which is neither exclusively inductive nor deductive and uses both 

in a form of abductive inference.  
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“Abductive inference entails considering all possible theoretical explanations for the data, 

forming hypotheses for each possible explanation, by examining data, and pursuing the most 

plausible explanation” (Charmaz, 2006, p. 103). 

 

Charmaz’s account is an accurate description of the data analysis and theorising process that 

occurred in this project. As the data was analysed, plausible theoretical explanations were noted as 

memos, which were further explored throughout the analysis process. 

5.4.5 Grounded Theory Debate 
Fundament epistemological schisms developed between the grounded theory co-founders’, which 

led to the evolution of what is now called the ‘Straussian’ and ‘Glaserian’ versions of grounded 

theory method (Stern, 1994). This is most evident from the publication of Strauss and Corbin’s 

(1990) “Basics of qualitative research: grounded theory procedures and techniques” and the critical 

public response from Glaser (1992).  

 

There are several significant differences between the ‘Straussian’ and ‘Glaserian’ versions that will 

now be discussed. Firstly, Strauss and Corbin (1990) espouse the use of prior theory to aid 

researchers in gaining insight about their data. Furthermore, they allow the researcher to elect in 

advance a particular issue on which “to focus one’s observations, interviews and other data 

gathering” (Douglas, 2004, p. 60). Conversely, Glaser (1978) advocates that a researcher should 

approach research with few preconceived theories that dictate concepts and relationships and 

therefore should not bring prior theory into the research endeavour. However, in later literature both 

authors acknowledged that reading both related and unrelated literature will help to sensitise 

researchers to their topic (Glaser, 1992, Strauss and Corbin, 1998).  

 

Sensitising denotes the interests and general set of concepts grounded theorists often bring to their 

studies that sensitise one to ask particular kinds of questions about their topic (Blumer, 1969). 

Charmaz (2006), states that this process only provides a starting point, not an end. Furthermore, 

Miles and Huberman (1994) argue, that all researchers approach their research with inherent biases, 

some guiding ideas, fundamental concepts about the phenomenon, general research questions and 

hunches about where to look for answers. 

 

In this project, the focus of research inquiry ultimately taken was completely different from initial 

direction proposed. As the research evolved, it was decided that the initial research problem of text 

mining and sentiment analysis of e-Democracy discourse would be less fruitful than anticipated due 

to the limitations of technologies of the time and thus a new research direction was followed. 
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Furthermore, conducting a literature review is a common requirement of the candidature 

confirmation process. Hence, prior knowledge of theories such as the notion of wicked problems 

was carried through the research. It can therefore be understood that such knowledge functioned to 

sensitise the research inquiry in some form. Furthermore, as prior knowledge was drawn from 

several substantive areas (e.g. e-Consultation, CSAV, wicked problems, problem solving & 

multimedia) this functioned to guard against unintentionally forcing the data into particular 

preconceptions. 

 

Another area of difference was the use of a prescribed systematic approach in the operation of 

grounded theory analysis. In comparison to Glaser (1992), Strauss and Corbin’s (1990) approach is 

significantly more prescriptive. Stern (1994) proposed that Strauss and later Strauss and Corbin 

developed this modification in response to criticisms raised that grounded theory was loose, lacking 

verification and having tangled description. To Glaser, the respondents’ world should emerge 

naturally from the data with little attention to analysis process structure. Glaser (1992, p. 71) stated 

that one "should simply code and analyze categories and properties with theoretical codes which 

will emerge and generate their complex theory of a complex world". Glaser (1992) argued that 

prescribed rules and procedures would force description of the phenomena. In this project, the 

grounded theory techniques used for data collection and analysis functioned as research tools only, 

they did not dictate the data collection nor drive the data analysis. 

 

Coding steps are at the heart of traditional grounded theory analysis, which comprise of open, axial 

and selective coding. Glaser (1992) took further exception to Strauss and Corbin’s (1990) 

recommended systemised treatment of such codes and in particular, their treatment of axial coding. 

According to Strauss and Corbin (1998, p. 124) 

“The purpose of axial coding is to begin the process of reassembling data that were 

fractured during open coding. In axial coding, categories are related to their subcategories 

along the lines of their properties and dimensions to form more precise and complete 

explanations about phenomena. It looks at how categories crosscut and link”. 

 

Strauss and Corbin (1998, p. 131) proposed that axial coding should be performed by placing labels 

on causal, intervening and contextual conditions “to sort out some of the complex relationships 

among conditions and their subsequent relation to actions/interactions and their consequences”. 

However, Glaser (1992) argued that this process would all too easily result in researchers forcing 

data into a preconceived framework and thus missing their relevance. Furthermore, Glaser (1978) 

proposed that theoretical coding precludes that need for axial coding, as they weave the fractured 

story back together. Glaser believed that Strauss and Corbin's overemphasis on a prescribed analysis 
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framework would yield rich conceptual description at the expense of abstract conceptualisation or 

theory building (Fernandez, 2005).  

 

In this project, theoretical rather than axial coding was used because the coding strategy of initial, 

focused and selective coding and the focused development of salient categories adhered to, 

effectively served the research needs in abstract conceptualisation. 

 

Charmaz (2006, p. 18) claims that such ongoing tensions in grounded theory “between data 

collection strategies and what constitutes 'forcing' remain unresolved”. For example, Glaser (1998, 

p. 94) cautions against preconceiving “interview guides, units for data collection, samples, received 

codes, following diagrams, rules for proper memoing and so forth”.  

 

However, in this project an open-ended interview guide was used, which Charmaz (2006) claims is 

hardly of the same order as imposing codes on collected data. Charmaz (2006) argues that rather 

than forcing preconceived ideas and theories directly upon the research data, grounded theorists 

evaluate the fit between their initial research interests and the emergent leads that they perceive 

within the data. In fact, many of the codes used in this project were in vivo codes (i.e. respondents’ 

verbatim words and/or phrases), elicited directly from the dataset, which helped preserve 

respondents’ meaning and importantly were not forced. 

 

Strauss and Corbin (1990, p. 38) also believe that the "the research question in a grounded theory 

study is a statement that identifies the phenomenon to be studied". Glaser (1992, p. 22) stressed that 

the research question should emerge as a natural by-product of open coding, theoretical sampling 

and constant comparison. grounded theorists should ideally approach their studies "with the abstract 

wonderment of what is going on that is an issue and how it is handled" (1992, p. 22).  

 

In this project, the research questions emerged and were refined, as the research evolved. The 

research inquiry however was by no means blind, but the final form of research questions was 

consolidated approximately two years after the project had begun.  

 

Another central Glaserian criticism of Strauss and Corbin is their repeated emphasis on theory and 

hypothesises verification and validation. Glaser (1992) argues that such verification falls outside the 

parameters of grounded theory and recounts that verification is in fact "exactly what we had tried to 

get away from" (Glaser and Strauss, 1967, p. 67). This project did not aim to test a prescribed 

theory or hypothesis but to build grounded theory. 
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5.4.6 Grounded Theory Analysis Strategy 
Coding is the “central method in the transformation of the data to a theory” (p. 210) which aims to 

“ identify, develop and relate the concepts that are the building blocks of theory” (Goede and 

Villiers, 2003, p. 211). Grounded theory codes represent interpretations of the data, as opposed to 

forcing preconceived ideas upon the data.  

 

In this project, the coding strategy adopted closely adhered to four distinct stages advocated by 

Charmaz (2006). Specifically, this consisted of initial coding, focused selective coding, focused 

development of salient categories and theoretical coding (represented in figure 5.2). As concepts 

emerged from the data during analysis, these were recorded within the digitised texts as codes, 

along with conceptual descriptions of codes when elaboration was deemed necessary. Codes were 

continually refined considering their frequency and significance throughout the analysis process. 

These codes further informed the identification of patterns within the dataset and the development 

of thematic and conceptual categories. The memoing of ideas about emerging grounded theory 

continued throughout the analysis process. Relationships between categories were developed by 

both physically entering category headings along with relevant discourse into Excel and conceptual 

relationships were theoretically diagrammed using Compendium. This analysis strategy also 

enabled comparative analysis between respondent answers and between the different respondent 

groups, which added in strengthening pattern awareness. 
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5.4.6.1 Initial Coding 
The goal in the initial coding process (Figure 5.2: Mandate 1) is to remain open to possible 

theoretical directions detected from the initial interpretation of data. These codes are provisional 

allowing flexibility to adapt to emergent conceptualisations from the data. Initial codes are 

subsequently developed through focused coding and analysis based on what was perceived to be 

most salient and significant to the researcher for explaining what was perceived to be happening. 

Initial coding is similar to Glaser’s (1978) open coding in which the researcher is instructed to 

remain open. However, initial coding by Charmaz (2006) encapsulates the acknowledgment that the 

researcher holds prior ideas and skills. In the sense that a researcher develops codes to define what 

she/he perceives to be happening and is significant in the data about the phenomena, no research is 

neutral. 

 

This form of coding may use a word-by-word, line-by-line, or an incident-by-incident approach to 

the analysis of data. Yet, micro level analysis coding of data such as word-by-word or line-by-line 

can become tedious and may lead to over-conceptualisation (Glaser, 1978). Conversely, incident-

by-incident analysis alone might also overlook important detail.  
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In this project, all of these varying levels of abstraction were used at different times throughout the 

data analysis process, dependent on what was perceived in the data. Table 5.6 presents examples of 

initial codes used, which emerged from the data. 

Table 5.6 – Initial Coding Examples 
Initial Codes Verbatim Discourse 

Weighting submissions “Public input needs to be weighted in some way (e.g. informed source vs vested interest, 
organisation vs one citizen, public interest vs private interest, and so on)”. 

Determining interrelationships “Can assist in determining interrelationships and developing consistent responses”. 
Analysing issues more deeply “Useful in providing further analysis of the pros and cons of a particular issue, which could 

assist in implementing the associated policies”. 
High volume “We did not expect the volume of submissions we received”;  “Over 2.5 million potential citizens 

did not submit” 
Shared language “Provides a way of standardising data sources.” 
Corporate memory “It can provide a permanent record yet can be adaptable” 

 
Another practice that was adopted during the coding process was the use of gerunds or action codes 

when appropriate. This technique helps the researcher to detect and consider the actors’ processes 

and activities, and facilitates the constant comparison of actions, views, accounts and experiences 

while sticking close to the data (Glaser, 1978). It also fosters theoretical sensitivity by replacing 

static topics with enacted processes (Charmaz, 2006). For example, from table 5.6, weighting versus 

weighted and analysing versus analysis. 

5.4.6.2 In Vivo Codes 
Strauss and Corbin (Strauss and Corbin, 1998, p. 105) propose that using verbatim respondent 

words enhances authenticity. This type of coding assures that the concepts have derived directly 

from the data. Charmaz (2006) states that in vivo codes help to preserve participant’s meanings of 

their views and actions within the codes. They also offer clues about the congruence of the data 

analyst’s interpretation with participant’s meanings.  

 

In this project, in vivo codes were used to label concepts and/or categories when appropriate. For 

example, respondents across groups answered, when mapping for dense dialogue “chunk”  them, to 

have a series of maps. Boxing is beneficial, “because it chunks the information for me, making it 

easier to take it in.” Boxing “assists comprehension as it separates themes and it is easier to 

understand chucks of information.” Accordingly, chunk(ing) was an adopted code. 

5.4.6.3 Focused/Selective Coding 
In this project, the second phase of coding was focused coding (Figure 5.2: Mandate 2), which 

functions to develop focused and selective codes and check preconceptions about the topic. Focused 

codes were used to synthesise and explain the data via using significant and/or frequent earlier 

codes to sift through larger data segments.  
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The process of comparing data to data aids in developing codes and then contrasting codes with the 

data helps refine the codes (Charmaz, 2006). Overall, the focused coding phrase is more directed, 

selective and conceptual than word-by-word, line-by-line, or incident-by-incident coding (Glaser 

and Strauss, 1967). 

 

In addition, Williamson (2002, p. 297) suggests that playing around with the identified codes to 

view them from different perspectives may give “a deeper understanding” of the phenomena. 

“Selective coding is the process of integrating and refining the theory” (Goede and Villiers, 2003, p. 

212). In this project, the focused coding process continued through to developing salient categories 

(Figure 5.2: Mandate 2).  

5.4.6.4 Theoretical Coding 
In this project, the third phrase in the coding process was theoretical coding (Figure 5.2: Mandate 

3b). This is an increased level of sophistication, further refining codes selected during the focused 

coding phase. Theoretical codes specify relationships between categories and consequently lend 

form to the categories developed in focused coding (Charmaz, 2006).  

 

Theory emerges from linking categories and investigating these relationships among the concepts 

(Charmaz, 2006). Charmaz (2006) found that diagrams enable one to see the relative power, scope 

and direction of such analytical categories as well as relationships among them.  

 

In this project, visual diagrams were used in the grounded theory process and have been employed 

here to represent conceptual relationships between the codes and categories from the analysis. 

Figure 5.3 provides an example of codes, categories, conceptual relationships and theoretical 

development from the responses to two questionnaire items. In the example these have been 

grouped under the major categories [ ]: method, tool and technology and subcategories [ ]: IBIS 

ontology, cognitive support, information overload and scaffolding cognition. Some of the links 

display conceptual relationship labels (e.g. design, notation etc). The answer nodes [ ] display 

codes directly from respondent answers. Pro nodes [ ] display favourable consequences. Memo 

nodes [ ] represent the researcher’s theoretical notations. 
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Iterating among the activities described in these phases functioned to build and refine the grounded 

theory resulting from this project. 

5.4.6.5 Memoing 
Glaser (1978, p.83) describes memoing as the “the theorising write-up of ideas about codes and 

their relationships as they strike the analyst while coding”. Memoing provides a means to compare 

data, explore coding ideas and direct further data gathering (Charmaz, 2006). Memoing functions to 

“ raise the theoretical level via a continuous process of comparison and conceptualisation” 

(Fernandez, 2004, p. 86). 

 

In this project, writing memos was used to document what was perceived to be happening in the 

data, elaborate coding and record thoughts and questions that arose. Writing memos of coding ideas 

helps to develop those ideas through scaffolding (i.e. externalising a cognitive framework). 

Memoing started at initial coding and continued throughout the data analysis process to the 

enfolding literature stage. See figure 5.4 for examples of memos used in this project. 
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5.4.6.6 Constant Comparison 
Constant comparison has been an enduring key concept in the grounded theory method since its 

inception. Glaser and Strauss (1967, pp.113-114) proposed that this facilitates the generation of  

“ theories of process, sequence, and change pertaining to organisations, positions, and 

social interaction [that] correspond closely to the data since the constant comparison 

forces the analyst to consider much diversity in the data.”  

 

The comparison between data, codes and categories advances conceptual understanding through 

defining categorical properties that are later rigorously scrutinised (Charmaz, 2006). In this, the 

researcher attempts to observe “as many underlying uniformities and diversities as possible” 

(Fernandez, 2005, p. 45). This process functions to, falsified, confirm or extend theory in the 

investigated substantive area (Fernandez, 2005). 

 

Charmaz (2000, p. 515) outlines five constant comparison activities within the grounded theory 

method. These are: 

1. “Comparing different people (such as their views, situations, actions, accounts, and 

experiences),  

2. Comparing data from the same individuals with themselves at different points in time,  

3. Comparing incident with incident,  

4. Comparing data with category, and  

5. Comparing a category with other categories.” 

 

In this project, comparison was performed between 1) individual respondents and the five 

respondent groups, 2) data gathered from respondents at different times, 3) incidents, 4) data with 

categories and 5) between data categories. Comparative dimensions occurred from within the data, 

extant literature and were researcher inspired. This strategy is primarily data source comparison. 

Figures 5.4 gives an examples of constant comparison from this project. 
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Figure 5.5 represents the comparison between respondent data from different data sources that led 

to the development of an ‘analytical weighting’ category. 

 

A criticism of this research might be that because it was a single case study it did not enable 

constant comparison via cross-case analysis. However, although the research case investigation 

related to a fundamental phenomenon (i.e. d-SEQ-RP Consultation), the project consisted of 

multiple interrelated but independent components. 1) The d-SEQ-RP e-Consultation was an 

independent event. research data was gathered from interviews with key personnel and the public 

consultation discourse was independently analysed subsequent to the consultation event. 2) The 

map development was another event and although directly related to the d-SEQ-RP e-Consultation 

was an independent exercise. 3) The questionnaires investigated both the utility of CSAV in e-

Consultation and the four consultation map design stages. 4) In addition, three distinct respondent 

groups were investigated, over distinct periods. Accordingly, there is enough variation in the data 

collection and built into the analysis processes used to enabled constant comparison.  

Step 6: Theoretical Sampling 
Strauss and Corbin (1998, p. 201) define theoretical sampling as, 

“Data gathering driven by concepts derived from the evolving theory and based on the 

concept of making comparisons, whose purpose is to go to people, places or events that will 
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maximise opportunities to discover variations among concepts and to densify categories in 

terms of their properties and dimensions” 

 

Theoretical sampling serves to develop, elaborate and refine the researcher’s emerging theoretical 

categories. This distinguishes it from other forms of sampling which are typically determined prior 

to entering the field. What is more, initial coding provides a starting place whereas theoretical 

sampling directs the researcher in which direction to follow. In this sense, a researcher might be 

directed to retrace some of her/his earlier paths to re-examine tentative categories and ideas 

(Charmaz, 2006).  

 

Charmaz (2000) proposes that as theoretical categories and constructs emerge and are developed, 

gaps in the data and evolving grounded theories are likely to become evident and thus require 

further investigation. This process might consist of collecting more data, writing more memos about 

the researcher’s conjectures and from a more analytical perspective, and developing properties 

about the researcher’s category(ies) until nothing new emerges (Charmaz, 2006). As theoretical 

sampling is conducted, it builds upon previous data collected and analysis performed and because it 

is directed by evolving theory it becomes more specific (Strauss and Corbin, 1998). 

 

Theoretical sampling is emergent and can occur at any time throughout the data analysis. In this 

project, the theoretical sampling process provoked further questions for subsequent interviews, for 

the development of follow-up questions emailed to respondents and the development of additional 

questionnaire questions. Thus, as the research progressed and ideas and concepts emerged, and 

deficiencies were identified in the data and/or theoretical propositions, these were progressed with 

further empirical inquiry (i.e. more data, change of inquiry direction). 

Theoretical Sufficiency/Saturation 
According to the canons of grounded theory, a researcher should aim to gather enough data until 

each category is saturated (Glaser and Strauss, 1967). Strauss and Corbin (1998, p. 212) state that 

this means until: 

a) “No new or relevant data seem to emerge regarding a category,  

b) The category is well developed in terms of its properties and dimensions demonstrating 

variation, and  

c) The relationships among categories are well established and validated”. 

 

Glaser (1992) argued that theoretical validation does not fall within the parameters of grounded 

theory and nor was it the objective of this project. Charmaz (2006) proposed that saturation occurs 
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when fresh data no long reveal new theoretical insights nor properties of the core theoretical 

categories. Yet, deciding on when saturation has occurred is an imperfect science and will vary 

dependent on the research context, the researcher’s experience and skills (Suddaby, 2006). Dey 

(1999, p. 257) preferred the term “theoretical sufficiency” rather than theoretical saturation, of 

which Charmaz (2006) claims better fits how researchers conduct grounded theory.  

 

Likewise, theoretical sufficiency is the claim made of this project. Research data was sought until 

no new insights were emerging; the theoretical categories and their properties were well established 

and were deemed to have received sufficient comparative analysis. 

5.5 Literature Comparison Phase 

Table 5.7 - Grounded Theory Building From Case Study Research
LITERATURE COMPARISON PHASE  

7. Enfolding Literature 

Comparison with conflicting 
literature. 

Builds internal validity, raises theoretical level, and 
sharpens construct definitions 

Comparison with similar 
literature. 

Sharpens generalisability, improves construct definition, 
and raises, theoretical level 

(Source: Eisenhardt, 1989, Charmaz, 2006, Pandit, 1996, Dick, 2005) 

 

Table 5.7 shows the fourth phase (Literature Comparison) of the theory building approach followed. 

Walsham (1995) has proposed that one type of generalisation that might be extrapolated from 

interpretive case studies in information systems research was the generalisation to theory. 

Furthermore, Orlikowski (1993) connected data derived grounded theory with existing formal 

theory. 

 

The emergent grounded theory from this project was contrasted with extant literature and relevant 

theories. This enabled the grounded theory to be generalised toward existing theory when 

appropriate. 

Step 7: Enfolding Literature 
Enfolding literature involves the comparison of emerging concepts, propositions and theory with 

extant literature. The process of looking for similarities and/or contradictions is an essential feature 

of theory building. Comparing emerging theory with conflicting literature functions as a refining 

process to build confidence in propositions or disprove them (Eisenhardt, 1989). The grounded 

theory method provides a systematic approach for the iterative consideration of extant theory 

(Glaser and Strauss, 1967).  

 

In this project, the existing theory and notions informed the analysis but did not guide it. After the 

research data was collected, analysed and written up, relevant literature was revisited to compare 
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purposively with emergent theory. In the subsequent analytical process where extant theory was 

engaged, generalisation to theory occurred. 

 

Walsham (2006) has suggested that one should not fixate on a narrow range of theories. In this 

project, the extant theories considered were diverse. These comprised of theoretical concepts such 

as, wicked problems notion, 2nd generation systems approach, IBIS ontology, argument 

diagramming, computer supported argument visualisation, multimedia learning theory, 

sensemaking, and assimilation theory of learning. 

 

In this project, enfolding literature was performed by contrasting theoretical conceptualisations 

from the data with extant literature. In this, consistencies and contradictions between this research 

and previous research findings were noted and reasons for each proposition were considered.  

5.6 Analysis Closure Phase 

Table 5.8 - Grounded Theory Building From Case Study Research 
Step Activity Reason 

ANALYSIS CLOSURE PHASE 

8. Reaching Closure Stoping research 
Research is no longer producing new insights, or marginal 
improvements are small 

(Source: Eisenhardt, 1989, Charmaz, 2006, Pandit, 1996, Dick, 2005) 

 

Table 5.8 shows the fifth phase (Analysis Closure) of the theory building approach followed in this 

project. Reaching closure is the final stage in data analysis and is important because it indicates 

when the research will stop (Eisenhardt, 1989). 

Step 8: Reaching closure 
Reaching closure overlaps with both theoretical sufficiency/saturation and enfolding literature. 

Eisenhardt (1989, p. 545) argues that important in reaching closure is determining “when to stop 

iterating between theory and data (text)”, which is informed by the realisation of theoretical 

sufficiency.  

Theory Types 
Strauss and Glaser (1967) refer to two basic types of theory generated from the grounded theory 

method, substantive and formal theories. Substantive theory is grounded in research on one 

particular substantive area and thus typically applicable to a specific substantive area. For example, 

substantive theory might delimit the consultation map design derived from this project as relevant to 

the draft SEQ Regional Plan Consultation only.  

 



CSAV Modelling Wicked Problems 

 
137 

Strauss and Glaser (1967) explained that substantive theory is often a step in the evolution of 

grounded formal theory. In addition, although formal theory can be generated directly from data it 

is a desirable and often necessary to start from a substantive theory (Glaser and Strauss, 1967). 

 

Formal theory describes discrete social phenomena across situations and contexts and is more 

generalisable than substantive theory (Glaser and Strauss, 1967). For example, formal theory might 

denote that the Consultation Map design is applicable across a more abstract, forum type or 

information visualisation domain.  

 

Schreiber and Stern (2001) assert that grounded formal theory is middle range theory that is 

grounded in substantive qualitative research. Charmaz (2005) also claims that the grounded theory 

method generates middle range theories through successive data analysis and conceptual 

development. Merton (1968, p. 39) defines middle range theories as:  

“ those that lie between the minor but necessary working hypothesises that evolve in 

abundance during day to day research and the all inclusive systematic efforts to develop 

unified theory that will explain all the observed uniformities of social behaviour, social 

organisation and social change.” 

 

Abstraction is evident in both formal and middle range theories but in middle range theories, 

constructs are grounded in empirical data. Middle range theories are constructed with reference to 

observable phenomena in order to generate theoretical inquiry and propositions that permit 

empirical investigation (Merton, 1968). 

 

In this project, because respondents from areas beyond SEQ were used to evaluate and substantiate 

the consultation map design it is evident that the design has application beyond South-East 

Queensland. Computer supported argument visualisation for consultative forum discourse 

representation and analysis might also be positioned as a substantive area within the larger 

information visualisation domain. Hence, the theory developed from this project is a middle range 

theory.  

5.7 CONCLUSION 

This chapter has discussed in detail the approached used to gather data, analyse data and develop 

theory in this project. In general, the design framework applied was based on Eisenhardt’s model 

for building theory from case study research. The research data analysis and theory development 

strategy used was based on Charmaz’s social constructivist version of the grounded theory method. 

This strategy comprised of initial coding, focused and selective coding, focused development of 
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salient categories and theoretical coding. The use of memoing was also a consistent feature of the 

grounded theory strategy used as was constant comparison between different sources of data. 

Theoretical sampling provided guidance for the direction of the research and provoked further 

inquiry into emergent theoretical developments and any identified data deficiencies. The analysis 

process reached closure after it was deemed that data gathering and analysis were producing 

nothing new and thus, theoretical sufficiency was reached and the comparison of data inspired 

theoretical concepts with extant literature was performed. Finally, the type of grounded theory 

developed from this project was middle range theory, some of which was generalised to extant 

theory. 

 

The next chapter presents an evaluation of qualitative text analysis software, natural language text 

mining software and computer supported argument visualisation software.  
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6 Study 1: Software Evaluation 
This chapter presents a critique of qualitative text analysis software, natural language text mining 

software and computer supported argument visualisation software, which were investigated for this 

project. The use of natural language text mining with sentiment analysis software for the analysis of 

e-Consultation discourse, as well as discourse mapping was the initial focus of this project. 

However, since natural language text mining software was considered underdeveloped the 

investigation then focused on the utility of computer supported argument visualisation software. 

The discussion of text mining software in this chapter is written to provide a more transparent and 

holistic picture of the PhD research evolution and the researcher’s position. 

6.1 Introduction 

The proliferation of ICTs and their advanced information processing capabilities have increased 

information output and led to a state where information overload is a regularly cited problem (Ficco 

and Karamychev, 2004). This is of particular relevance in the burgeoning field of e-Democracy and 

consultative forums, which have the potential to generate large quantities of data and requires 

accurate and efficient analysis of discourse. Toward these ends, the Organisation for Economic Co-

operation and Development posed the question of whether technology can adequately support the 

analysis and summarisation of democracy consultation text submissions (OECD, 2004). 

 

Computer supported argument visualisation has been found particularly applicable to support the 

analysis and representation of complex data such as those in consultative design activities in 

regional, urban and town planning (Conklin et al., 2007, Kirschner et al., 2003, Swedish 

Morphological Society, 2005, Rittel and Webber, 1984). This medium can help establish common 

ground within diversity, understand positions, surface assumptions and collectively construct 

consensus (Kirshchner et al., 2003). Computer supported argument visualisation can therefore 

function to deliver an enhanced level of democratic transparency. 

6.2 Software Application 

Eden (2002) proposed that natural language processing is likely to be an effective tool for analysis, 

sorting and classifying communications. Manual discourse analysis can be a time consuming and 

expensive undertaking and as participation in public consultation increases, this exercise is likely to 

become more burdensome. The e-Democracy Unit in the Queensland Government supported this 

fact (Government Interviewee 3). If an organisation does not have the means to analyse 

communications in an efficient and effective manner, this deficiency can contribute to 

misinterpretation and misappropriation of communications (Bontis et al., 2003). Both quantitative 
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and qualitative methods of content analysis are needed to aid in making sense of the myriad of 

voices in public consultations and enable representatives to summarise and explain the deliberative 

process (Whyte and Macintosh, 2003).  

6.2.1 Tread Analysis in e-Consultation 
An obvious advantage of e-Consultation over face-to-face consultation is that the discussion threads 

are stored and available for qualitative and quantitative analysis (Whyte and Macintosh, 2003). 

Furthermore, consultation forum text of participant discourse is in the participant’s own words as 

opposed to being paraphrased by a facilitator, which may contribute to a more trustworthy process 

(Whyte and Macintosh, 2003). Thread analysis is a useful feature of an electronic-forum data 

analysis process, which is used for the analysis of e-consultations in urban planning (Jankowski et 

al., 1997). Thread analysis can provide both quantitative and qualitative data to aid in assessing, 

which topics, issues or questions stimulated participants and the extent that particular topics 

attracted in-depth discussion. The assessment measures can include, quantity of comments posted 

per thread, the average and total word count per thread and thread depth (i.e. amount of levels of 

reply, and length of time between first and last contribution) (Whyte and Macintosh, 2003). 

6.2.2 Qualitative Text Analysis Software 
Weitzman (Weitzman, 2003) argues that debate regarding opposition to researchers’ use of 

qualitative data analysis software (QDAS) is based around the perception that software will do the 

analysis for the researcher or analyst. A counter-argument, which is well supported in the literature, 

is that it is the researchers’ responsibility to understand his /her chosen research approach and thus, 

effectively guide and interpret the analysis (Gilbert, 2002, Macmillan and Koenig, 2004, Morse and 

Richards, 2002, Weitzman, 2003). Furthermore, Weitzman (2003) argues that analysis software is 

only a support tool in theory building. Table 6.1 list a number of reasons that have been cited for the 

beneficial use of QDAS.  

Table 6.1 – Benefits of QDAS 
Benefit Citations 

To facilitate data management (Blismas and Dainty, 2003, Welsh, 2002) 
Search facilities (Blismas and Dainty, 2003) 
Greater methodological transparency (Bringer et al., 2004, Dainty et al., 2000) 
To alleviate the time consuming aspects of qualitative research (Dainty et al., 2000) 
useful for developing the themes and their relationships (Bringer et al., 2004) 
Consolidation of all data and theory in the one place supports the analysis 
process 

(Weitzman, 2003) 

Consistency helps the researcher to undertake careful exploration of the data (Weitzman, 2003) 
Speed allows the researcher to undertake greater exploration of the data (Weitzman, 2003) 
Representation helps the researcher to visualise and extend their thinking of 
the data and therefore assist in theory building 

(Weitzman, 2003) 

Adapted from: Soliman and Kan (2004, p. 2) 
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6.2.3 Software Functionality Sought 
A list of ideal features was developed for the technology that was sought for the project. No such 

list existed, so the seven features offered here were derived from respondent interviews and existing 

literature. 1) semi-automated analysis (Gilbert, 2002, Macmillan and Koenig, 2004, Morse and 

Richards, 2002, Weitzman, 2003); 2) qualitative natural language text mining and analysis 

(Guernsey, 2003, OECD, 2003c, Durian, 2002) along with 3) quantitative features to enable 

enhanced data description (Soliman and Kan, 2004, Muhr, 2004). Functionality was sought to 

enable 3a) filtering (EDEN, 2002); 3b) classifying (Smith, 2004b); 3c) synthesis of each 

participant's text posting (Whyte and Macintosh, 2003). The technology was to be used to 4) draw 

out the major concepts from the dialogue text (Nasukawa and Nagano, 2004); 5) visually map their 

interrelationships (Linden, 2004). Technical functionality was also sought that would enable the 6) 

highlighting of areas of agreement and disagreement (OECD, 2004, p. 70); 7) investigating 

participant sentiment (Nasukawa and Yi, 2003, Nasukawa and Nagano, 2004). Various off-the-shelf 

software packages provided some of the features sought but no one package provided all of them.  

 

The term text mining refers to a technology that functions to automatically discover patterns and 

trends in large collections of unstructured text (Uramoto et al., 2004). Text mining functions to 

assist the organisation and visualisation of text in multiple ways either at the document or text level. 

These technologies use algorithms to analyse the text from user specified perspectives. Examples of 

these perspectives are, associations and trends between entity categories such as between researcher 

names and research topics; medical drugs, drug effects and disease symptoms; consultation 

participants and discourse topics (Mack et al., 2004). 

6.3 Software Investigated 

The text mining software packages with automation trialled were, Logik (Coredge Software Inc., 

2003), Copernic Summariser (Copernic Inc., 2001), AnSWR (Centers for Disease Control and 

Prevention, 2003), CATPAC (Woelfel, 1998), TextAnalyst (MicroSystems Co. Ltd., 2003) and 

Leximancer (McFadden, 2003). DB2 Information Integrator OmniFind Edition (IBM, 2004), 

Microsoft Excel, Nvivo (QSR International Pty Ltd, 2002) and Atlas.ti (Muhr, 2004) were the 

manual text analysis applications trialled. In addition, a quantitative text analysis software trialled 

was TextStat (Huning, 2007). The CSAV software trialled included Compendium (Bachler et al., 

2007), Reason!able (Van Gelder and Bulka, 2002), Mind Manager (Mindjet LLC, 2007) and 

Decision Explorer (Banxia Software Ltd, 2004). All of the software packages presented in this 

chapter can be run in a Microsoft Windows environment on a personal computer. 
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6.3.1 Semi-Automated Text Mining Software  
Logik  is a commercial knowledge discovery tool that helps users to access knowledge from within 

unstructured electronic information. It exposes document content in the form of summaries and key 

themes from electronic information such as e-mail, files in public folders or local hard drives and 

documents on the Internet. It enables users to define algorithms for a specific search focus but its 

features specialise in document search rather than text analysis, which was the focus of this project 

(Coredge Software Inc., 2003). 

 

Copernic Summariser is a commercial automated text summariser that extracts concepts from 

inputted documents to provide a document summary or overview. The program processes text using 

semantic analysers and statistical models attaching a weighting to sentences and displays a 

summary of content based on its relative importance. Although a useful tool, it does not enable the 

user control over the analysis process, which was desired for this project (Copernic Inc., 2001).  

 

AnSWR derived from ‘Analysis Software for Word-Based Records’ is a free public domain tool 

originally developed to assist with managing and analysing large multi-site research studies that 

integrate qualitative and quantitative techniques. It enables analysts to analyse unstructured or semi-

structured textual data, explain how analytical decisions evolved and to examine the validity of the 

analytical lens used to frame, filter and present information. Features are included for coding and 

indexing of ideas or themes, ordering codes, and establishing relationships between codes. Text 

retrieval is aided by the ability to select sub-sets of information using search parameters such as 

files, codes, coders, segments and attributes of information sources. It provides an audit trail that is 

useful for explaining how concepts, theories and propositions were developed (Centers for Disease 

Control and Prevention, 2003). 

 

CATPAC is a commercial intelligent program that can read text and summarise its main ideas. 

CATPAC is fully automated and thus, needs no precoding and makes no linguistic assumptions. 

Catpac also provides a variety of neural network options and cluster analysis algorithms. A case 

delimiter can be inserted at the end of each respondent’s text dialogue, thus the program will then 

treat each delimited text section as a separate case. It was not designed to include a wide range of 

known text analysis methods but positioned to fill a market niche, which was fully automatic 

analysis of text without extensive pre coding, independent of any linguistic theory or heuristics. 

Once again, user control over the text analysis process is limited (Woelfel, 1998). 

 

TextAnalyst is a commercial text analysis program that is capable of semi-automated natural 

language text analysis from arbitrary fields. It processes text, develops and displays clusters and 
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semantic relationships between words and topics within the text. The software analysis displays 

results by significance as hyperlinked words that can be clicked to access and view corresponding 

text sections. This enables efficient navigation of large texts and for comparison within and between 

texts. The software creates automatic summaries of texts and the text base can be queried for 

information retrieval using natural language queries (MicroSystems Co. Ltd., 2003). The figure 

below is an example of the output from an analysis of the d-SEQ-RP Consultation discourse using 

TextAnalyst. 
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6.3.1.1 Text Analyst Output Example 

 
 

Leximancer is a commercial data-mining tool used for analysing the content of textual documents 

and displaying the elicited concepts and their interrelationships visually in a clustered map of 

concepts. It enables the efficient analysis of vast amounts of text. Concepts within a text are 

displayed in a manner that enables further exploration of their related subtext (Smith, 2004a). 

Leximancer provides the following sources of information about the content of textual documents. 
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1. “The main concepts contained with the text and their relative importance  

2. The strengths between concepts (how often they co-occur)  

3. The centrality of each concept  

4. The similarities in the context in which they occur” (Smith, 2004b, pp. 4 & 8). 

 

The prominence of concepts is displayed visually, by colours and colour intensity (i.e. the brighter 

the colour the more prominent a word). The size of the boundary circles around words also denotes 

prominence and their relational sphere with other words. Leximancer provides for inter-textual 

comparative analysis and was used in this project to identify significant categories, which were then 

used to inform the grounded theory coding process. 

6.3.1.2 Leximancer Analysis Examples 
The two figures below show the output of a Leximancer project in which public submissions from 

the d-SEQ-RP Consultation were processed. The text analysis represented by the examples in this 

section shows the online submissions analysis only because this information is publicly assessable 

and therefore public knowledge. However, the identification of patterns and themes was informed 

by the analysis of all d-SEQ-RP Consultation submissions and not only what is displayed here. 

 

Figure 6.3 shows the concepts elicited from the d-SEQ-RP e-Consultation discourse text and when 

using the software each of these concepts can be clicked on to access their associated full text. 



CSAV Modelling Wicked Problems 

 
146 

 
 

6.3.2 Manual Text Analysis Software  
In 2004, IBM was regarded by Gartner Research as the industry leader and most visionary 

developers of unstructured natural language text analysis software (Shegda et al., 2004). IBM’s 

research in this area included text mining, sentiment analysis and/or sincerity metrics. Hence, 

IBM’s leading and most contemporary software in this area, DB2 Information Integrator OmniFind 

Edition was obtained for trial in this project.  

 

IBM DB2 ® Information Integrator OmniFind Edition  is commercial text mining software 

designed for searching enterprise-wide structured and unstructured information repositories. IBM’s 

research and development had been conducting research on the design of an add-in sentiment 

analysis component for IBM DB2® Information Integrator OmniFind Edition® (Yi, Nasukawa, 

Bunescu and Niblack, 2003). The objective of sentiment analysis is to identify how writers’ 

sentiments are expressed in texts and whether these indicate favourable or unfavourable opinions 

toward a subject of inquiry (Nasukawa and Yi, 2003). Obviously, citizen sentiment toward policy 

issues is of significance in democracy. However, in communications with a Text Analysis and 

Language Engineer from IBM’s Watson Research Center (Byrd, 2005, per. comm. 14th January) it 

was determined that the sentiment analysis component would have been unavailable at the time of 

this project.  

 

To accommodate the technical specifications of this application, the purchase and development of a 

computer with 64 bit CPU, running Linux operating system and 4 gigabits of RAM was 

accommodated. However, after a trial of the computer and software, it was found that this category 
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of technology had been stuck in the search engine phase and thus was not as advanced as was hoped 

and therefore was not used in this project. Linden, Friedman and Hieb (2004) also claimed that 

advanced information management was still in early stages. 

 

NVivo is a commercial product that enables sophisticated qualitative analysis of digital text data 

contextually. It can also provide quantitative data on word tokens (i.e. an object that has a text 

attribute, the value of which is a computational string), word count and percentage occurrence of 

words or word tokens. NVivo is designed to allow a focus on language via the analysis of text unit 

relations not only at a micro-level (i.e. per line or word) which is common in available software but 

also at the macro-level (i.e. sentence or paragraph). Accordingly, it enables text mining for 

particular words, phases or collocations using text-string searches and text-pattern searches. Text-

string searching refers to simple word and phrase searches. Whereas, text-pattern searching refers to 

the performance of queries in order to search for text for repetition, variant word forms with similar 

rhyme schemes or recurrent phrases (Durian, 2002). These are useful features for deciphering 

“symbolic or metaphorical relations between spans of text or for discovering trends within the 

data” (Durian, 2002, p. 739). 

 

Additional features in NVivo that are relevant to this grounded case study research are; NVivo 

enables users to annotate memos about text (i.e. memoing), users can dissect a text into user defined 

sections to perform comparative analysis of sections visually. In addition, users can export node 

diagrams from NVivo into concept mapping programs and manipulate connections (Durian, 2002).  

 

Atlas.ti is a commercial qualitative analysis programme that provides functionality to manually 

process large bodies of textual, graphical, audio and video data. It offers features to enable 

systematic quoting, coding of data and memoing (Muhr, 2004). Codes can take the form of either 

user customised or in vivo codes and be applied to user specified data sections (i.e. delimited). User 

annotations can be assigned to each of the data segments, codes and memos. Atlas.ti provides 

functionality for a limited form of mind mapping and graphical network editing (See Figure 6.4). 

The generation to html format for publishing to the Internet is also a feature, which provides an 

additional option for sharing analyses. This software provides features for a systematic approach to 

data analysis but it is not prescriptive (i.e. freeform application). This means that there is minimal 

data preparation required and its application is less formalised enabling greater flexibility than some 

other qualitative analysis packages. See examples of data analysis in figures 6.4 and 6.5. 
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6.3.2.1 Atlas.ti Analysis Examples 
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TextSTAT is a free simple quantitative text analysis programme. It can read multiple text and html 

files to produce word frequency lists and concordances. TextSTAT enables the user to search text 



CSAV Modelling Wicked Problems 

 
150 

corpuses to find the frequency of particular words and word forms. A word form example is, a 

search on the word road produced: road, roads, road-rage, road-conditions, unroadworthy, roadside, 

on-road, main road and roadways. TextSTAT also contains a technical feature named a spider, 

which enables searches of multiple web pages from a particular web site (Huning, 2007). In this 

project, TextSTAT was used to investigate the common vernacular in the d-SEQ-RP Consultation 

discourse. The purpose of this activity was to investigate the usability of the argument ontology 

grammar and notation used in the consultation maps. 

 

Several qualitative text analysis and/or mining software, in addition to those discussed above were 

also trialled. These did not offer anything conceptually new nor of value beyond those already 

presented and therefore were not discussed. These consisted of Apollo, Text Mining for 

Clementine, Intext , Inxight , SmartDiscovery, ISYS: desktop, MAXQDA , Tropes and Zoom. 

6.3.3 Text Analysis Software Preferences 
The researcher’s preferences from among the text analysis programmes trialled in this study were 

Leximancer for automated text processing because it processed a large volume of data efficiently, 

its output was informative and relatively easy to comprehend, and it offered multiple ways to view 

analyses and data drill-down functionality. Leximancer was very beneficial in the analysis process 

and was a good starting point to inform further manual qualitative analysis and the automated 

analysis is bias and politically neutral. Thus, automated analysis can also serve for comparison with 

manual analysis to enhance trustworthiness. In addition, TextAnalyst provided an analysis contrast 

for the Leximancer output. Atlas ti was the preferred tool for manual text analysis. It enabled 

greater flexibility in the analysis process with less data preparation and therefore was less 

constricting and more efficient than the other software trialled. Flexibility was relevant to the 

purpose of this research due to it being descriptive research and using a grounded theory method 

where concepts were emergent. However, in research where categories are more developed, a more 

structured analysis could be beneficial and in such cases NVivo might be a better choice. In fact, as 

far as backup service and support for the software is concerned, NVivo was much better supported 

by its developers and by the organisation in which the research was conducted. Lastly, TextSTAT 

effectively served the basic functionality that was sought in this project for the quantitative analysis 

of text which consisted of word frequencies only.  

6.4 Submissions’ Analysis Process & CSAV Mapping 

All submissions to the d-SEQ-RP Plan Consultation were digitally collected and stored, enabling: 

computer aided sorting, coding, text mining, analysis and direct CSAV mapping. Keyword searches 

were performed to identify submission’ content relevant to the specific subject area investigated 
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(i.e. environmental atmosphere). The submissions’ text was analysed using the three qualitative text 

analysis software applications mentioned, Leximancer, Text Analyst and Atlas.ti and TextSTAT 

was used for basic quantitative text analysis. This approach provided triangulation in the text 

analysis process. The analysis of submissions and the identification of patterns within this text 

informed the selection of themes to represent in maps and for the coding used in further detailed 

analysis and grounded theory development.  

 

After processing with Leximancer and TextAnalyst, Atlas.ti was then used for finer detailed manual 

analysis of the textual discourse. This supported the identification of the issues [ ], arguments [

], questions [ ], answers [ ], pros [ ] and cons [ ], and notes [ ] (i.e. non-specific 

additional comments) which were then represented in maps. Decision nodes [ ] (i.e. representing 

government decisions) and reference nodes [ ] (i.e. representing a link to additional or external 

reference materials), were used only in the analysis and mapping of the Government Reports’ 

content in this study. Map nodes [ ] were used throughout maps as they enable hyper-linking 

between maps. List  nodes [ ] (i.e. represents a list or container for other nodes) were not required 

by the map-maker in this specific case. Furthermore, as well as categorising and labelling the 

discourse content by Compendium argument notation, this process enabled the identification of 

emergent themes from the text which also acted to consolidate many of the themes highlighted by 

the automated qualitative text analysis software.  

6.4.1 Manual Search Terms Used 
The search terms used to elicit appropriate textual content from the large corpus of consultation 

discourse were informed by the submissions’ text analysis and were then used to search the 

government reports to find associated information within the reports that related to the themes 

within participants’ submissions. The search terms and word forms consisted of air  quality, 

greenhouse effect, green house, population growth, climate change, development, solar energy, 

conservation, renewable energy, sea levels, global warming, land clearing. 

6.5 CSAV Software 

Computer supported argument visualisation consists of a range of multimedia tools where computer 

software is used to analyse and graphically represent discourse and deliberation in diagrammatic 

form using nodes and link lines (Kirshchner et al., 2003). Several computer supported argument 

visualisation packages were investigated to determine the best fit for the project. These packages 

consisted of Decision Explorer (Banxia Software Ltd, 2004), MindManager (Mindjet LLC, 2007), 

Reason!able (Van Gelder and Bulka, 2002), CmapTools (Institute for Human and Machine 
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Cognition, 2007), Araucaria (Reed and Rowe, 2003), Belvedere (Suthers and Burger, 2002) and 

Compendium (Bachler et al., 2007).  

 

The framework that was used to base the choice of CSAV software features upon evolved as the 

research progressed, informed by both the research respondents and relevant literature. Yet it should 

be reiterated here that the focus of this research was not on the evaluation of software but as a 

software package had to be selected, the choice was based on the following criteria. Accordingly, 

the ideal CSAV software features elicited that were considered applicable to the project 

environment were:  

1. Flexibility in argument visualisation or map layout. 

2. Ability to evaluate argumentation. 

3. An argument ontology and node notation that was powerful enough to deal with 

multifarious discourse but will not straightjacket the analysis.  

4. Text features to enable expressive representation of content. 

5. Graphical features (i.e. node shapes, import of graphics). 

6. A range of node linking features. 

7. Accommodation of external file types and from disparate programs. 

8. Ability to report argument or consultation discourse decisions. 

9. Multiple forms or publishing of visualisations. 

10. Features to enable coping with large quantities of data. 

11. Synchronous collaborative operation. 

12. Ability to weight argument nodes for qualitative analysis of arguments and may be applied 

as a form of participant voting. 

13. A value for money product (this is a personal addition but a common request). 

6.5.1 CSAV Software Investigated 
The Strategic Options Development and Analysis (Soda) method uses interviews and cognitive 

mapping to represent individuals’ views on an issue (Eden, 1992). The evolution of Soda, led to the 

development of software called COPE which is now commercially available as Banxia ‘Decision 

Explorer’ (Banxia Software Ltd., 2002). Soda does not offer formal node notation whereas the IBIS 

ontology in Compendium software does provide for node notation (see Compendium notation detail 

in Table 7.1). 

 

Decision Explorer is a commercial idea-mapping tool designed to support the management of ‘soft 

issues’ or qualitative information surrounding complex or uncertain situations. The software enables 

users to represent detailed thoughts and ideas in order to gain insight through exploration and 
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interpretation. Its features allow the user to capture and analyse ideas in order to explicate their 

interrelationships (Banxia Software Ltd., 2002). Banxia Software Ltd. (2002) proposes that the 

software can be utilised to represent themes and concepts elicited from research data. Decision 

explorer provides a free form mapping environment but does not provide an argument ontology. 

 

The reasons this product was not chosen are: (1) Cost - Decision Explorer is a commercial product 

whereas Compendium (described below) is a free product with a very motivated development team. 

(2) Compendium has a vibrant research and practitioner community whereas Decision Explorer is 

not publicly accountable. (3) Decision Explorer also Soda focuses on small group facilitation 

whereas IBIS ontology within Compendium was designed with a large population in mind (i.e. 

urban planning). 

 

MindManager is a commercial mapping tool that builds maps out from a central root topic with 

topic and sub-topic branches, creating what is referred to in this thesis as star, cluster and/or spider 

maps. It is a useful tool for mind mapping which is the purpose of its design. Nodes can be shaped 

as rectangles, circles, ovals, hexagons or underlines only (Mindjet LLC, 2007). Text formatting is 

well developed but the importing and utilisation of external graphics has limitations and its map 

structuring is restrictive. Its development was not based on a specific argument ontology such as 

IBIS but these icons could be added to its software library. A very good feature of MindManager is 

its integration with Microsoft applications and the functionality to export map content to 

applications such as Microsoft Word in an indented text, or report layout.  

 

Reason!able is a commercial argument mapping software based on a simplified version of Toulmin 

argumentation (Van Gelder and Bulka, 2002). It constructs maps in a top-down hierarchy 

representing conclusions, objections and reasons. Map structure is automated in this fashion and 

thus prescriptive and inflexible. It provides for the manual evaluation of argumentation based on a 

Likert scale weighting for nodes which consists of, conclusive, strong, weak or no support. Its 

graphical range is limited, as is does not have the functionality to import external graphics and text 

formatting is restricted. However, this product performs well within its strictly defined 

functionality; that is, reasoning and argumentation in education and for the visual representation of 

reasoning and evidence for and against a statement of claim (van Gelder in Kirschner et al., 2003). 

 

Cmap Tools is a free concept mapping software offering rectangular and circled nodes with 

labelled links (Institute for Human and Machine Cognition, 2007). Map structure is freeform but top 

down structure can also be automated. It does not offer an argument ontology or node notation. 

Node, text and links can be formatted for additional expression. Link styles (e.g. dotted), shape (e.g. 
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curve) and thickness are editable. This program also provides a spell check for map content. 

Overall, graphic expression is relatively basic. External reference materials can be attached to maps 

and maps can be published to the Internet and mapped collaboratively. The Internet collaboration 

feature is a very beneficial for collaborative mapping by users in dispersed locations. 

 

Araucaria  is free argument mapping and analysis software. It enables the importing of text into the 

working frame so that argument maps can be built from the text using a point and click process 

(Rowe, Reed & Katzav, 2003). Araucaria enables argument visualisation based on a simplified 

Toulmin scheme (Toulmin et al., 1984) and Wigmore diagramming (Wigmore, 1931). Yet, schemes 

for the analysis of arguments are user customisable. Thus, it provides for the analysis of text in a 

customisable form. Its graphical expressiveness, text formatting and integration with disparate 

applications are restricted. Map or node notation is not provided and map structuring is automated 

and thus in the sense of this project is restrictive. 

 

Belvedere is a commercial collaborative evidence and concept mapping tool (Suthers and Burger, 

2002). It does not provide argument notation for nodes and its graphical expression is basic. Its 

ontology is loosely based on Toulmin’s model of argumentation. This programme supports a 

structured argument approach (Suthers, 2005). Thus, is not as flexible as programmes based on the 

IBIS ontology. 

 

Compendium is a free, semantic argument visualisation tool, based on the IBIS ontology and 

grammar (Bachler et al., 2007). Horst Rittel's Issue Based Information System (IBIS) was 

specifically developed to aid in dealing with wicked problems in urban planning (Kunz and Rittel, 

1979). Compendium is typically used as a tool to support the real time mapping of discussions in 

meetings, collaborative modelling, and the longer-term management of this information as 

organisational memory. In the project, Compendium was used to visually represent concepts 

elicited from the d-SEQ-RP Consultation discourse and SEQ Regional Plan policy.  

 

Compendium has a very dynamic user population and research and development team. This is 

evidenced by a collaborative online Compendium community regularly discussing usage issues and 

reporting feature requests and bugs. Compendium has been developed in response to this 

collaboration resulting in 13 publicly released new versions from January 2003 to March 2007. 

Hence, the development a computer supported argument visualisation software, which is based on 

the IBIS ontology has occurred through intuitive practitioner and traditional notions. Buckingham 

Shum (2006a, pers. comm. 18 September), a researcher on the Compendium development team, 

reported that:  
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“Compendium’s development as a software and methodology project has been driven by user 

feedback, research interests (e.g. to investigate its potential in new contexts, particularly on the 

Net), and by the objectives of the Compendium development team to build an open, extensible 

system to serve as a research platform. Beyond minor extensions, effort has not focused on 

changing the IBIS formalism, since its value in the field has proven itself to our satisfaction. We 

have however focused on how to make it more usable, and on the skills required to exploit 

software-enhanced IBIS, particularly in meeting scenarios (cf. Conklin's work on Dialogue 

Mapping and Selvin's work on Participatory Hypermedia Construction)."  

 

Compendium is a powerful, fast developing and well supported software. It has developed a 

significant user base of over 15,000 downloads of the software and over 600 mail subscribers. 

Although free software, it is used by multiple high profile organisations such as: Nasa Ames 

Research Center, World Trade Organization, UNESCO, Verizon (formerly Bell Atlantic), 

Touchstone Consulting Group, Pitney Bowes, GlaxoSmithKline, AETMIS (Province of Quebec 

government agency), LIMSI (France) to support argument visualisation for dealing with complex 

problems (Sevin, 2006, pers. comm. 16 November; van Hoof et al., 2005). Specifically, within 

NASA it continues to support the collaborative modelling of work systems (Buckingham Shum et 

al., 2006). Practical applications of Compendium cited by Sierhuis (2006) from the RIACS/NASA 

Ames Research Center include: meetings, process modelling, dataflow modelling, decision 

rationale, teaching and learning content, research, course work, note-taking & study tool, executive 

roundtable, policy decision-making, distributed collaboration, and communicating analyses. 

 

Additional diagramming software trialled were Inspiration , ConceptDraw MINDMAP , 

FreeMind, Athena Standard, and Athena Negotiator. These did not add anything conceptually 

new nor of value beyond those discussed above and hence have not been discussed. An exception 

might be the Athena products, which are also free products and do have features for weighting 

nodes and evaluating argumentation but in comparison to Compendium, was deficient in several 

other areas relevant to this project. These areas were, representation capabilities, importing of 

external files, argument ontology and node notation, coping with large quantities of data (e.g. 

hyperlinking) and collaborative operation.  

6.5.2 CSAV Software Preference 
Compendium met most of the criteria sought of CSAV software in this project. It provides for 

freeform map layout and has the functionality to automatically arrange maps in top-down or right-

to-left format. Argumentation can be manually evaluated via recognition of colour coding in pro 

(green) and con (red) node backgrounds but there are no features for argument evaluation such as 
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node weighting. It provides the common text formatting features for the expressive representation 

of content (i.e. font type & size, bolding, Italics, colour and background fill). It provides a range of 

node linking options based on IBIS inferences and with basic formatting features (i.e. label font 

size, bolding, italics & colour). It accommodates the importing of external file types and graphics of 

any file types and from disparate programmes. It enables the reporting of argumentation and the 

representation of consultation decisions and resolutions via the use of decision nodes. It provides 

for different forms of publication such as html and jpeg. Jpeg files can be incorporated into most 

types of publishing applications. The hyperlinking of map nodes enables the building of a series of 

maps to cope with high volume content. Compendium offers synchronous collaborative capabilities 

in that exported XML files of maps can be then imported into the Compendium programme used by 

other users but more work in this area is underway. There are no specific features for node 

weighting but weight can be user specified and manually included in maps. Out of the CSAV 

software trialled, Compendium provided the closest fit to the functionality sought for this project 

and is free software; hence, for this project the value for money criterion is also satisfied. 

6.6 Conclusion 

This chapter offered discussion on the text analysis and argument visualisation software trialled, 

and the functionality sought and employed for this project. Participatory democracy and e-

Democracy have the potential to generate a large volume of textual discourse and investigations 

into technologies to support discourse analysis and representation are required. Initially, natural 

language text mining with sentiment analysis functionality was posed for research investigation but 

after substantial exploration, text mining was deemed too underdeveloped at the time of the project. 

The text analysis software applications used were Leximancer and TextAnalyst for semi-automated 

text analysis, Altlas.ti for fine detailed manual text analysis and TextSTAT for word frequency 

analysis. This multiple application analysis provided triangulation in the text analysis process.  

 

Computer supported argument visualisation was investigated in this project for the purpose of 

analysing and graphically representing the d-SEQ-RP Consultation discourse in diagrammatic form. 

For argument visualisation, Compendium was the chosen application from among twelve trialled 

applications. Compendium was found to be well supported with a dynamic development and 

research community. Compendium provided most of the criteria deemed relevant to consultation 

discourse mapping. These consisted of: freeform map structuring, argumentation evaluation, text 

formatting features, node linking options, the utilisation of disparate file types and ability to report 

discourse resolutions. It provides for different forms of publication and hyperlinking functionality, 

has synchronous collaborative capabilities and is an inexpensive programme. The next chapter 

presents and discusses the creation and design of consultation maps.
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7 Study 2: CSAV Map Design and Development 

7.1 Introduction 

This chapter provides a report and narrative of the progressive construction and design of the draft 

South-East Queensland Regional Plan (d-SEQ-RP) consultation maps. It presents the map 

development process in chronological order to enable an understanding of the logical development 

of the map design. The maps in this chapter also provide examples of those used for respondent data 

gathering.  

 

The maps underwent four primary iterations (stages) informed by respondent feedback and 

computer supported argument visualisation literature in line with the constant comparison method 

described in chapter 5. The findings of this project resulted in the development of computer 

supported argument visualisation (CSAV) maps for regional planning consultation around wicked 

problems and a map model design referred to here as a ‘Consultation Map’. It is proposed that the 

Consultation Map model could be applied to like participatory discourse scenarios.  

 

For discussion purposes, all of the Consultation maps from this project are necessarily included here 

but due to the space restrictions of this A4-paged document, some of the consultation maps 

presented had to be reduced from their full size and this has reduced the legibility of the larger 

consultation maps. However, it is not essential to read all node text within maps to understand the 

line of discussion and where necessary the node text has been cited within the discussion to assist 

the reader. Computerised presentation of these maps was used for research respondents to assess 

and evaluate. 

7.2 d-SEQ-RP Consultation Mapping 

The specific area of d-SEQ-RP Consultation covered by the maps in this thesis represents the 

discourse from the d-SEQ-RP e-Consultation only. The mapping was further scoped to concentrate 

on environmental atmosphere related submissions’ content. Environmental atmosphere was chosen 

because the draft SEQ Regional Plan did not include an environmental atmosphere section, but it 

was revealed as an issue important to the public in consultation discourse and therefore an 

environmental atmosphere section was ultimately added to the final SEQ Regional Plan and thus 

considered in the government's public policy. Both offline and online submissions relating to 

environmental atmosphere were initially analysed and mapped but due to confidentiality, the e-

Consultation submissions are the focus of this thesis. Once the e-Consultation submissions were 

posted for public viewing, they then became public knowledge. 
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7.2.1 Map Notation 
The software used for mapping, Compendium, is a derivative of Horst Rittel’s Issue-based 

Information Systems (IBIS) and has adapted and built upon Rittel’s IBIS grammar. Compendium 

uses icons with textual descriptions for its node types (i.e. visual argument notation). An 

introduction to the Compendium notation is given here in Table 7.1 to enable the reader to better 

understand the following maps. 

Table 7.1 – Compendium Node Types
 Node Type Description 

[ ] Question Node  This represents a Question or Issue for discussion.  

[ ] Answer Node  The represents an Answer or Position, often in response to a question or issue.  

[ ] Map Node  This represents a map, which is a container for other nodes and links. 
This can be used to: 
- create a 'picture' of the relationships between ideas; 
- group questions and ideas together in meaningful clusters; 
- create associative links between nodes.  

[ ] List Node  This represents a list, which is a container for other nodes. 
 
List nodes can be used to create a sortable list of nodes, which will usually be a collection of 
nodes that do not need to be linked with each other (associative links).  

[ ] Pro Node  This represents a response in favour of an answer or position.  

[ ] Con Node  This represents a response against an answer or position.  

[ ] Reference Node  This represents a link to some additional, external reference material, which can be in the form 
of a web link or Word document etc. 
 
These nodes can also be linked to images, which will then be scaled and used instead of the 
usual reference node icon.  

[ ] Note Node  This represents some non-specific, additional comment or notation, often about a node or the 
current view.  

[ ] Decision Node  This represents a decision reached, usually from an answer or position about a question or 
issue.  

[ ] Argument Node  This represents a general argument, usually in response to an answer or position.  

(Bachler et al., 2006) 

 
 
Figure 7.1 displays the IBIS related link inferences and associated colours from Compendium. 
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7.2.2 Consultation Map Reading Instructions 
The arrowed links in consultation maps generally imply an IBIS inference. In Compendium, these 

relationships can represent, responds to, supports, objects to, challenges, specialises, expands on, 

related to, about, and resolves. Typically each arrowed link, points to a consultation submission 

component that is higher on the argumentation hierarchy. In general, they relate the flow of 

information back to the primary map issue or root question, which is the overarching purpose of a 

consultation map. In the tree metaphor, the primary node not only exemplifies the tree root but also 

its trunk, as it is the common element joining all map branches and seeding the discourse in a map. 

Numerous map design structures might be applicable to the representation of consultation discourse 

but in this project top-down, left-right, and star cluster structures were used. If a map is represented 

using a left-right map structure, they are read from left to right. If the map’s structure is top-down 

they a read from the top down. If a star cluster structure is used, they are read from the central node 

out. Accordingly, all maps are read from the root/trunk to the branches and out to the leaves. 

 

Furthermore, when traversing a map thread from root to leaf, in for example, a left-right 

consultation map, nodes are listed in chronological order of receipt (earlier to later), unfolding from 

left to right connected with arrows that go against what one might consider the logical direction (i.e. 

back to the starting point). This leads the eye to track to the genesis of the consultation theme and 

argumentation. Each discourse thread has been chunked by theme and in this way length, spread, 

and proliferation can be directly grasped.  

7.2.3 Consultation Map Features 
Map nodes containing public submissions’ content were represented by node icons (i.e. primarily 

answer [ ] & pro [ ] icons but also argument [ ], con [ ] & decision [ ]). These were 

clustered according to their relevant themes identified from the d-SEQ-RP e-Consultation discourse. 

Conceptually, a simple triple level hierarchical structure was used for mapping: level 1: primary 

question, level 2: theme categorisation, and level 3: consultative dialogue.  

 

 

 

In several of the maps, the consultation dialogue has been grouped and stacked (see Map Design B) 

to economically utilise space and reduce to amount of scrolling that would be required if a more 
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linear design (see Map Design A) was used. This structure was considered because a high quantity 

of responses is probable in public consultation and therefore a high quantity of map nodes is 

probable when mapping public consultation discourse. This acts to compact map content, 

minimising the amount of user scrolling required and improve subsequent map publishing to either 

A4 paged reports and web pages. Conversely, if the standard top-down or left-right hierarchal 

structures are used, with the addition of each node, the map will expand in width for top-down 

structures or in height for left-right structures. Accordingly, a map quickly becomes wider or higher 

than the typical viewing space of a computer monitor or hardcopy publication.  

 

 

 

Map designs A and B were created using the same pictures and font sizes, yet Map Design A had to 

be reduced significantly to be viewed on this A4 page. In comparison, the design used in Map 

Design B reduces the amount of scrolling required to view total content. Therefore, the grouping 

and stacking in Map Design B provides more efficient spatial use. However, a benefit of the Map A 

is that it provides a simpler structure and thus might be perceived as less complex. These issues are 

important in consultation mapping because of the high quantity of participation and discourse. 

Accordingly, the functionality to represent discourse at relevant levels of abstraction or granulation 

and comprehensiveness is important to consider.  

7.2.4 Consultation Map Construction Overview 
The consultation mapping programme’s series of maps consisted of nine distinct components. 1) An 

Index Map was constructed displaying an overview of all maps in the mapping programme; a high 
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level view of all government questions posted for e-Consultation and providing an access point for 

navigation to all participant response maps. 2) e-Consultation Question Response Maps were 

constructed using verbatim participant dialogue in responses to the open-ended questions posted by 

the government and representing discourse thematically with graphics and colour coding. 

Responses to the closed-ended questions posted were represented statistically using colour coded 

graphs. 3) d-SEQ-RP Consultation Report Maps were constructed to display the areas of public 

concern raised in the d-SEQ-RP e-Consultation that were identified by the Queensland 

Government. 4) SEQ Regional Plan Maps were constructed to display the Queensland 

Government’s response to raised public issues and their recommended SEQ Regional Plan policies. 

5) e-Consultation Question Response Theme Maps were constructed to display the areas of public 

concern that were identified from an independent analysis of the d-SEQ-RP e-Consultation 

discourse. This also served to inform a comparison between the findings of an independent (lay) 

analysis and the Queensland Government’s (expert) analysis of d-SEQ-RP e-Consultation 

discourse. 6) Public Response Themes and associated Regional Plan Policy Maps were constructed 

to display the Queensland Government’s response and policies in relation to the public’s concerns. 

This served to explicate the adequacy of public policy in addressing the citizen concerns raised in 

the d-SEQ-RP e-Consultation. 7) A SEQ Regional Plan Implementation Monitoring Map was 

constructed to represent the ongoing activities set in place to monitor the implementation of the 

SEQ Regional Plan. 8) Map Derivations were constructed and used for participant evaluation and 

comparative analysis of map design options. The findings of this evaluation informed the iterative 

staged development of consultation maps resulting in a consultation map model. 9) A Treemap was 

constructed to display a compact and accessible library of grouped and categorised consultation 

maps within a limited display space (i.e. a computer screen).  

7.3 Stage 1 SEQ Regional Planning Map 

7.3.2 e-Consultation Questions Index Map 
Map 1 displays the categorisation, contextual information and questions posted by the Queensland 

Government for the d-SEQ-RP e-Consultation to which participants were invited to respond. The 

question node [ ] on the far left of the map represents the primary map topic to which all 

following information in the map relates. In an issue-based-information-system (IBIS) type map, 

the pinnacle of the argument hierarchy is usually an issue posed as the root question. However, this 

map is used as an index rather than a typical argument map but the IBIS ontology and notation still 

serves the map’s purpose. The answer/idea nodes [ ] on the next level of the map hierarchy were 

used to categorise their connected threads of information. On the next level, note nodes [ ] were 

used to display the additional explanations given by the Queensland Government with their online 
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questions, which functions to contextualise each of the questions. The next level of question nodes [

] contains the actual questions posted by the Queensland Government. The final level on the far 

right displaying map nodes [ ] and thumbnail graphs contain the citizen responses. 

 

Map nodes [ ] indicate and function to give a Compendium user access to hyperlinked maps, 

which in the case of this map, represents the map-maker’s analysis and mapping of the e-

Consultation responses to each question. These underlying linked maps show all verbatim responses 

to the government questions posted (i.e. relating to the subject environmental atmosphere). It was 

decided that the submissions’ content in maps should be kept in the verbatim language to minimise 

the potential for misinterpretation and discourse fragmentation. The design of Map 1 and all other 

maps was improved upon in subsequent stages, incorporating findings from the respondent 

feedback such as additional graphics, navigational detail and legend keys. 



CSAV Modelling Wicked Problems 

 
163 

 

 



CSAV Modelling Wicked Problems 

 
164 

Figure 7.2 following, is a graphic of the SEQ e-Consultation, threaded forum home page. 

Comparatively, the e-Consultation Index (Map 1) provides a synthesis of all pertinent information 

relating to the 10 questions in a single graphic. In contrast, multiple pages and threads would have 

to be accessed for a participant to obtain the same information from the SEQ e-Consultation web 

site. 
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7.3.3 Question 1 Response Graph 

Question 1 represented in Figure 7.3 “Proposed development limitations to prevent excessive 

spread and protect assets. (i.e. Forests, regional landscape, farmlands, coastline and waterways). 
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1. Do you think these assets are an important part of SEQ and need to be protected?” was a closed-

ended question with response options either agree or disagree. This was represented in the SEQ e-

Consultation Questions Index Map as a simple pie graph displaying the number of participants and 

the percentage of responses agreed (93%) and disagreed (7%). Similarly, questions 3 and 6 were 

also closed-ended; hence, response was represented in the same fashion. In Map 1 above, these 

graphs are displayed as thumbnails but in Compendium, they can be assigned as rollover images, 

which enable the images to enlarge to full size when the computer cursor passes over them. 

 

7.3.4 Question 2 
Map 2 represents Question 2: “Proposed development limitations to protect assets. - 2. If you 

disagree, what do you think is the most important attribute of SEQ that must be protected?” The 

submissions’ text in the nodes within the all maps displayed in this thesis was not edited but the 

submissions’ content has been categorised to align with the researcher’s analysis findings and 

represented in maps designed and developed by the researcher. Consequently, it is acknowledged 

that these maps represent the map-maker’s interpretation of discourse.  
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Government IDs that were given to d-SEQ-RP Consultation submissions (e.g. 287 117) have been 

retained in map nodes. In maps where the content of a submission is broken into linked components 

(i.e. several nodes), the submission ID is displayed in the first node only. The submissions’ nodes 

were placed in an order according to the sequence of submissions’ IDs thus aligning closely with 

the order of actual physical submission. Accordingly, they were predominantly ordered 

chronologically within the maps.  
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Map 2 was designed with a left-right structure. The analysis and mapping of submission discourse 

in response to question 2 resulted in 5 themes. In an attempt to enhance the representation of map 

content and aid in differentiating themes within maps, a colour scheme was applied. Each theme 

was allocated a colour and this was displayed by using the specified colour for the link lines within 
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maps. In the map 2, five colours were used (pink – Development & Population, brown – Land 

Clearing, green – Green Areas & Environmental Quality, light blue – Air Quality, and black – 

Greenhouse Emissions).  

7.3.5 Question 3 Response Graph 

Figure 7.4 presents a graph of the responses to question 3. “Proposed development limitations to 

protect assets. - 3. Do you think there are better ways to protect these assets, other than limiting 

urban sprawl?” 

 

 

7.3.6 Question 4 
Map 3 represents Question 4: “Proposed development limitations to protect assets. 4. If you 

answered yes, please share your ideas.” Map 4 was design with a left-right structure. The analysis 

of submission discourse resulted in 5 themes (i.e. environmentally-friendly development, 

environmentally-friendly technologies, population control, rural regional dispersion, and public 

transport). 
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In these consultation maps, cross-links (i.e. links that cross to nodes in addition to their primary 

parent node ALSO inter-theme links) carried the colour of their parent theme. For example, 
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submission 252.101 “Integrate  development requirements block sizes to suit landscape, building 

designs to suit environment using environmentally friendly technologies” relates to both 

environmentally friendly development “building designs”  and environmentally friendly 

technologies. In fact, environmentally friendly technologies was a verbatim participant statement.  

 

Problems encountered with this approach were that each link colour in Compendium represents an 

IBIS link inference (See figure 7.5). Therefore, the use of link colours for purposes other than their 

inferences, affects the utility and effectiveness of the IBIS grammar or symbolism. Yet at the time 

of the development of these initial maps, multiple colours for node text or backgrounds were not 

available in the software. 

 

 

7.3.7 Question 5 

Map 4 represents Question 5: “Urban Footprint 5. What are your thoughts on having an Urban 

Footprint as a defined boundary to control development outside our urban areas?” Map 5 was 

designed with a left-right structure and two themes, environmentally-friendly development, and 

pollution were represented.  
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7.3.8 Question 6 Response Graph 
Figure 7.6 represents Question 6: “The Urban Footprint limits growth outside the "boundary", 

which means growth must be accommodated inside the Urban Footprint. - 6. To accommodate this 

growth the Draft Regional Plan proposes to increase densities in key locations that have 

appropriate infrastructure or locations where infrastructure can be improved. Do you agree this 

needs to happen?” 
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7.3.9 Question 7 
Map 5 represents Question 7: “Urban Footprint - 7. If you don't agree, how do you think we should 

accommodate growth, without encroaching on our regional landscape areas?” Map 5 used a left-

right structure and represented two themes, environmentally-friendly development, and air quality. 
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7.3.10 Question 8 
Map 6 represents Question 8: “By 2026, unless we change travel patterns, there'll be an increase of 

around 50 per cent in the number of car trips every day. This has a direct impact on air pollution, 

travel times and our economy. - 8. What suggestions do you have to make our travel patterns more 

sustainable?”  

 

The discourse from question 8 responses was arranged using the three different mapping structures 

(i.e. top-down, star cluster and left-right) for comparison. These are common map representation 

structures. Maps of question 8 response discourse represented four themes, public transport, 

transport design & development, pollution and environmentally-friendly technology. 
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7.3.11 Question 9 
Map 7 represents Question 9: “Rather than simply building more houses, the Draft Regional Plan 

proposes that we create more cohesive communities with a strong sense of identity and improved 

access to services. - 9. What do you think are the most important attributes of a cohesive 

community?” Map 9 was designed with a top-down structure and represents the themes: pollution, 

environmental quality and development. 
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7.3.12 Question 10 
Map 8 represents Question 10: “General comments - 10. Please provide us with your general 

comments on the Draft South East Queensland Regional Plan's proposals, whether they be on 

specific issues or on the Plan's general intent.” Map 10 was designed with a star cluster structure 

and represents the themes: greenhouse gases, population control, environmentally-friendly 

technologies, and environmentally-friendly development. 

 



CSAV Modelling Wicked Problems 

 
177 

 



 
COMPUTER SUPPORTED ARGUMENT VISUALISATION: 

MODELLING WICKED PROBLEMS 
 
 
 
 
 

Submitted in fulfilment of the requirements for the  
Degree of Doctor of Philosophy 

 
 
 
 
 

PhD Thesis by: 
Ricky Ohl [Bmgt/Com (Hon)] 

 
 
 
 
 

Department of Management 
Griffith Business School 

Griffith University, Brisbane, Australia 
 
 
 
 

February 2008 
 
 
 
 



CSAV Modelling Wicked Problems 

 
178 

7.3.13 SEQ Regional Plan Reports 
Map 9 and Map10 represent content in relation to environmental atmosphere from the South East 

Queensland Consultation Report and the South East Queensland Regional Plan. The draft SEQ 

Regional Plan did not include an environmental atmosphere section, but after the d-SEQ-RP 

Consultation an environmental atmosphere section was added to the final SEQ Regional Plan. 

Accordingly, maps 9 and 10 display evidence of the impact of the public submissions on the d-

SEQ-RP Consultation and policy making process. These maps also give evidence of the 

government's response to such public opinion.  

7.3.13.1 South East Queensland Draft Regional Plan Consultation Report 
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7.2.13.2 SEQ Regional Plan Map 

 

7.3.14 Comparative Map Designs (Stage 1) 
This section displays comparative designs investigating elements such as, map structures, with and 

without cross-links, coloured node text and backgrounds, added graphics and the use of boxing (i.e. 

coloured parameters around themes). Research respondents were questioned about their design 

preferences using these comparative maps. 

7.3.14.1 Top-Down Map Structure with Cross-links 
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7.3.14.2 Left-Right Map Structure with Cross-links 
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7.3.14.3 Star Cluster Map Structure with Cross-links 

 

7.3.14.4 Maps without Cross-Links 
The above three maps are now shown with the following changes: a) have the links which crossed 

over from one theme section to another (cross-links) removed and b) copies of the responses that 

applied to more than one theme duplicated and placed within the all themes to which they applied. 

Respondents were then questioned on this design option. 
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7.3.14.5 Top-Down Map Structure without Cross-links & Node Duplication 
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7.3.14.6 Left-Right Map Structure without Cross-links & Node Duplication 

 

7.3.14.7 Star Cluster Map Structure without Cross-links & Node Duplication 
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7.3.15 Enhanced Maps 

7.3.15.1 Font Colour & Node Icon Labels 
The design features applied in the following enhanced maps were not available in Compendium 

software at the time that these maps were developed. The functionality to change text colour has 

since been added but functionality to add node name labels beside node icons (e.g. decision 

outcome) is not currently available. 
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7.3.15.2 Node Background Colouring 
The features in Map 18 were not available in Compendium software at the time that these maps 

were developed. The functionality to change background colour has since been added. However, the 

text background colouring does not fill a rectangular text frame as displayed below, it colours 

directly behind the text only.  
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7.3.15.3 Maps with Additional Graphics  
The following maps have additional graphics added to the maps. The Star cluster structure was used 

for all maps in this section because they are more compact and therefore require less scrolling to 

view the entire map. Map 19 presents discourse in response to question 8 in star cluster structure 

with added pictures to enhance the representation of themes. 
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7.3.15.4 Coloured Boxing 
Map 20 presents the same map as above with added coloured boxing to delineate and accentuate 

theme content. 
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7.3.16 Stage 1 Map Design Evolution 
In the stage 1 map design, verbatim discourse was used to minimise misinterpretation. The IBIS 

related Compendium notation was found appropriate for analysis and representation of consultation 

discourse. Predominantly content was represented by question, answer/idea, argument, pro, and con 

nodes. A thematic taxonomy was applied with node link line colour used to distinguish thematic 

chunks of discourse. However, such use of link colour interfered with the IBIS inference 

conventions attached to link colours. Cross-links were trialled which enhanced the analysis and 

representation of complexity but also builds additional complexity into argumentation 

representation. The use of cross-links, created a heterarchical map topology. Three map structures 

all having merit were utilised, top-down, left-right and star cluster. A three level structure was used 

for maps, consisting of the (1) root node, (2) theme headings and (3) discourse and argumentation. 

An index map was created to provide an overview of all maps within the mapping project. 

Grouping and stacking structure was found useful for compacting map content. 
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The use of colour in representations to enhance multimedia content comprehension is prominent in 

literature (Dillon, 1992, Kalyuga et al., 1998, Mayer, 2005, van Gelder, 2003). Several principles 

within Multimedia Learning Theory such as multimedia principle, segmenting principle, 

navigational principle and thematic cues (Mayer, 2005) can be operationalised in consultation maps 

by applying colour coding. Furthermore, colour can be utilised in maps to reduce cognitive load as 

theorised in cognitive load theory for multimedia learning (Mayer, 2005). Also relevant to 

consultation map design, Kalyuga, Chandler and Sweller (1998) proposed that the use of colour 

coding to link corresponding parts of an onscreen picture can function to reduce cognitive load. 

When this project begun such use of colour for map design was sought but Compendium did not 

have the functionality to change map text or node background colours nor to add coloured boxing. 

7.4 Stage 2 SEQ Regional Planning Maps 

The stage 2 maps built upon the stage 1 set of maps, to incorporate findings from analysis of 

interview and questionnaire responses from the three respondent groups (Government 

Planner/Analysts, International Argumentation Experts and a sample from the SEQ Public). 

 

In the stage 2 maps, a different colour coding system was employed because links represented IBIS 

inferences. Text within maps that was directly from the Queensland Government was given a 

maroon colour, which is locally associated with Queensland in interstate sporting events and is 

Queensland’s official colour. The node text for each theme heading node and nodes within a theme 

category were allocated a specific colour (see table 7.2 below). Pro nodes [ ] were represented 

with black text on a green background and con nodes [ ] with black text on a red background 

which makes them more prominent and easy to identify.  

Table 7.2 – Node text colour scheme 
Queensland Government Maroon 
Environmental Development Dark Blue 
Air Quality Teal 
Green Areas/ Environmental Technologies Green 
Pollution/Greenhouse emissions Black 
Public Transport Pink 
Land Clearing Brown 
Regional, Rural Dispersion Orange 
Population Control Teal 

Pro  Con 

 
Nodes that related to more than one theme were joined to their secondary theme by a light blue line 

(cross-link). A light blue link in Compendium infers an ‘about’ link (See Figure 7.7) and as used in 

this instance represented ‘also about’. The light blue about link was not typically being utilised in 

the consultation maps and thus provided a unique display and easy to identify cross-link type. 

Compendium also enables the user to add a text label to links. Accordingly, it was considered that 
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the cross-links could be labelled with text (cross-links). It was found that this option was 

problematic because the link labels are automatically placed by the software in the middle of the 

length of a link line and the line label position is not adjustable. It was found that the link labels 

would often be positioned underneath a node and therefore hidden so this option was not used. 

 

 
 

In the stage 2 maps, the use of map nodes [ ] for theme heading nodes was adopted. In most of the 

stage 2 maps, the map node icons were changed with images to represent their themes graphically. 

Map nodes were used because their icon is changeable and they function as an access point to a new 

map which can then be used to contain increased or finer detail (i.e. drill down functionality).  

7.4.1 e-Consultation Questions Index 
Map 21 is a reformatted version of the stage 1 index of the 10 questions posted by the Queensland 

State Government for the Regional Plan online consultation. Maroon text colour has been used to 

represent verbatim content posted by the Queensland State Government and a graphic of the SEQ 

Regional Plan cover has been added in the root node. 
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7.4.2 Question 2 
Map 22 displays the verbatim content of postings from the public in response to question 2. 

Question 2 is displayed in maroon text and is the map tree root (or primary question) of the map. 

Graphics have been added to enhance the representation of themes elicited from the consultation 

discourse and a text colour has been allocated to each theme to differentiate and chunk theme 

sections. This aligns with four principles from multimedia learning theory: navigational principles 

(sign posts within content), thematic cues, segmenting & multimedia principle (text plus graphics). 

 



 
COMPUTER SUPPORTED ARGUMENT VISUALISATION: 

MODELLING WICKED PROBLEMS 
 
 
 
 
 

Submitted in fulfilment of the requirements for the  
Degree of Doctor of Philosophy 

 
 
 
 
 

PhD Thesis by: 
Ricky Ohl [Bmgt/Com (Hon)] 

 
 
 
 
 

Department of Management 
Griffith Business School 

Griffith University, Brisbane, Australia 
 
 
 
 

February 2008 
 
 
 
 



CSAV Modelling Wicked Problems 

 
193 

7.4.3 Question 4 
Map 23 displays the verbatim content of postings from the public in response to question 4. Map 23 

utilises the structure design outlined in section 7.3 with cross-links displayed in light blue. Cross-

links display dialogue that relates to more than a single theme, which depicts the complexity and 

non-linear characteristics inherent in wicked problems. Ausubel’s (1963) ‘Assimilation Theory’ 

proposes that meaningful learning occurs when relationships between concepts and propositions in 

different topical areas of a concept map are made explicit and clear. 
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7.4.4 Question 5 
Map 24 displays the consultation argumentation in response to question 5. This map demonstrates 

the consultation map design specified for stage 2 SEQ Regional Planning maps. 
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7.4.5 Question 7 
Map 25 displays the consultation argumentation in response to question 7. This map demonstrates 

the consultation map design specified for stage 2 SEQ Regional Planning maps.
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7.4.6 Question 9 
Map 26 displays the consultation argumentation in response to question 9. This map demonstrates 

the consultation map design specified for stage 2 SEQ Regional Planning maps.
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7.4.7 Question 10 
Map 27 displays the consultation argumentation in response to question 10. This map demonstrates 

the consultation map design specified for stage 2 SEQ Regional Planning maps. 

 

7.4.8 Comparative Map Designs (Stage 2) 
This section presents the consultation argumentation in response to question 8 in multiple maps 

applying different design elements for comparative analysis. The maps in this section continue the 

map design specified for stage 2 SEQ Regional Planning maps but present question 8 responses in 

star cluster, left-right and top-down structures; with and without cross-links; and with additional 

graphics. These maps were shared with and evaluated by research respondents. 
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7.4.8.1 Left-Right Heterarchy 
Map 28 displays the consultation argumentation in response to question 8 in a left-right 

heterarchical structure.  
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7.4.8.2 Left-Right without Cross-Links 
Map 29 displays the consultation argumentation in response to question 8 in a left-right map 

structure with the cross-links removed. 
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7.4.8.3 Star Cluster Structure 
Map 30 displays the consultation argumentation in response to question 8 in a star cluster map 

structure. 
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7.4.8.4 Star Cluster Structure without Cross-Links 
Map 31 displays the consultation argumentation in response to question 8 in a star cluster map 

structure without cross-links. 
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7.4.8.5 Star Cluster Structure with Additional Graphics 
Map 32 displays the consultation argumentation in response to question 8 in a star cluster map 

structure with additional graphics representing various issues raised within themes. 

 

7.4.8.6 Top-Down Structure 
Map 33 displays the consultation argumentation in response to question 8 in a top-down map 

structure with cross-links. The compaction of the map required to fit this A4 page indicates the 

inefficiency of spatial use of this structure. 
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7.4.8.7 Top-Down Structure without Cross-Links 
Map 34 displays the consultation argumentation in response to question 8 in a top-down grouped 

and stacked map structure without cross-links. In this structure node, text is larger than the previous 

map, illustrating a better use of space. 

 

7.4.9 SEQ Regional Plan Consultation Question Themes 
Maps 35 and 36 represent the findings (i.e. themes) elicited from the researcher’s independent 

analysis of the d-SEQ-RP e-Consultation discourse in a synthesised form. 

7.4.9.1 e-Consultation Questions Response Themes 
Map 35 displays a synthesised view of the consultation themes elicited by the researcher from d-

SEQ-RP Consultation discourse in relation to each government question posted. Each question’s 

group of themes was represented by a distinct colour.  
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Map 35 was represented in full size within an html web page for research respondents to evaluate 

but because map content is difficult to read in this document, table 7.3 which presents map 35 

content has been included. 

Table 7.3 – Consultation Themes 
Question Posted in the d-SEQ-RP Consultation Themes from Public Response 

Question 1 93% agreed that assets need to be protected. 

Question 2 

1. Environmentally-Friendly Development (ecologically sustainable) 

2. Green Areas (preserve and build) 

3. Land Clearing (reduce) 

4. Air Quality (minimise greenhouse emissions, increase greenery), 
Greenhouse Emissions (minimise) 

Question 3 53% agreed with limiting urban sprawl 

Question 4 

1. Environmentally-Friendly Development (plan & manage, cleaner industries) 
2. Environmental Technologies (promote & legislate) 
3. Population Control (caps) 
4. Rural, Regional Dispersion (encourage & support) 
5. Public Transport (greater use) 

Question 5 
1. Environmentally Friendly Development (encourage, water, greenery), 
Pollution (minimising sprawl will increase pollution, but it’s the best way to 
manage growth) 

Question 6 75% agreed with increasing density in key locations 

Question 7 
1. Environmentally Friendly Development (increase biodiversity & greenery) 
2. Rural, Regional Dispersion (industry & families) 

Question 8 

1. Transport Design & Development (reduce congestion, tunnel, reduce travel, 
school-public) 
2. Environmentally Friendly Technologies (hybrid vehicles, manage R&D, air 
filtration) 
3. Public Transport (route design, electric, encourage/legislate use) 

4. Pollution (travel incentives, invest in R&D, electric) 

Question 9 

1. Environmentally-Friendly Development (poor planning) 

2. Environmental Quality (acoustics, visual & chemical pollution, social 
amenity, air conditioning contribute to poor environment – poor citizens) 
3. Pollution (acoustics, visual pollution, chemical pollution, social amenity, air 
conditioning) 

Question 10 

1. Population Control (caps, sustainable housing, minimise pollution increase) 

2. Environmentally-Friendly Development (clean air- e.g. no vehicle pollution, 
no coal fired power stations and quieter cities, stop road building – reduce 
traffic) 
3. Environmental Friendly Technologies (alternative sources of power (i.e. 
solar, tidal, wind)) 
4. Greenhouse Gases (enforceable legislation, control developers, R&D 
investment) 

 

7.4.10.1 SEQ Regional Plan Consultation Themes & Policy 
Map 36 displays a synthesised view of the policy decisions from the SEQ Regional Plan, relating to 

the eleven key consultation themes identified by the researcher. The Compendium decision node [

] in this map represents a policy decision. The decision node text is verbatim policy from the 

South East Queensland Regional Plan.  
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Again, as the content of map 36 is difficult to read in this document, table 7.4 which presents map 

36 content has been added for legibility. 
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Table 7.4 – d-SEQ-RP Consultation Themes and Policy 
Consultation Themes SEQ Regional Plan Policy 

Environmentally-Friendly Development 

2.3.2 Consider air quality impacts in decisions on energy use, industrial land use 
and transport. 
2.3.3 Improve energy efficiency, transport systems and land use practices to help 
reduce greenhouse gas emissions. 
2.3.4 Assess the impact of potential climate change in preparing planning schemes 
and land use strategies. 

Pollution 

2.3.1 Establish appropriate regional standards for air quality and monitor air quality 
indicators. 
2.3.3 Improve energy efficiency, transport systems and land use practices to help 
reduce greenhouse gas emissions. 
2.3.5 Raise community awareness, knowledge and understanding of air quality, 
greenhouse gas emissions and climate change impacts. 

Environmentally-Friendly Technologies 
2.3.3 Improve energy efficiency, transport systems and land use practices to help 
reduce greenhouse gas emissions. 

Rural/Regional Dispersion 

5.2.1 Consolidate future rural population growth around existing towns and 
villages. 
5.3.2 Provide and maintain appropriate levels of infrastructure and services to rural 
towns and villages. 
5.4.2 Identify and support sustainable new rural industries and innovative non-
urban uses for rural land. 

Green Areas 

8.3.1 Ensure all new development incorporates subtropical design principles, 
including orientation, setting and passive climate control. Plan and design new and 
changing urban areas to maximise liveability, safety and pedestrian connectivity 
and reinforce local character. 

Air Quality 

2.3.1 Establish appropriate regional standards for air quality and monitor air quality 
indicators. 
2.3.2 Consider air quality impacts in decisions on energy use, industrial land use 
and transport. 

Environmental Quality 

2.1.1 Protect, manage and enhance the region’s nature conservation and 
biodiversity values and supporting ecological processes, including areas of state, 
regional and local biodiversity significance. 
2.3.1 Establish appropriate regional standards for air quality and monitor air quality 
indicators. 
3.2.3 Retain and enhance public access to significant and popular viewpoints and 
protect important views from intrusive development. 
3.4.2 Manage outdoor recreation activities to provide for community needs and 
expectations whilst protecting and maintaining ecological, scenic and cultural 
values. 
6.4.1 Improve community health and safety by using best practice urban design, 
local transport investment, community engagement and social planning practice. 

Land Clearing 
2.1.3 Protect, manage and enhance areas of state, regional and local biodiversity 
significance in areas outside the Urban Footprint, having regard to the Vegetation 
Management Act 1999 and existing land use rights. 

Population Control 

Government decided against population control/caps (reviewed at 5 year intervals) 
and proposed the urban footprint initiative to manage population dispersion. 
8.2.1 Use the urban area efficiently by accommodating a higher proportion of 
growth through infill and redevelopment, together with well-planned greenfield 
development 
8.2.3 Consolidate urban development in existing and new urban areas to improve 
utilisation of land and the efficient provision of infrastructure and services. 

Public Transport 

2.3.3 Improve energy efficiency, transport systems and land use practices to help 
reduce greenhouse gas emissions. 
8.7.2 Plan new public transport routes, facilities and services to ensure safe and 
convenient passenger accessibility; and support the inter-relationship between land 
use and transport. 

Greenhouse Emissions 

2.3 Notes - Greenhouse gas emissions can be reduced by: increasing energy 
efficiency; reducing land clearing, improving land management practices; 
preserving areas of native vegetation and planting trees; encouraging industry to 
use cleaner production methods, including eco-efficient technology and practices; 
and, promoting sustainable transport choices such as public transport, cycling and 
walking. 
2.3.1 Establish appropriate regional standards for air quality and monitor air quality 
indicators. 
2.3.3 Improve energy efficiency, transport systems and land use practices to help 
reduce greenhouse gas emissions. 
2.3.5 Raise community awareness, knowledge and understanding of air quality, 
greenhouse gas emissions and climate change impacts. 
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7.4.10 Stage 2 Map Design Evolution 
The use of coloured links to distinguish thematic chunks of information within maps was 

discontinued in stage 2 maps because it conflicted with the IBIS inference conventions built into the 

software. During the development of stage 1 maps, text and node background colouring were not 

features available in Compendium. These features were released during the period of stage 2 maps’ 

construction and were utilised in the subsequent map designs. Grouping and stacking continued to 

be used when appropriate to the spatial needs of high volume map content. Lastly, a synthesised 

representation of discourse themes and related regional plan policy provided an easily digestible 

representation of the complex d-SEQ-RP Consultation discourse and policy decisions. 

7.5 Stage 3 SEQ Regional Planning Maps 

The stage 3 maps elaborated upon the map design from stage 2, to incorporate further findings from 

the analysis of research respondent data. 

7.5.1 e-Consultation Questions Index 
Map 37 represents the d-SEQ-RP e-Consultation questions and provides an index of the stage 3 

maps. It was found that a legend key for map notation was useful to pre-train or orient map readers. 

Legend keys were added to all subsequent maps. In addition, text bolding was added to all stage 

three map nodes to improve legibility.  
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7.5.2 Question 5 
Map 38 represents the consultation argumentation in response to question 5. It was found that the 

primary coloured backgrounds used in the stage 2 maps for pro and con nodes created unnecessary 

visual noise and thus less bright tones were used in subsequent maps. In addition, a yellow 

background, a colour common in post-it notes was incorporated for note nodes. 

 

7.5.3 Question 7 
Map 39 represents the consultation argumentation in response to question 7. A dotted line for cross-

links was introduced here, which further distinguished these link types. Cross-links were designed 

to carry the colour of their primary or parent theme. The dotted line is not a feature currently 

available (January 2008) in Compendium.  
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7.5.4 Comparative Map Designs (Stage 3) 
Map 40 represents the consultation argumentation in response to question 8 using a hierarchical 

topology with a dotted line for cross-links. 
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Map 41 represents the consultation argumentation in response to question 8 with dotted line for 

cross-links and a grouped and stacked heterarchical topology. 

 

7.5.5 d-SEQ-RP e-Consultation Questions’ Themes (1-5) 
Map 42 represents a synthesised view of the consultation themes elicited from the Consultation 

discourse in relation to the e-Consultation questions 1 to 5. This map represents the first five 

questions only as opposed to the full 10 questions represented in Map 35 from the stage 2 maps. 

This was designed to reduce the scrolling required to view total map content on a screen. 
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7.5.6 d-SEQ-RP e-Consultation Questions’ Themes (6-10) 
Map 43 represents a synthesised view of the second half of the consultation themes (from map 35), 

which were elicited from the Consultation discourse in relation to the e-Consultation questions 6 to 

10.  
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7.5.7 d-SEQ-RP e-Consultation Themes & Regional Plan Policy A 
Map 44 represents the policy decisions from the SEQ Regional Plan, relating to the eleven key 

consultation themes identified. As in the previous two maps (i.e. 42 & 43), similarly maps 44 and 

45 have reduced the content displayed in the stage 2 map (map 36) from eleven to only six themes 

to enable easier viewing of total content and added a legend key. 



 
COMPUTER SUPPORTED ARGUMENT VISUALISATION: 

MODELLING WICKED PROBLEMS 
 
 
 
 
 

Submitted in fulfilment of the requirements for the  
Degree of Doctor of Philosophy 

 
 
 
 
 

PhD Thesis by: 
Ricky Ohl [Bmgt/Com (Hon)] 

 
 
 
 
 

Department of Management 
Griffith Business School 

Griffith University, Brisbane, Australia 
 
 
 
 

February 2008 
 
 
 
 



CSAV Modelling Wicked Problems 

 
219 

 



CSAV Modelling Wicked Problems 

 
220 

7.5.8 d-SEQ-RP e-Consultation Themes & Regional Plan Policy B 
Map 45 represents the remaining five themes from the eleven key consultation themes identified 

and displayed in the stage 2 map (map 36) of the policy decisions from the SEQ Regional Plan. 
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7.5.9 Stage 3 Map Design Evolutions 
Legend keys were added to all stage 3 maps to assist readers unfamiliar with the IBIS ontology and 

grammar. Text bolding was added to all stage three map nodes to improve legibility. Lighter tones 

for node backgrounds were used to reduce the visual noise in stage 2 maps as proposed in the 

questionnaire responses. Dotted lines for cross-links were added to stage 3 maps to further 

distinguish them from other map links and enable the full utility of IBIS inference in link colours. 

Cross-links were designed to carry the colour of their parent or primary theme category. Two maps 

from stage 2 were reduced in scope, which enable easier viewing of the content in these maps. 

These maps represented (1) identified e-Consultation question themes and (2) themes linked with 

related Region Plan policy, producing four smaller maps in all. 

7.6 Stage 4SEQ Regional Planning Maps 

7.6.1 d-SEQ-RP Consultation Report: Environmental Atmosphere Issues 
Map 46 represents the key concepts from the Consultation Report of the draft South East 

Queensland Regional Plan, section 4.14 Atmosphere. Section 4.14 was written to report on 

environmental atmosphere issues raised in the public submissions. This map can be exported to 

html from Compendium enabling a viewer to click on the root node and open the linked d-SEQ-RP 

Consultation Report. 
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7.6.2 SEQ Regional Plan 
Map 47 represents regional policies from the SEQ Regional Plan found in Part F, section 2 Natural 

Environment, subsection 2.3 Atmosphere. Subsection 2.3 presents discourse on SEQ environmental 

atmosphere issues and related Regional Plan policy decisions. This section was added to the SEQ 

Regional Plan due to content raised by the public in the d-SEQ-RP Consultation. This map includes 

an html icon link [ ] which when clicked in either Compendium or online will source and open the 

SEQ Regional Plan from within the linked SEQ Government web page. 
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7.6.3 SEQ Regional Plan Implementation Monitoring 
Map 48 represents ongoing activities set in place to monitor the implementation of the SEQ 

Regional Plan. The html icon links [ ] provide connectivity to the linked web sites where the 

Reports represented in the map can be viewed online. 

 

7.6.4 Treemapping 
Map 49 presents a sample of the consultation maps that were constructed for this research 

programme, which have been processed using a tree-map algorithm to create a tree-map display 

(Bederson and Kang, 2004). The consultation maps were categorised by their development stages 

(i.e. 1-4) and other prescribed categories (i.e. enhanced maps & comparative design). Tree-maps are 

capable of displaying large amounts of information within a limited display space and therefore can 

be applied to visualise large hierarchies (Nguyen and Huang, 2005, Shneiderman and Wattenberg, 

2001). All content displayed in a treemap is dynamically sized to fit within a single display and 

some of the treemapping technologies provide a zoomable user interface to enable true size viewing 

of selected objects (Bederson et al., 2002). This is particularly practical in programmes where a 

high volume of content is created and thus finding items can become cumbersome. Maps 
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corresponding to each development stage or project have been boxed and labelled within their 

categories in the tree-map display. This approach creates an accessible programme library structure 

and map display. In addition, the tree-mapping software used enabled map enlargement when rolled 

over and zooming functionality, which provided for focused and synthesised viewing. Converging 

treemap technology with Google-style search engine functionality would be beneficial in improving 

map and data searches of large map libraries. 

 

7.6.5 Stage 4 Map Design Evolutions 
Stage 4 maps offered four new consultation maps, utilising the design findings from the three 

previous stages. The d-SEQ-RP Consultation Report and the SEQ Regional Plan maps (Maps 46 & 

47) were recreated with finer detail from their associated SEQ Report sections and links to these 

external documents were added to the maps. A new map was created that represented ongoing 

activities for monitoring the implementation of the SEQ Regional Plan along with associated 

publications and links to web sites where this information is available. Finally, a treemap containing 

all maps developed for this mapping programme was presented. This provided an example of the 

use of treemapping technology for displaying and giving access to high volume content in the form 

of a visual consultation map library. 
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7.7 Discussion of Findings 

The consultation maps represent the verbatim e-Consultation discourse, structured into citizen 

submission themes or major areas of public concern. The main interpretive elements that have been 

added to the maps are theme categorisation, map structure and representational design. The volume 

and heterogeneous nature of stakeholders within participatory democracy programmes calls for a 

unique approach to discourse visualisation. The map design model developed from this research has 

been titled a ‘Consultation Map’. This design consists of a hybrid of mapping approaches, 

amalgamating elements from concept mapping, mind mapping, dialogue mapping, argument 

mapping, debate mapping, thematic mapping and tree-mapping.  

7.7.1 PhD Project Mapping-Process Summary 
The consultation map design and development was an iterative process which was largely 

conducted in the linear sequence presented here. This research and development process of this 

mapping programme refined the consultation map design over 4 iterative stages. The following 

steps define the analysis and mapping activities used. 

1. E-Consultation discourse (i.e. public submissions & government reports) was segmented by 

e-Consultation question.  

2. e-Consultation discourse was analysed both manually and with the aid of qualitative text 

analysis software to identify all content related to the specific interest area focused upon 

(i.e. Environmental Atmosphere). 

3. Textual discourse was analysed using the qualitative analysis software (Atlas.ti) to identify 

and label elements of the text into discourse dialogue/argumentation type (e.g. question, 

answer, argument, pro, con, notation, decision). This informed subsequent node choices for 

consultation map design. 

4. During the iterative discourse analysis and consultation mapping, themes and patterns were 

identified within consultation content and labelled. 

5. Issue or question based consultation maps were then constructed. 

6. An index map of the e-Consultation questions, including map nodes for building and 

linking with subsequent e-Consultation question response maps was created.  

7. The consultation maps structured public submission content for each e-Consultation 

question into thematic chunks. 

8. E-Consultation submission IDs were utilised to inform the chronological ordering of 

discourse mapping. 

9. The multifarious consultation discourse was broken down into a basic argument structure 

via theme, node types, and link inference types and labelling. 

10. Cross-links were added as an increased depth of analysis and representation. 
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11. Additional formatting was applied to maps (i.e. text bolding & capitalisation, thematic 

colour schemes). 

12. Relevant theme graphics were identified and imported into theme nodes. 

13. The map project (i.e. series) was backed up to XML to enable the importing of maps into 

other computers running Compendium. Therefore, multiple users could collaborate on map 

content and design if desired. 

14. The consultation map series was exported to html. The software supports export to html 

which constructs a web site consisting of hyper-linked map pages of a Compendium map 

project. 

7.7.2 Mayer’s Multimedia Learning Theory 
A function of the d-SEQ-RP Consultation was for the Queensland Government “to better 

understand issues and provide services that are tailored to community needs” (Queensland 

Government: The Community Engagement & Development Policy Unit, 2006). The process of d-

SEQ-RP discourse analysis involved government analysts processing text submissions in order to 

determine with certainty (learn) the meaning of a communication, acquire knowledge and correlate 

this with relevant concepts in the regional plan. In other words, to learn what concerns the public 

have and their needs in relation to regional planning. The use of multimedia aids such as CSAV and 

consultation mapping to scaffold discourse analysis and the assimilation of complex SEQ-RP 

discourse denotes the function of a multimedia learning aid. Similarly, the notion of consultation 

map content assimilation inspires parallels with learning. Consequently, several principles from 

multimedia learning theory were found to be relevant to consultation map design from this project. 

Multimedia learning theory gave further guidance and weight to map design choices. The specific 

principles are listed in table 7.5 with their definitions and an explanation of how these principles 

were applied to the consultation map design.  
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Table 7.5 - Multimedia Learning Theory Principles in Consultative Discourse Visualisation 
Principle Definition Consultation Map Application 

Multimedia Principle “People learn better (more deeply) from words 
and pictures than from words alone” (p. 15, 47) 

Relevant pictures were added with the consultation text to 
the consultation maps. 

Managing Essential Processing
Segmenting Principle “People learn better when a multimedia lesson is 

presented in learner-paced segments rather than 
as a continuous unit.” (p. 180) 

First, d-SEQ-RP discourse was segmented into offline 
discourse and e-consultation discourse. Only e-Consultation 
discourse is represented in maps in this thesis. E-
Consultation discourse was further analysed to identify 
environmental atmosphere relating discourse which become 
the focus of maps. This content was further segmented into 
individual maps representing discourse from each of the 10 
e-Consultation questions (i.e. A single map for each 
question). Within the maps, content was further chunked by 
theme. 

Pre-training Principle “People learn better from a multimedia lesson 
when they know the names and characteristics of 
the main concepts.” (p. 180) 

Legend keys were added to define the map notation used and 
its conceptual purpose. Descriptions explaining the main 
concepts of maps were also added to the web pages 
displaying the maps. 
 
In consultative sessions this detail could also be provided 
face-to-face and/or via video. 

Reduce Extraneous Processing
Coherence Principle “People learn more deeply from a multimedia 

message when extraneous material is excluded 
rather than included.” (p. 198) 

Only verbatim discourse was included in maps. Pictures are 
extraneous but purposeful. 

Signalling Principle “People learn more deeply from a multimedia 
message when cues are added that highlight the 
organization of the essential material.” (p. 198) 

The web site presentation of the consultation maps includes 
a description of map organization. Theme heading and 
picture functioned to signal content organisation.  

Redundancy Principle Information should be presented in a single form 
only, i.e., with all unnecessary explanation 
eliminated. Multiple versions of the same 
information or unnecessary information do not 
constitute good design; rather it interferes with 
rather than facilitates learning.” (p. 167) 

Only content relevant to the subject (i.e. Environmental 
Atmosphere) and the purpose of maps was included. The 
government’s analysis process also filtered redundant 
submissions and information prior to uploading them to the 
draft SEQ Regional Plan e-Consultation web site. 

Spatial Contiguity Principle “People learn more deeply from a multimedia 
message when corresponding words and pictures 
are presented near rather than far from each 
other on the page or screen.” (p. 198) 

Picture titles and legend key were added directly to maps. 
Pictures within maps had labels directly beneath them. 
Themed discourse was chunked close to theme pictures and 
headings. 

Temporal Contiguity Principle “People learn more deeply from a multimedia 
message when corresponding animation and 
narration are presented simultaneously rather 
than successively.” (p. 198) 

Map content and pictures were presented simultaneously. 

Social Cues
Personalization Principle “People learn more deeply when the words are in 

conversational style rather than formal style.” (p. 
201) 

Individual citizen’s verbatim text was used in map nodes. 

Navigational Aids 
Navigational Principle “The principled use of cues and content 

representations improves learners' 
comprehension and memory for text.” 
 
“Navigational aids constitute a broad category of 
verbal and graphical devises ranging from local 
cues, (e.g., headings, introductions and 
connectors] to global content representations 
(e.g., tables, outlines and concept maps).” (p. 
197) 

Headings and introductions were used in the web site 
displays of consultation maps and within maps, headings and 
link or connector labels were used.  
 
Map pictures and legends keys are navigational aids. 
Argument & consultation maps are a subset of concept 
maps. 

Thematic Cues “Thematic cues such as headings and 
introduction generally facilitate a reader's 
construction of consistent mental representations 
of the content.” (p. 308) 

Thematic design and principles were utilised in the 
consultation maps.  

Indexing Information system comprising several pages 
should include a clear top-level content 
representation. (p. 308) 

An index map, which provided an overview of all maps, was 
provided in the series of maps. In addition, the treemap 
displayed all maps developed per design stage. 

Grouped Semantic Categories “Coherence may be provided by representing 
contents in the form of explicit lists in which items 
are grouped according to semantic categories.” 
(p. 308) 

Treemaps were used to group and categorise the series of 
consultation maps. The index map grouped and categorised 
individual maps. Thematic map design provided embedded 
semantic categories.  

(Mayer, 2005) 
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7.7.3 IBIS ontology and Grammar 
The IBIS ontology and grammar, represented in Compendium were specifically designed to support 

urban planning deliberations and thus appropriate to regional planning. The IBIS grammar 

fundamentals of, issue/question, position/answer/idea, argument (pro & con) are generally well 

accepted and understood in society and thus applicable to public use. This terminology does not 

require a high level of expertise nor is it detrimental to the flow of subjective and situated 

interpretation in innovative, design deliberations (Buckingham Shum et al., 2006) such as in the d-

SEQ-RP Consultation. The IBIS inspired grammar was found to be rich and concise enough to 

represent argument rationale on complex issues. 

 

The identification and explication of issues, sharing of participant perspectives and development of 

strategies to address such issues are central to the purpose of consultative democracy, public policy 

development, the wicked problems notion and the 2nd generation systems approach. The utilisation 

of IBIS inspired CSAV for consultation mapping in consultative forums can function to facilitate a 

process of argumentation as specified in the 2nd generation systems approach and provide an 

explicit record of argumentation and policy rationale evidence.  

7.7.4 Argument Scheme 
Indexing is a navigational aid cited in Multimedia Learning Theory. Multimedia learning posits that 

multimedia systems “call upon the same set of cognitive and language processes as traditional text 

processing” (Mayer, 2005, p. 308). Hence, “an information system comprising several pages should 

include a clear top-level content representation” (Mayer, 2005, p. 308). The d-SEQ-RP e-

Consultation was a project within the d-SEQ-RP programme.  

 

Figure 7.8 is used here as an aid for a detailed discussion of the design of the stage 4 e-Consultation 

Index Map. This index map design could be applied to any programme, project or project segment. 

Users would have to be guided by the volume of task content in order to determine the appropriate 

abstraction level for maps. Figure 7.8 highlights the hierarchical sections of the e-Consultation 

Index Map (1) the thematic categorisation, (2) contextual information for questions and (3) the 

government questions to which the public were invited to respond. The orange boxing in figure 7.8 

has been added for discussion purposes only. 

 

The node on the far left of the map represents the primary map topic (as in a Left-Right, IBIS, 

Dialogue Map) to which all following information on the map relates. In this map, the principle 

node displays a graphic of the d-SEQ-RP cover. In IBIS type discourse, the pinnacle of the 

argument hierarchy is usually an issue, posed as the root question (Rittel and Webber, 1984). This 
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map serves the purpose of the d-SEQ-RP e-Consultation map series index rather than a typical 

argument map but the IBIS form is still relevant. Maroon text colour has been used to represent 

verbatim content posted by the Queensland Government. The note nodes [ ] (i.e. represents some 

additional non-specific, additional comment or notation) on the next level of the map hierarchy 

were used to categorise their connected threads of information. On the next level, note nodes [ ] 

again were used to display the additional information posed by the Queensland Government with 

their online questions. The information in these nodes functioned to contextualise each of their 

associated questions. The next level of question nodes [ ] contains the actual questions posted by 

the Queensland Government. The final level on the far right displays thumbnail graphs and map 

nodes [ ] indicating access to additional hyperlinked maps which contain an analysis and 

representation of the d-SEQ-RP e-Consultation responses to each question. Finally, a legend key 

was been added to communicate the meaning and application of the node icons used.  
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7.7.4.1 Schema Formality 
Due to the social nature of wicked problems in participatory democracy, the rigorous application of 

formal argumentation is problematic (Gordon et al., 2007). The utilisation of informal logic 

argumentation is relevant but the degree to which normative modelling is applicable is situation 

dependent. Discourse in participatory democracy is “heterogeneous and built on varied, and 

sometimes contradictory, logics” (Vedel, 2006, p. 230).  

 

The model for argumentation design in a consultative democracy needs to be fundamental but 

elaborate enough to represent discourse on complex issues (Atkinson et al., 2006). The term 

fundamental implies that argument maps need to communicate consultation discourse accurately 

while providing representations that are easily comprehended by a broad range of participants with 

varying levels of knowledge and expertise. Furthermore, elaborate enough to encapsulate and 

communicate the situated interpretation and inherent complexity in a potentially broad range of 

multi-faceted argument streams, views and dynamics in a wicked problem.  

7.7.4.2 Granulation 
Preference in map design was to keep maps to a screen size where possible, which eliminates the 

need for scrolling and enables a reader to observe detail at a macro and micro level. A single screen 

size was not always practicable and this will be impacted by extraneous factors such as an 

individual’s visual efficacy and display screens’ resolutions but this objective was adhered to as a 

heuristic. When content and relationship links in an issue/map are unable to be viewed in total, it 

diminishes the ease of content assimilation. Accordingly, the primary purpose/root issue of each 

consultation map needs to be scoped to a manageable size. Furthermore, in large visualisations, 

navigational aids will improve comprehension (Mayer, 2005). Compendium has both hyperlinking 

functionality and a navigational feature that provides an aerial of a total map, which enables a 

reader to easily locate the area of a map upon which they are focused. The thematic pictures 

functioned in consultation maps as navigational sign posts. In addition, focused detail within 

context (thematic chunking) assists content assimilation (Miller and Riechert, 1994).  

 

Exposure to the range of views in a wicked problem is recommended (Rittel and Webber, 1984). In 

public consultation, there is probability that a high quantity of views will result and thus granulation 

of discourse at appropriate levels of abstraction is required to display discourse in a form that can be 

easily assimilated. A large volume of discourse will result in a high quantity of map nodes around 

single issues. Hence, large consultation maps cannot always be avoided so efficient spatial use is a 

key. Typically, such high volume discourse will necessitate a series of maps and thus, an 

appropriate system of hyperlinking with user-friendly navigation should be utilised. 



CSAV Modelling Wicked Problems 

 
234 

7.7.5 Map Content (Deep Issue vs Surface Argument Structure) 
The consultation mapping used incorporated elements of argumentation, representing individual 

arguments (premises) but did not generally delve into the deeper dissection of individual arguments 

linking to a direct conclusion. Building a case around a single claim is typically the purpose of 

argument visualisation (Yoshimi, 2004). The word argument is used here in the context of premises 

and conclusions as opposed to ‘argument’ in the sense of people debating one another. 

Fundamentally, the d-SEQ-RP e-Consultation entailed the posting of questions by the government 

to which citizens submitted a response, thus, it was not a deliberative forum. Conclusions from this 

consultation have been represented in the form of government policy, which are responses to the 

sum of the consultation discourse as well as possible influences from other extraneous factors. 

Accordingly, representation of the d-SEQ-RP Consultation content was the focus of the maps as 

opposed determining the validity of individual arguments.  

 

The type of discourse analysis and mapping used in this project resembles Yoshimi’s (2004, p. 6) 

definition of deep structure in debate mapping in which “arguments are added to a debate map only 

after careful analysis reveals that they are uniquely and genuinely relevant to their targets”. In 

contrast, ‘surface structure’ in debate mapping is more general and not as deeply considered 

argument discourse (Yoshimi, 2004). In the d-SEQ-RP e-Consultation, public submissions were 

added only after they had been proofread by the facilitators and deemed to meet the consultation 

rules. The discourse was then further analysed by the researcher and only added to the consultation 

maps when relevance to the topic environmental atmosphere was determined. Redundant and 

irrelevant submissions were pruned and argumentation was added to consultation maps only after 

careful analysis deemed it relevant to the predetermined topic. The process used in this project for 

consultation discourse analysis and mapping has been termed deep issue structure. A closer focus 

on individual argumentation in consultation discourse analysis and mapping has been termed 

surface argument structure in this thesis.  

7.7.6 Map Topology 

7.7.6.1 Hierarchical Map Topology 
A hierarchical topology provides a simplified representation of content with ranked levels. Node-

link graphs are a common, if not the most common form of hierarchical representation (Liu and 

Gavriel, 2007). The strict definition of hierarchy in relation to argument map topology is where,  

 

“each node is the child of one higher level node and the parent of one or more lower level nodes, 

excluding the top and bottom levels where nodes are either a parent or a child, respectively. 

There are no links at the same level as a node.” (Diaper, 2001, p. 191) 
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7.7.6.2 Heterarchical Map Topology 
Heterarchical maps can represent nodes that can have multiple parentages. A heterarchical tree 

graph can model non-hierarchical discourse by two means by: (1) repeating nodes or (2) adding 

links (Diaper, 2001). These are more chaotic than hierarchical designs with random links from one 

topic to another. Ill-structured problems, knowledge and organisational networks are typically 

heterarchical (Oliver, 1996). 

7.7.7 Analytics (Node Linking) 
The map link labels display the type of interpreted inference. The word interpreted has been used 

because the map represents the mapmaker’s interpretation and perception of the citizens’ 

submissions meaning. From concept mapping, cross-links act to represent nonlinear relationships 

between map nodes (Novak and Canas, 2006b). Relationships within a concept map that crossover 

from one topical segment or domain to another can be made explicit and represented visually via 

the use of cross-links. Furthermore, Novak and Canas (2006b) suggest that identifying new cross-

links can lead to creative insights. In consultation maps, cross-links highlight non-linear complexity 

of consultation content and the potential multifaceted effect of policy decisions. Tillers 

(forthcoming 2007 or 2008) posits that the generally proposed solution to problem complexity is to 

simplify it (i.e. reduce detail). Yet, he suspects that this is the wrong approach. Tillers (forthcoming 

2007 or 2008, p. 2) stated that “effort should be made to develop tools that make it possible for 

human decision makers to increase (rather than decrease) the number of evidential premises and 

evidential inferences that decision makers should try to consider.” 

 

It was found that a distinguishing design display for cross-links was required in consultation maps 

and preferred by respondents. Link line colour in Compendium represents specific IBIS inference; 

therefore, the use of colour to distinguish cross-links is less effective. The use of dotted lines 

(carrying the genesis theme colour) was deemed appropriate but is not yet a feature in Compendium 

software. Furthermore, including links for child nodes that cross to multiple parent nodes creates a 

heterarchical rather than a hierarchical map typology (Diaper, 2004). Heterarchical maps are also a 

space saving option because cross-linking eliminates the need to duplicate nodes when they apply to 

multiple themes and efficient spatial use in consultation maps is important for high volume content 

representation. Yet the added sophistication cross-links create can be a hindrance, especially for 

novices. Accordingly, the ability to turn cross-links on and off is a software feature 

recommendation.  

7.7.8 Map Structure 
Star cluster structured maps condense content into a smaller screen space than top-down and left-

right structures. However, statistical analysis of questionnaire responses revealed that, government 
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analysts preferred the star cluster structure (33.3% of respondents) and the top down structure 

(33.3%) equally. The remaining analysts did not give a map structure preference. Expert 

respondents mostly preferred the top-down map structure (37.5%) and the star cluster structure 

(25%) was their next choice. The remaining experts did not give a map structure preference. Top-

down was most preferred by student respondents (50%), left-right was next preferred (27%) and 

seventeen percent (17%) preferred the star cluster structure. The remaining six percent (6%) of 

students did not give a map structure preference.  

 

Across all respondent groups, the top-down structure was most preferred (44% of respondents) and 

left-right (22%) was the second most preferred. Twenty percent (20%) of all respondents stated that 

the star cluster structure was their preference and fourteen percent (14%) did not give a map 

structure preference. 

 

Top-down and left-right have more clearly apparent hierarchical levels. Left-right is also consistent 

with how western society reads. Yet, it was found that familiarity and not logic often informs map 

design preferences. Each of these structures can be beneficial dependent upon the needs of a 

situation and user/reader preferences. 

7.7.9 Thematic Layout 
The thematic schema in the consultation map model acts to identify and collate areas of significance 

within consultation discourse. This functions to display patterns of public concern and issue 

consistency within consultation discourse. The use of colour to distinguish content relating to a 

theme is a design approach used in thematic mapping (Slocum et al., 2005b). Thematic maps depict 

information relating to one or more themes. Generally, thematic mapping is used to display 

geographical concepts such as density, distribution, relative magnitudes, gradients, spatial 

relationships and movements (Robinson, 1982). However, thematic mapping of unstructured text is 

a relatively new concept. Colour coded thematic chunking was adopted in consultation maps to 

chunk and distinguish thematic discourse. An additional point here is that when theme threads 

become too large for a single map display, they can become the focus of individual maps that are 

hyperlinked to the parent map. 

 

Figure 7.9 presents a single branch only of the question 8 d-SEQ-RP e-Consultation map for 

discussion. Once again, the orange boxing is for map level segmentation and discussion only. 

Firstly, any logical map structure (top-down, left-right, star cluster, etc) could be used for 

consultation mapping and the choice would depend on user(s) preference and spatial requirements. 

The first level (1) displays the map’s root issue/question. The root issue/question node at the top is 
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the map’s seed issue, posed as a question, thus, a question node [ ] has been used. This acts to 

focus the map representation and could be used to seed, instigate and focus a real-time dialogue. 

The use of maroon text colour again signifies Queensland Government wording. As this node 

contains the key issue of the consultation map, discourse focus and direction of arrows lead back to 

it. In this particular consultation map, the root question relates to sustainable travel patterns. The 

argument node to the left of the issue/question node displays information posed by the government 

to contextualise the question and thus expands on the root question. In this instance, it has been 

framed by the government as a position statement and therefore, has been represented with an 

argument node [ ]. 

 

“By 2026, unless we change travel patterns, there'll be an increase of around 50 per cent in the 

number of car trips every day. This has a direct impact on air pollution, travel times and our 

economy.” 

 

 

 

The node below the root question is a (2) theme heading, labelled (Environmentally-Friendly 

Technologies) and represented graphically with an electric car. The multimedia learning principle 

postulates that “people learn better from words and pictures than from words alone” (Mayer, 2005, 

p. 15). The thematic layout has been used to cluster themes of citizen concern. In multimedia 

learning theory Mayer (2005, p. 308) states that “thematic cues such as headings and introduction 

generally facilitate a reader's construction of consistent mental representations of the content”.  

 

A distinct colour was designated to the node text within each theme, which aided to chunk 

information, simplify complexity and assist assimilation. For example, the Environmentally-
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Friendly Technologies theme was represented with green text. Chunking is a principle identified by 

Miller (1956) who proposed a short-term memory heuristic which denotes that humans can more 

effectively receive, process and recall information if it is represented in seven, plus or minus 2, 

similarly classified chunks or units of information.  

 

The third level displays the (3) citizen submissions responding to the root question. It was decided 

that the submissions content should be kept in the verbatim language to minimise the potential for 

misinterpretation and bias. As these are submitted responses to a question, they are represented by 

answer/idea nodes [ ]. The line of nodes below these displays citizen rationale consisting of 

(premise(s)) from within their submission that elaborate upon their conclusion(s). The link labels 

display the type of inference. In this map, the link inferences were: expands on, related to and 

supports. In genuine public deliberation as opposed to consultation only, each of these conclusions 

could be analysed further and potentially become the focus of additional critical discussion and 

argument maps. Accordingly, if any of the citizens’ answers were deemed issues that needed further 

investigation, a critical question could be posed to probe further dialogue, thus becoming the root 

question of further argumentation and mapping.  

 

A background colour was assigned to pro (green) and con (red) nodes. This enables fast recognition 

of argument direction. Van Gelder (2003, p. 101) states, “colour can be used to indicate in a matter 

of milliseconds whether a claim is being presented as reason or an objection. In prose, the reader 

has to interpret the claim and its context to figure out its role in the argument”. 

 

A fourth level of detail that can be added to maps is (4) inter-theme relationships of arguments 

represented via the use of cross-links. Cross-links display the inherent complexity and wickedness 

of public consultation on strategic planning and policy making. Wicked problems are not linear, 

thus consultation map design should incorporate nonlinear design. In support of this view, 

Dansereau (2005, p. 78) proposes that gestalt features (i.e. unified configuration of elements) and 

content-specific structures should match the domain characteristics. Arguably, cross-links make 

more explicit the consequential relationships and emergent complexity required for a synthesised 

view and consideration of overall wicked problem content.  

7.8 Conclusion 

The mapping of discourse in public consultation around wicked problems (strategic planning) 

requires a distinct design. The consultation map model developed from this project comprises of 

elements from concept mapping, mind mapping, dialogue mapping, argument mapping, debate 

mapping, thematic mapping and treemapping, plus the visualisation of policy-making logic and 
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decisions. Much of the literature supports the notion that argument visualisation aids analysts in 

their analysis of public consultation submissions and enables greater transparency in consultative 

democracy.  

 

Consultation map design was developed in this project over four iterative stages informed by 

respondent feedback and extant literature. Three map structures were applied, top-down, left-right 

and star cluster, each with their pros and cons. Several of the features used in the map designs were 

not available in the Compendium software at the time they were proposed in this study and were 

applied to consultation maps using several other processes and software. Software features that 

were added to Compendium over the period of this project included node text and background 

colouring. 

 

The use of link colours only to distinguish themes and links crossing between themes (cross-links) 

within maps was found to be problematic because each link colour in Compendium denotes an IBIS 

inference. Thus, using link colours for purposes other their assigned IBIS purpose diluted the 

functionality. For consultation map cross-links, a unique representation was sought and dotted lines 

served this purpose but this feature is not available in Compendium. Using text colour to distinguish 

and chunk themes of discourse within maps proved to be useful for representing consultation 

discourse and policy rationale. Coloured thematic boxing to delineate thematic content was found 

useful but again was not a feature available in Compendium. The use of node background colours to 

emphasise meaning such as pros, cons and notes was beneficial but the use of primary colours 

produced unnecessary visual noise and thus lighter tints were applied to later designs and the final 

consultation map model. The inclusion of pictures enhanced map content assimilation and map 

content sign posting. It was also determined that legend keys should be added to maps to help orient 

readers to map symbolism and this feature was added to later designs and the final consultation map 

model. 

 

Hierarchical and heterarchical map topology was investigated in this study. Hierarchical topologies 

provide a more simplistic content representation but heterarchies accommodate better spatial 

efficiency and better represent complexity inherent in wicked problems. Treemapping was applied 

to aid in displaying large amounts of information within a limited display space. Treemapping was 

adopted in this mapping programme which produced a semantically categorised consultation map 

library. 

 

Thirteen principles from multimedia learning theory were found to be relevant to the design of 

consultation maps and thus informed design choices. The project resulted in an explicit and detailed 
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consultation map design (model) that could be applied to like scenarios. The next chapter discusses 

the Queensland Government network of analysts and the processes used for discourse analysis and 

policy development in this d-SEQ-RP Consultation and how the application of CSAV and 

consultation mapping can assist and enhance these processes. 
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8 Study 3: Analyst Network and Knowledge Management 
The chapter provides a description of and discussion on the Queensland Government’s activities in 

the d-SEQ-RP Consultation and the departmental processes for consultation discourse analysis and 

policy development. The chapter includes discussion on how CSAV and consultation mapping 

could assist and enhance discourse analysis and policy development. Findings from research 

interviews and questionnaires about the d-SEQ-RP Consultation programme, the public submission 

analysis process and the relevance of the wicked problem notion and the 2nd generation systems 

approach to this case site are also discussed. 

8.1 Planner/Analyst’s Roles 

The SEQ government planners who performed the analysis of public discourse looked at the 

“overall directions, principles, strategies, and/or regulations in the Regional Plan and how the 

submissions related to these criteria” (Government Interviewee 4). Government Interviewee 4 

stated, “analysts were guided by previous experience and their expertise as experienced planners”. 

Government Interviewee 1 stated that the themes identified within the public submissions were 

categorised under the headings: “1) Natural Environment, 2) Resources and Rural Production, 3) 

Urban Form, 4) Strong Communities, 5) A diverse Economy, 6) Integrated Transport, 7) 

Infrastructure and Services, 8) Engaging Aboriginal and Torres Strait Islander Peoples and then by 

issue if need be”. 

8.1.1 Consulted Groups 
Fifty seven local interest groups were consulted in the processes for developing the d-SEQ Regional 

Plan and during the analysis of public submissions. These interest groups consisted of: 

�x 15 representatives of Professional and Academic interest groups. 

�x 13 representatives of Environment and Natural Resources interest groups. 

�x 7 representatives of Community and Human Services interest groups. 

�x 22 representatives of Business, Commerce & Development Industry interest groups. 

 

In addition, 22 Queensland Government departments were represented throughout this process.  

8.1.2 Government Submission Analysis Process 
Twenty two (22) planner/analysts manually analysed the public submissions. This process was 

audited by an independent auditor who performed spot checks to ensure the adequacy of analysis. 
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An early stage of the analysis process was to categorise submissions via topic and issue, which 

determined who (i.e. which specialist area) would perform the more detailed analyses. Due to an 

unexpected high volume of public participation, additional members had to be engaged for the 

classification of submissions. Added to the issue of high volume participation was the complexity 

of fragmented natural language text submissions in the d-SEQ-RP Consultation discourse. 

Government analysts found it difficult to construct a synthesis of the range of content covered 

within submissions, let alone comprehend it all. How much more difficult would this be for a 

typical citizen with no expertise in urban planning to assimilate the d-SEQ-RP Consultation 

discourse? Displaying a synthesis of content in a more easily digestible form than prose alone is a 

beneficial attribute of argument visualisation (Macintosh, 2004, p. 128). Expert 4 also asserted, “the 

structuring of CSAV maps helps the analyst to separate and visualise issues and arguments making 

relationships more obvious”.  

 

Figure 8.1 ‘Public Submission Analysis’ displays the overall Queensland Government analysis 

process through to the production of the SEQ Regional Plan and submission of the recommended 

SEQ Regional Plan policies to the Queensland Government Cabinet.  
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The overall submissions’ review process is recorded in the Consultation Report on the Draft South 

East Queensland Regional Plan. This process consisted of six fundamental steps. 

1. “Registration and Acknowledgement of Submissions; 

2. Classification of Submissions; 

3. Summarising Submission Issues; 

4. Evaluation and Response to Issues; 

5. Consultation Report, Final Plan and Recommendations to the Minister; 

6. Response to Submitters” (Office of Urban Management, 2005a, p. 9).  

 

Step 1 – Registration and Acknowledgement of Submissions 

The Queensland Government created a registry to record the receipt of public submissions and sent 

a receipt acknowledgement to the relevant participants. 

 

Step 2 – Classification of Submissions 

Submissions were sorted by their topics. Initially, only two senior planners started classifying 

submissions. The large volume of submissions produced the need for additional planners to be 

brought in to assist in submission classification. 

 

Submissions were classified in several ways including: type of submitter, topics raised and the type 

of submission (see table 8.1). Type of submission refers to either form letters or complex. A form 

letter is pre-drafted letter that is duplicated, signed and submitted by multiple individuals. 

Submissions considered complex were those that raised a number of major issues about the draft 

SEQ Regional Plan and were expected to require significant assessment by the Office of Urban 

Management (Analyst 4). In addition, submissions were classified by the sections of the regional 

plan referred to and any local Government areas mentioned. 

Table 8.1 - Submissions Classifications 
Submitter Types Submission Topics 

Private individuals; Introduction and Vision; 
Business and commercial organisations; Urban structure; 
Professional organisations; Natural environment, resources and rural production; 
Community organisations; Urban form; 
Local governments Strong communities; 
 A diverse economy; 

Submission Types Integrated transport; 
Form letter Infrastructure and services; 
Complex submission Aboriginal and Torres Strait Islander issues; 
 Implementation and monitoring; 
 Regulatory provisions; 
 Map changes; 
 Other”  
(Office of Urban Management, 2005app. 11 & 12) 
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Step 3 – Summarising Submission Issues 

Some database entry occurred at this stage, which informed the initial information/data structure for 

analysis gathering and reporting, and the development of a database used to store submission 

summaries. 

 

The submissions were then filtered to the relevant analysts or analyst groups. These classification 

teams were led by nineteen (19) Senior Planners. Therefore, analysts were not exposed to or read 

every submission, only those related to their area of expertise. For example, natural environment 

section of the department dealt with submissions classified to this category. If a submission applied 

to more than a single area, the submission was photocopied and dispersed to all relevant units 

(Analyst 2).  

 

Most submissions covered a number of topics and sections of the draft SEQ Regional Plan. 

Additional topics were added under the topic ‘Other’ to accommodate issues raised that were 

outside the scope of the draft Plan (Office of Urban Management, 2005a).  

 

This compartmentalised strategy segmented the analysis and without adequate communication 

networking it had the potential to produce disconnected islands of knowledge within the analyst 

groups (Papailiou et al., 2007). As many d-SEQ-RP Consultation submissions crossed multiple 

topical areas, improvement in the analysis process could have been made via use of collaborative 

CSAV technologies. Collaborative CSAV technologies can function to expose analysts to the 

findings and summaries of other analyst groups during an analysis process (Suthers, 2005). 

Collaborating to inform the ongoing analysis is important in such discourse analysis because the 

consequences of issues and analyses determinations are interrelated in wicked problems (Rittel and 

Webber, 1973). In the analysis of consultation discourse for public planning, a process for 

visualising planners’ rationale with CASV could enhance the analysis process because it would 

provide an updatable representation of each analyst group’s analysis either synchronously or 

asynchronously. Thus, all participating analysts and/or stakeholders would be exposed to the 

findings of each team and thus areas of consideration that would be difficult to see otherwise. It 

could also function to overcome gaps in the analysis where submissions relating to more than one 

specialist area have been incorrectly or incompletely classified. Incompletely classified is used here 

to explain where e.g. a submission relevant to themes such as biodiversity, urban form, integrated 

transport, and infrastructure and services has only been classified into biodiversity and urban form. 

This would not be incorrect but rather would be incomplete. 
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Step 4 – Evaluation and Response to Issues 

The analyst groups then began more detailed submissions analysis. At this stage in the d-SEQ RP 

Consultation discourse analysis, the analyst teams performed more detailed analysis of submissions 

which then helped to identify any submissions that might have been incorrectly or incompletely 

classified. Here the Senior Planners provided leadership over their group, in the analysis of their 

specific submissions (Analyst 4). The output of this process resulted in the identification and 

summarisation of submissions’ issues (Analyst 2). Information and keyword coding from their 

analysis of submissions was entered into the database here (Analyst 3). From interview data, it was 

extrapolated that there may have been collaboration within the groups but limited collaboration 

between groups at this point. The reporting teams then received and reported the findings of the 

previous analysis stage.  

�x More entry of data into the database occurred at this point. 

 

From the data/information gathered thus far, strategic issues were identified, analysed and 

discussed.  

�x Collaboration between teams occurred here.  

�x More entry of data into the database. 

 

Step 5 – Consultation Report, Final Plan and Recommendations to the Minister 

Then policy recommendations were developed responding to identified issues and were ultimately 

recorded in the SEQ Regional Plan.  

�x More collaboration between the teams and the consulted groups. 

 

The plan was then sent to the Queensland Government Cabinet and who had the responsibility for 

ratifying regional plan policies. 

 

Step 6 – Response to Submitters 

At stages throughout each of these six steps, feedback was sought from the consulted groups. 

Particularly, in the reporting (Stage 5) and the recommendations (Stage 7) stages of the submission 

analysis processes. 

8.2 Analysts’ Network 

The rest of this chapter discusses the research data collected in relation to the d-SEQ-RP 

Consultation. Specifically, sections 8.2 and 8.3 focus on the analysis processes of the Queensland 



CSAV Modelling Wicked Problems 

 
246 

Government analysts and the relationships between the d-SEQ-RP Consultation and the wicked 

problem notion and 2nd generation systems approach which were presented in chapter 2. 

 

 

 

Figure 8.2 represents a synthesised view of the conceptual relationships between the secondary 

research questions (c & d) and the project data analysis. 

8.2.1 Knowledge/Communication Impediments in the Analysts’ Network 
The analysis of project case data and relevant extant literature provides the basis for this discussion. 

Lessons learned were gleaned from an analysis of the project site and respondent data and areas of 

improvement are recommended in this chapter.  

 

Some knowledge sharing and communication impediments were identified within the Queensland 

Government’s network of analysts and analysis processes in the d-SEQ-RP Consultation case. 

Analyst 4 stated, “due to the large volume of submissions, categorisation became very complicated 

and we needed to bring in others”. Analyst 2 stated, “I did find various submissions that had been 

categorised incorrectly and made changes as I found them. In addition, because the department did 

not anticipate the level of public participation that occurred and what turned out to be a tight 

timeframe for consultation analysis (as the analysis timeframe was predetermined), it created a high 

pressured environment and imposed the need for analysts to work overtime and week-ends (Analyst 

2). 

 

Accordingly, analysts reasoned that they did not have time to read the fine detail of every 

submission, as there were 8500 submissions and some were 200 page reports, therefore, some 

submissions only received a cursory reading of their front page (Government interviewee 2). “Often 

large submissions were only briefly read but we did seek to record the general intention accurately” 

(Government interviewee 4). “We are only really picking those where they are asking to amend the 
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plan or they are disagreeing on the plan.” “ It’s important for you to know there are limitations” 

(Government interviewee 2). 

 

In relation to submission analysis strategy used, Government Interviewee 2 stated, “there is no set 

criteria set down on how we make decisions. To make a decision, we have to look at each of the 

issues and see how they relate to the plan”. Analyst 3 argued that a standardised representation is 

required. “Output from a subjective process will need data quality controls. Data source needs to be 

standardised in some ways” (Analyst 3). Analyst 1 reasoned that the analysis process would benefit 

from a more collaborative approach, “if the analysis criteria is consistent, as there are a few 

submissions that may be interpreted differently” (Analyst 1). 

 

Again, submissions were filtered based on the categorisation of submissions to specialised groups 

within the department. High volume consultation participation, time pressures and discourse 

complexity created a situation where some submissions did not receive the depth of analysis that 

might otherwise have been afforded. Fragmented analysis processes and deficient discourse analysis 

has the potential to create a situation where issues are unintentionally overlooked and 

miscategorised. Furthermore, submissions can be interpreted differently by different analysts and a 

form of standardised analysis criteria would enhance the process. Standardised analysis criteria that 

is powerful enough to deal with multifarious discourse but will not straightjacket the analysis is 

required. 

8.2.2 Bridging Knowledge Gaps 
Information and argument visualisation can aid in bridging gaps between what analysts know and 

might need to know (i.e. knowledge/expertise required to comprehend unfamiliar areas covered by 

the consultation submissions) in order to understand the consultation issues (Horn, 2001). This gap 

can be bridged by analysts from disparate areas of expertise deliberating or sharing their analysis 

rationale throughout the analysis process (Suthers, 2005). Exposure to multiple perspectives while 

wicked problems’ issues are being processed can shed fresh insights into analysis, broadening an 

analyst’s perspective and thus contribute to more informed analysis (Rittel, 1972a). Analyst 2 

stated, “by exposing people to more points of views, it helps them to see that maybe there are bigger 

issues that we need to deal with”. 

 

When consultation content is divided into distinct categories that are dispersed to disparate 

specialist groups and analysed in isolation, the social network of expert knowledge and skills is not 

fully utilised (Liebowitz, 2005). Although it is difficult to determine beyond doubt whether expert 

knowledge and skills were underutilised in the draft SEQ RP Consultation analysis, submission 
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categorisation and isolated analysis of submission segments did occur. Isolated analysis produces 

knowledge islands which acts to impede collaboration (Papailiou et al., 2007, Liebowitz, 2005).  

 

Hence, the analysis of communications in wicked problems such as the d-SEQ-RP consultation 

should be performed interdependently via collaborative analysis between analyst groups (Rittel, 

1972a). This draws from a broader knowledge base and exposes issues to new perspectives. The 

need for, and benefits of, maximised involvement in wicked problem scenarios are discussed further 

in section 8.7. 

 

Collaborative computer supported argument visualisation can aid in facilitating this process. 

Englebardt (1962) claimed that people working collaboratively utilising computer support created a 

cognitive synergy that enabled them to be significantly more effective at solving complex problems 

than when working individually. The technology functions to augment (amplify) intelligence 

(Engelbart, 1962).  

8.2.3 CSAV Supported Impediment Reduction 
Analyst 2 stated, “If a collaborative mapping was conducted while the submissions were being 

categorised, it is possible that the findings of submission analysis in one area could influence the 

perceptions of other analysts”. Tacit knowledge is prominent and decisive in public policy decision-

making (Karacapilidis et al., 2005) and social networking constitutes the backbone of tacit 

knowledge sharing (Papailiou et al., 2007).  

 

When dealing with new information such as when government analysts are analysing public 

submissions, the cognitive load is heavier than when processing known information (Mayer, 2005). 

The working memory that is used to process information has two severe limitations, 1) it can only 

hold approximately seven pieces of information at one time (Miller, 1956) and 2) without content 

rehearsal it has a limited capacity of approximately 20 seconds (Peterson and Peterson, 1959). 

Therefore, without some form of intelligence amplification to scaffolding analysis and support an 

analyst’s working memory, the cognitive processing and assimilation of the many complex and 

consequential interrelationships within consultation discourse is severely limited. Accordingly, an 

intelligence scaffolding tool such as CSAV is useful in the analysis process for wicked problems 

(Conklin, 2006). Furthermore, a large component of cognitive processing is non-explicit (i.e. 

implicit and/or tacit) (Foos et al., 2006) and therefore not expressed nor recorded. CSAV places 

onus on an individual to explicate their argument rationale and non-communicated implicit 

reasoning can be explicated, shared with others and recorded. Knowledge socialisation through 
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externalisation, sharing and collaboration also functions to transfer tacit knowledge between 

participants (Nonaka, 1994).  

 

Generally, the integration of complex knowledge held in organisations is performed using cross-

functional teams (Denison et al., 1996). Knowledge is created and validated in teams through 

creation and integration. Integration occurs when complementary knowledge, separately held by 

members is combined forming new knowledge (Grant, 1996). Encouraging social network 

collaboration and providing the necessary processes and technical tools such as multimedia 

technologies with hypertext capabilities (e.g. Compendium) have been found to aid in the creation, 

explication and capture of experts’ knowledge (Papailiou et al., 2007). Once implicit knowledge has 

been explicated, its sharing and reuse is enabled (Hicks et al., 2007). Barriers to knowledge sharing 

can then be overcome through communication networking and such cross-linking among 

knowledge islands can stimulate knowledge evolution, dissemination and application (Papailiou et 

al., 2007).  

 

In order to communicate, capture and recall tacit knowledge, a commonly cited requirement is the 

need for the use of standardised language within social networks (Sanderson, 2001, Mulder and 

Whiteley, 2007). Analyst 1 stated, “The analysis criteria would have to be consistent as there are 

submissions that may be interpreted differently. Some submissions can be sent to more than one 

government area”. Expert 1 stated “Strategies for guiding and shaping the representation in the 

name of coherence and manageability (without curtailing or unduly influencing the opinions 

expressed) need to be in place and carefully (and expertly) followed if the environment is to realize 

its goals” (Expert 1). Consultation mapping can assist an analyst “to apply a normative model of 

argumentation, to improve the quality of the analysis” (Expert 5). Collaborative tools “could also 

assist when presenting issues to stakeholder reference groups and providing feedback to enquires” 

(Analyst 2). Analyst 3 reasoned that if consultation mapping was put in place at the start of a 

consultation “it could be used to guide and clarify people’s responses rather than having to do this 

retrospectively”. IBIS ontology and notation provides a standardised language (Conklin, 2002) that 

was found to be applicable in representing discourse for complex problems and the analysis of such 

discourse. 

 

Accordingly, within this project case, the analysis of d-SEQ-RP Consultation discourse to inform 

policy development would be performed better by a collaborative group of expert planners rather 

than by individuals or groups in isolation. Isolated analysis has the potential to create knowledge 

islands and produce disjointed analysis and policy development. Furthermore, when such 

consultation discourse analysis and subsequent policy development is performed collaboratively, 
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the accountability and responsibility for success and/or failure is shared. In addition, no one person 

has all of the required knowledge/expertise. Thus, collaboration will improve the pool of knowledge 

and the weight of critique in political consultation discourse and policy development.  

 

Knowledge from disparate areas of expertise can be consolidated by explicating and deliberating or 

sharing analysis rationale throughout the discourse analysis and policy development processes via 

the use of collaborative CSAV mapping. Exposure to multiple perspectives while wicked problems’ 

issues are being processed can shed fresh insights into analyses, broadening an analyst’s perspective 

and thus contribute to more informed analysis.  

8.3 Wicked Problems 

This section presents discussion on the ten properties of wicked problems from Rittel and Webber 

(1973, pp. 161-167) with descriptive content for each property synthesised from literature on the 

wicked problem notion from several contemporary and prominent authors, Alleman (2004), 

Conklin (2003, 2006), Peppendieck and Poppindieck (2003), and the Swedish Morphological 

Society (2005). This was done to show that the notion and each property have contemporary 

relevance. A brief example of how each property applied in the d-SEQ-RP Consultation is also 

presented. 

 

Property 1: “There is no definitive formulation of a wicked problem” (Rittel and Webber, 1973, p. 

161). Description: You don’t understand the problem until you have developed a solution. Every 

solution that is offered exposes new aspects of the problem, requiring further adjustments of the 

potential solutions. d-SEQ-RP Case Applicability: The selection of a road position from among 

alternatives will affect the citizens who have a stake in areas near its allocation and those that will 

ultimately use the road. For example, residents may view the solution as adding danger, noise, 

creating additional pollution and/or affecting land prices to their area. Whereas, users who do not 

live or have investments in the direct vicinity may view it as convenient. Accordingly, the problem 

has no definitive formulation, there are multiple perspectives from which to view this problem and 

proposed solutions raise new issues. As there is not one right solution for this type of problem, we 

will not know all of the information that will be required nor the specific questions to ask to elicit 

all of the right information. In a tame problem, one would first understand the problem before 

solving it because a tame problem and its solution are well defined. In a wicked problem, we cannot 

understand the problem, as we cannot have the exhaustive information necessary. 

 

In the draft SEQ Regional Plan Consultation, a tentative solution option was offered in the form of a 

draft SEQ Regional Plan, which functioned to instigate critical dialogue and elicit feedback from 
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which a shared understanding of the problem dynamics could develop. Development of a resolution 

(i.e. SEQ Regional Plan) was and continues to be an ongoing process. As consequences arise, and 

new knowledge becomes known, deliberation and consultation proceeds. Plan changes are then 

implemented as SEQ Regional Plan Amendments. To this extent, the SEQ Regional Plan is a living 

document. This process both reflects that understanding the problem is identical with solving it and 

the process was one of argumentation from which the problem and solution emerged gradually. 

 

Property 2: “Wicked problems have no stopping rule” (Rittel and Webber, 1973, p. 162). 

Description: The process ends when resources are depleted; stakeholders lose interest or political 

realities change. Similar to Simon’s (1981) ‘satisficing’ where the decision making process stops 

when a solution that is deemed “good enough” is reached. In contrast, an optimal decision is 

reached when all possible alternative solutions are analysed with thorough insight (Simon, 1981). d-

SEQ-RP Case Applicability: There was a timeframe placed on the d-SEQ-RP Consultation due to 

resource realities (i.e. restraints of time, costs & patience of personnel). Thus, the pursuit of optimal 

decisions is not practicable. Furthermore, there is also always the potential to try to improve on any 

decisions. 

 

Property 3: “Solutions to wicked problems are not true-or-false, but good-or-bad” (Rittel and 

Webber, 1973, p. 162). Description: Solutions are simply better, worse, good enough, or not good 

enough. d-SEQ-RP Case Applicability: The d-SEQ-RP Consultation was conducted to address the 

overall wicked problem of regional planning. In essence, the Queensland Government had dialogue 

with the public about their proposed tentative solution (draft SEQ Regional Plan). To this regional 

planning problem, multiple disparate solutions were expressed within d-SEQ-RP Consultation 

discourse. One hundred percent agreement on these solutions is not practicable. Hence, the SEQ 

Regional Plan is neither true nor false. Citizens might express that it is good or bad to varying 

degrees, and in different ways to different people. This is the fate of all wicked problem solutions. 

There are no standard criteria or rule to determine correct or incorrect (Rittel and Webber, 1984). 

 

Property 4: “There is no immediate and no ultimate test of a solution to a wicked problem” (Rittel 

and Webber, 1973, p. 163). Description: Solutions are simply ‘better’, ‘worse’, ‘good enough’, or 

‘not good enough’. It is a matter of creativity to devise potential solutions, and a matter of 

judgement to determine which are valid and which should be pursued and implemented. d-SEQ-RP 

Case Applicability: Judgement was used by analysts in the analysis of submissions and to arrive at 

policy recommendations based on the consideration of issues raised, their expertise and 

governmental and departmental directives. They then made policy recommendations to political 

representatives (Queensland Government Cabinet) who then judged the peoples will. There was not 



CSAV Modelling Wicked Problems 

 
252 

an exhaustive, enumerable list of permissible solution options for regional planning or an ultimate 

test for solutions. Queensland Government policy makers were informed of the public’s will and the 

professional planners’ recommendations and the choice of solution to implement was a subjective 

process (matter of judgement). An urban planning process in a pluralistic society is based on 

deontic premises which reflects an individual’s conviction of what ought to be (Laconte et al., 

1982). 

 

Property 5: “Every solution to a wicked problem is a "one-shot operation"; because there is no 

opportunity to learn by trial-and-error, every attempt counts significantly. Every implemented 

solution is consequential” (Rittel and Webber, 1973, p. 163). Description: One cannot build a 

freeway to see how it works. d-SEQ-RP Case Applicability: Once elements of the plan are 

implemented the good or damage that this will created will have occurred. Thus, consequences are 

created which are non-reversible. 

 

Property 6: “Wicked problems do not have an enumerable (or an exhaustively describable) set of 

potential solutions, nor is there a well-described set of permissible operations that may be 

incorporated into the plan” (Rittel and Webber, 1973, p. 164). Description: There are no criteria 

which enable one to prove that all the solutions to a wicked problem have been identified and 

considered. Moreover, stakeholders will have differing views on which solution are and are not 

acceptable. d-SEQ-RP Case Applicability: Participants brought to the consultation multiple 

worldviews, values, agendas, interests and objectives and many with legitimate reasons. These 

rationales inform solution ideas and opinions. 

 

Property 7: “Each wicked problem is essentially unique” (Rittel and Webber, 1973, p. 164). 

Description: There are no ‘classes’ of solutions that can be applied to a specific wicked problem 

case. There are no classes of wicked problems in the sense that the principles of solutions can be 

developed to fit all members of that class. d-SEQ-RP Case Applicability: SEQ has commonalities 

with other areas in disparate physical locations but is itself unique. Within the physical and social 

context of the region, there are unique issues and interrelationships. SEQ has a unique identity with 

built upon unique natural and social factors and conditions, for example, its population size and 

demographic makeup, its infrastructure. The natural environment consists of unique characteristics 

such as platypus, koalas etc. 

 

Property 8: “Each wicked problem can be considered a symptom of another problem” (Rittel and 

Webber, 1973, p. 165). Description: There are no criteria which enable one to prove that all the 

solutions to a wicked problem have been identified and considered. Moreover, stakeholders will 
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have differing views of acceptable solutions. d-SEQ-RP Case Applicability: Environmental 

atmosphere pollution is a symptom of many problems, such as e.g. population growth, industry and 

business design, energy requirements and production, road designs that change over time within a 

dynamic social context. 

 

Property 9: “The existence of a discrepancy representing a wicked problem (causes) can be 

explained in numerous ways. The choice of explanation determines the nature of the problem's 

resolution” (Rittel and Webber, 1973, p. 166). Description: There are so many factors and 

conditions, all embedded in a dynamic social context, that no two wicked problems are alike, and 

the solutions to them will always be custom designed and fitted. There is no rule or procedure to 

determine the 'correct' explanation or combination of explanations for a wicked problem. d-SEQ-RP 

Case Applicability: The cause of environmental degradation might be explained in numerous ways 

such as climate change, modern infrastructure development, and manufacturing to name a few. Air 

pollution might be explained in multiple ways. Traffic related and the use of fossil fuels in both 

traffic and the production of power. If the cause of air pollution in a region is perceived to be traffic 

congestion then the solution is implied within the problem definition. For example, this solution 

might take the form of the design and building of a more efficient road network. 

 

Property 10: “The planner has no right to be wrong” (Rittel and Webber, 1973, p. 166). 

Description: A designer doesn’t have the luxury of formulating a hypothesis, which may or may not 

be supportable by evidence but they are expected to get things right. Whereas in "hard" science, the 

researcher is allowed to make hypotheses that are later refuted. Planners are liable (i.e. in a political 

and monetary sense) for the consequences of their decisions in such wicked problems. d-SEQ-RP 

Case Applicability: Ineffective policy decisions cost the government and the public for associated 

planning adaptations. Public policies that are perceived to be inadequate can also negatively affect 

the careers of those held responsible for policy decisions. 

 

Accordingly, each of Rittel and Webber’s (1973) ten properties of wicked problems are applicable 

to the d-SEQ-RP Consultation and thus representative of this project case. Section 8.3.1 will present 

the associated approach proposed by Rittel (1972b) for dealing with wicked problems: the 2nd 

generation systems approach and discuss its relevance in the d-SEQ-RP Consultation. 

8.3.1 Applicability of the 2nd Generation Systems Approach 
This present section presents a synopsis for each principle of the 2nd generation systems approach; 

the functionalities recommended for tools or technologies to support the outworking of each 

principle and discussion on the applicability of this approach in the d-SEQ-RP Consultation. Table 
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8.2 presents the ten principles of the 2nd generation systems approach (see additional detail in 

chapter 2, section 2.3.2.2). 

Table 8.2 – 2nd Generation Systems Approach
 Principles
1 Symmetry of ignorance 
2 Maximised involvement 
3 Transparency of the planning process 
4 Method of objectification 
5 No scientific planning 
6 Midwife: a problem-helper not a solver 
7 Careful, seasoned respectlessness  
8 Moderate optimism 
9 Conspiracy model of planning 
10 Planning is an argumentative process 

(Rittel, 1972a) 

 
1. “Symmetry of ignorance”  (Rittel, 1972a, p. 394). 

 
Synopsis: A process of dispersing of ideas and thus generating variety (Rittel, 1972a). 

Tool/Technology Functionalities: Elicitation and capture of practical knowledge. d-SEQ-RP Case 

Applicability: To a limited extent only, was the ‘symmetry of ignorance’ principle achieved in the 

d-SEQ-RP Consultation. The consultation was open to the public in which both lay and professional 

participants could engage to offer dialogue. A synthesis of the SEQ planners’ views was dispersed 

via the d-SEQ-RP Consultation related reports. The d-SEQ-RP Consultation process offered the 

functionality to elicit information from those that would be directly affected by elements of the SEQ 

Regional Plan but this was achieved only to the extent that stakeholders participated. The online 

component enabled the dispersion of online participant discourse among government analysts and 

online participants but the offline component did not. Seven thousand six hundred and fifty five 

(7655) citizens (90.5%) participated in the offline component of the d-SEQ RP Consultation and 

only 805 (9.5%) participated in the online component. As the offline component generated the 

largest participation, discourse was therefore not distributed among a large majority of participants. 

Apart from the public information sessions held, engagement with or direct feedback from planners 

was minimal. Essentially, planner participation in the form of discursive dialogue did not occur. 

 

2. “Maximized involvement”  (Rittel, 1972a, p. 394). 

 

Synopsis: Open dialogue (i.e. communicating and listening to all views) as opposed to discussion 

only (i.e. selling personal opinions) (Rittel, 1972a). Tool/Technology Functionalities: Facilitate and 

capture dialogue. d-SEQ-RP Case Applicability: The draft SEQ Regional Plan was developed with 

input from the South East Queensland Regional Coordination Committee, which consisted of 

representatives from the 13 shire councils in the SEQ region. Input was also received from a variety 

of community-based reference groups (Office of Urban Management, 2004). Hence, this element of 

the process was essentially one of representation with limited direct involvement from citizen 
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stakeholders. The process of releasing the draft SEQ Regional Plan for public consultation did 

enable direct public feedback and thus served to increase participation. However, ultimate policy 

decisions rested in the hands of representatives who ultimately acted without consultation with 

stakeholders. Hence, the strategy of governance employed by the Queensland Government was a 

mixture of collaborative and authoritative (Roberts, 2001). Maximised involvement would entail (1) 

greater exposure to policy decision rationale and (2) greater deliberation on policy decisions than 

was afforded in the d-SEQ-RP Consultation.  

 

The consultation maps enable greater exposure to policy decision rationale (i.e. enhanced 

transparency). The amount of deliberation to conduct with stakeholders is a matter for the 

participation strategists (i.e. Queensland Government). Furthermore, it is best to engage those that 

will be directly affected by the specific policy areas in question. Yet, as consequences from a 

wicked problem are difficult to determine, a correct determination of exactly who would be 

impacted is also difficult. If participation is open but not enforced, as in the d-SEQ-RP 

Consultation, those with a genuine interest are likely to be attracted.  

 

3. “Transparency of the planning process”  (Rittel, 1972a, p. 394). 

 

Synopsis: Encouraged open participation and planning rationale transparency (Rittel, 1972a). 

Tool/Technology Functionalities: Systematically represent critical dialogue (i.e. solutions rationale 

transparency). d-SEQ-RP Case Applicability: A representation of the planners’ deontic premises 

(i.e. their position on how things ought to be) was communicated in the draft and SEQ Regional 

Plans. The elicitation of citizens’ deontic premises was catered for by the government invitation to 

the public to participate in the consultation but only the online component was represented for 

public review. Hence, only minimal exposure to the critique of the disparate viewpoints involved 

did occur. Transparency for each significant step of the consultation discourse analysis and SEQ 

Regional Plan or policy development was not afforded to the public. 

 

Accordingly, a greater level of participation and transparency could serve to enhance stakeholder 

understanding of policy rationale and ultimately policy acceptance. Furthermore, utilising a process 

that increases transparency in the utilisation of participant submissions could serve to disperse 

responsibility and increase the level of shared accountability for ultimate policy decisions. CSAV is 

a suitable tool and the consultation mapping approach is a suitable method to facilitate greater 

transparency and with which to produce a record of argumentation and policy rationale. 
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4. “Method of objectification” (Rittel, 1972a, p. 394).  

 

Synopsis: A process of critical discussion in which an individual’s solution judgement rationale is 

communicated (explicated) (Rittel, 1972a). Tool/Technology Functionalities: Representation and 

record of argument rationale. d-SEQ-RP Case Applicability: Consultation participants’ suggestions 

with rationale explaining their positions were explicated in the many participant submissions. Yet 

the extent to which this was effectively communicated and understood is unknowable in this project 

case, as the d-SEQ-RP Consultation did not cater for direct feedback. Furthermore, only the online 

component of the d-SEQ-RP Consultation was available for public review and the extent to which 

participants read online threads is also unknowable in this project case. In the d-SEQ-RP 

Consultation, only the government was obliged to consider all public submissions. Yet it was 

communicated in interviews that due to the large submission volume and time constraints “often 

large submissions were only briefly read but we did seek to record the general intention accurately” 

(Government Interviewee 4). Accordingly, a greater level of objectification in planning discourse 

would be recommended. 

 

Computer supported argument visualisation displays argumentation and this functions to scaffold 

understanding of arguments for both an argument’s author and its readers. Therefore, the pertinence 

and/or extraneousness of issues are made more explicit. The enhanced transparency afforded by 

CSAV also enables participants to follow decision rationale and identify bias. 

 

5. “No scientific planning”  (Rittel, 1972a, p. 394). 

 

Synopsis: Deals with subjective as opposed to scientifically objectified content (Rittel, 1972a). 

Tool/Technology Functionalities: Communication facilities that can capture and explicate 

consultation discourse in an easy to digest form. d-SEQ-RP Case Applicability: The fact that the 

SEQ government conducted the d-SEQ-RP Consultation with the public, allowing discourse of a 

subjective nature is evidence that scientific planning was not adequate for SEQ Regional planning 

and that this is a more of a political undertaking rather than objective science. 

 

6. “Mid-wife , functioning to bring about problems rather than offering therapies 

(Rittel, 1972a, p. 395). 

 

Synopsis: Transparent participatory approach (Rittel, 1972a). Tool/Technology Functionalities: 

Communication facilities that can capture and explicate discursive discourse in an easy to digest 
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form. d-SEQ-RP Case Applicability: The function of bringing about problems and/or raising issues 

was evident from the fact that the Queensland Government performed the d-SEQ-RP Consultation 

with the public. In the e-Consultation component, the Queensland Government posed questions to 

prompt discussion. Posing questions might also denote control over the breadth of discourse. 

However, e-Consultation was only one of the mechanisms used, and the postal component did not 

impose such boundaries on public communications. In relation to public submissions, Government 

Interviewee 2 stated, “we are only really picking those where they are asking to amend the plan or 

they are disagreeing on the plan”. Furthermore, the fact that final decisions were made without 

discursive discourse with the public denotes expert control. Only to the extent that the Queensland 

Government was genuinely open to consider all public input was the midwife function in operation 

in the d-SEQ-RP Consultation. 

 

7. “Careful, seasoned respectlessness” (Rittel, 1972a, p. 395). 

 

Synopsis: An ability and desire to constructively critique discourse rationale, also referred to as 

moderate scepticism (i.e. a required planner characteristic) (Rittel, 1972a). Tool/Technology 

Functionalities: Means to record and communicate planners’ critique rationale. d-SEQ-RP Case 

Applicability: Essentially, principle 7 and 8 are planner characteristics that in order for them to be 

operationalised and benefit planning participants, it would require deliberative discourse or at least 

exposure to planners’ moderate scepticism (also casting of doubt) and planning policy rationale (i.e. 

argumentation), which occurred to a limited extent only. If doubts are raised and reasoned through 

to planning decisions but participants are not privy to such argumentation they would not have a 

complete understanding of the process.  

 

Moderate scepticism can be deduced from the fact that planners were open to and acted upon some 

of the public concerns raised. For example, the protection of the SEQ environmental atmosphere 

was not included in planner’s initial design, the draft SEQ Regional Plan. Therefore, planners 

constructively reviewed their initial draft plan rationale and made amendments. Responsible 

planning was performed in this project case, which can be deduced from the draft SEQ Regional 

Plan being offered for public review, the effort made to engage citizens, the published reports 

documenting progress and accountability for planning policy being worn by the government.  

 

8. “Moderate optimism”  (Rittel, 1972a, p. 395). 

 

Synopsis: Optimism toward responsible planning (understand doubt raised) (i.e. a required planner 

characteristic) (Rittel, 1972a). Tool/Technology Functionalities: Means to capture and explicate 
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planner rationale. d-SEQ-RP Case Applicability: Planners’ moderate optimism can be deduced from 

the fact that the d-SEQ-RP consultation took place. If the d-SEQ-RP Consultation was not 

conducted from a position of moderate optimism, that is, expecting that it would add value in some 

form to SEQ regional planning, then a substantial amount of time, money and resources was 

invested irresponsibly by the Queensland Government. 

 

9. “Conspiracy model of planning”  (Rittel, 1972a, p. 395). 

 

Synopsis: Acceptance of the inherent uncertainty and share the risk of problem solving (i.e. required 

participant characteristics) (Rittel, 1972a). Tool/Technology Functionalities: Transparency of 

participant argumentation. d-SEQ-RP Case Applicability: Nineteen (19) planners, 22 government 

agencies, 57 interest groups and 18 councils were consulted during the analysis of d-SEQ-RP 

Consultation discourse. Essentially, the outcome of this process, the recommended SEQ Regional 

Plan, was then placed in the hands of 12 members of the SEQ government cabinet who would then 

ratify final policy. In this sense, the accountability was shared among a larger group but ultimate 

responsibility rested with cabinet. Yet, history gives examples of when in the event of a disastrous 

public backlash, rightly or wrongly, blame trickled down (Lotchin, 1993). For d-SEQ-RP 

Consultation participants to assume any responsibility for policy decisions, (i.e. if not legally but 

morally) it also would require a higher level of deliberative engagement than occurred plus direct 

involvement in policy decisions. However, for collective responsibility and accountability to occur, 

a paradigm shift would have to take place in western society, along with a new democratic model. 

 

10. “Planning as an argumentative process”  (Rittel, 1972a, p. 395). 

 

Synopsis: A process of argumentation (Rittel, 1972a). Tool/Technology Functionalities: Means to 

conduct and record argumentation. d-SEQ-RP Case Applicability: The d-SEQ-RP Consultation 

provided an avenue for all participants to ‘raise questions and issues’ and assume different 

positions toward the ‘questions and issues’ raised by the Queensland Government. However, in 

relation to ‘questions and issues’ raised by participants in consultation discourse, an argumentation 

process only occurred in the analysis by government representatives not within the public 

engagement. This is because, ‘deliberative judgement, identifying and weighing pros and cons” (i.e. 

explicit argumentation) only occurred within the representative analysis of d-SEQ-RP Consultation 

discourse and this argumentation was not made available to the public.  

 

Therefore, a higher level of argument transparency in the public engagement than did occur would 

be required for the process to represent a 2nd generation systems approach for participatory 
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democracy. Such a deliberative process can be supported and made more explicit with CSAV. The 

IBIS ontology, Compendium notation and consultation mapping can aid to facilitate a more 

powerful or influential deliberative process. This tool and method can be applied to accomplish a 

more stakeholder-representative, argumentative process. 

 

In summary, all of the principles of the 2nd generation systems approach are evident in the d-SEQ-

RP Consultation but most were operationalised to a limited extent only. ‘No scientific planning’ and 

‘moderate optimism’ were the two principles perceived to have been operationalised the most. 

Hence, based on research literature on the methods for dealing with wicked problems, there was 

substantial room in the SEQ-RP Consultation, for the adoption of an approach that aligned more 

closely with the 2nd generation systems approach. 

Table 8.3 - Power Tools for Collaborative Engagement 

 
Generation of variety 

(Ideas for actions & 
solutions) 

Reduction of variety 
(Judgement & 

evaluation) 
What Who Where Why 

1 Symmetry of ignorance  Process of dispersing 
ideas & understanding 

Community 
process 

Operating Context Synthesis 

W
ider spectrum

 of inform
ation gathered 

B
roader participation 

2 Maximised involvement  Open dialogue as 
opposed to discussion 

Community 
process 

Operating Context Synthesis 

3 Transparency of the planning process (deontic 
premises) 

Encouraged & open 
participation + 
planning rationale 
transparency 

Community & 
Planner 
process 

Operating Context Participation, 
Integration & 
Synthesis 

4  Method of 
objectification 

Explicate individual’s 
solution judgement 
rationale 

Community 
process 

Behaviour Participation, 
Adversity & 
Integration 

5  No scientific planning Subjective content Community & 
Planner 
approach 

Operating Context Participation 

6 Midwife: a problem-
helper not a solver 

 Transparent 
participatory approach 

Planner role Behaviour Adversity 

7  Careful, seasoned 
respectlessness (casing 

doubt)  

Constructive critique 
of rationale 
(scepticism) 

Planner 
characteristic 

Behaviour Participation, 
Adversity 

8  Moderate optimism Responsible planning 
even though rational 
planning is impossible 

Planner 
characteristic 

Behaviour Participation, 
Adversity 

9 Conspiracy model of 
planning 

 Accept uncertainty & 
risks 

Community 
characteristic 

Operating Context  
 

also Behaviour 

Participation 

10 Planning is an argumentative process Process & tool Community & 
Planner 
process 

Behaviour 
 

 also Operational 
Context 

Participation, 
Adversity 
Integration & 
Synthesis 

 (Rittel, 1972a)   (VanPatter in 
Conklin et al., 

2007). 

(Alleman, 
2004) 

(Mason 
1981) 

 
Table 8.3 ‘Power Tools for Collaborative Engagement’ has been duplicated from chapter 2, section 

2.3.2.4 to illustrate the elements within the model (in yellow highlighting) enacted in the d-SEQ-RP 

Consultation. Participatory engagement in the d-SEQ-RP consultation enabled the ‘generation of 

variety’, ‘wider spectrum of information’, ‘broader participation’ and ‘low-level adversity’. The 

analysis of the d-SEQ-RP consultation discourse functioned to perform ‘the reduction of variety’, 

‘adversity’, ‘integration’ and ‘synthesis’. Consultation mapping can function to facilitate ‘the 



CSAV Modelling Wicked Problems 

 
260 

reduction of variety’, ‘adversity’, ‘integration’ and ‘synthesis’ and make this explicit and 

transparent. Specially, thematic analysis in consultation mapping enables ‘the reduction of variety’, 

‘integration’ and ‘synthesis’ and provides a map structure for representation. Computer supported 

argument visualisation can also facilitate ‘adversity’ and make this explicit and transparent.  

8.3.2 Specifications for the 2nd Generation Systems Approach 
Absent from the 2nd generation systems approach and related research literature in table 8.3 is an 

explicit reference to the need for visualisation tools and mapping methods to support the 

argumentation process and to a shared representation platform. A method is however implicit in 

Rittel’s work, as he developed the IBIS ontology and Issue Based Information System, which are 

foundations for a suitable visualisation tool and mapping method. In comparison to today’s 

technological advancements, the status of computerisation in Rittel’s day (1960s and early 1970s) 

would have compromised the development of and possibly even contemplation of a shared 

argumentation display able to address the scale encountered in participatory democracy of the 21st 

century. The process for dealing with wicked problems can benefit substantially from visualisation 

tools and mapping methods to manage discourse and information, and support and explicate policy 

related argumentation. This study found such to be beneficial in participatory democracy, 

particularly when engagement is high volume because without a means to scaffold decision-making 

and record argumentation detail came to be overlooked and lost. In this project case, it was found 

that without intelligence amplification to scaffold discourse analysis and support an analyst’s short 

term memory in participatory democracy discourse analysis the human cognition has severe 

limitations. Thus, an intelligence scaffolding tool such as CSAV is useful in the analysis process for 

wicked problems (Conklin, 2006). (Refer to sections 8.2.1 & 8.2.3).  

 

Within the 2nd generation systems approach, there is no explicit reference to the issue of and 

potential for the inequitable use of power in democratic environments. Representing, policy 

development rationale through to the policy ratification using CSAV would ensure that the process 

is transparent and potentially expose any inequitable influences. Allard-Poesi (2005) argues that 

participatory approaches also tend to undermine the influence of power relationships and the 

ambivalent or contradictory interests of participants. Table 8.4 provides an overview of 

specifications to operationalise the 2nd generation systems approach in participatory democracy and 

recommends several additions. 
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Table 8.4 – 2nd Generation Systems Approach for Participatory Democracy 
2nd Generation Systems Approach Specifications for d-SEQ-RP Consultation 

Symmetry of ignorance Communication medium & mapping tool with shared 
representation display for eliciting and capturing practical 
knowledge. 

Maximised involvement Communication medium & mapping tool with shared 
representation display to facilitate and capture discourse. 

Transparency of the planning process (deontic premises) Communication medium & mapping tool with shared 
representation display (for policy rationale). Systematically 
represent critical discourse (i.e. solutions rationale transparency). 

Method of objectification Communication medium & mapping tool with shared 
representation display (for position rationale) to represent and 
record of argument rationale. 

No scientific planning Communication medium & mapping tool with shared 
representation display (to explicate process) that can capture 
consultation discourse in an easy to digest form. 

Midwife: a problem-helper not a solver Communication medium & mapping tool with shared 
representation display (to facilitate deliberation) that can capture 
and represent discursive discourse in an easy to digest form. 

Careful, seasoned respectlessness (casing doubt) Planner personification. Communication medium & mapping tool 
with shared representation display (for critique). Means to record 
and communicate planners’ critique rationale. 

Moderate optimism  Planner personification and a means to capture and explicate 
planner rationale. 

Conspiracy model of planning Communication medium & mapping tool with shared 
representation display (to expose participation) and provide 
transparency of participant argumentation. 

Planning is an argumentative process Communication medium & mapping tool with shared 
representation display (to facilitate & explicate process) A means 
to conduct and record argumentation. 

Additional Principles for Wicked Problems
Suspended judgement during idea and position sharing stage(s) 
(i.e. Bohemian Dialogue) 

Stages of engagement where dialogue without challenge occurs 
(i.e. listening & suspended judgment). For different points of view 
and ideas to surface 

Mapping tool with shared display A hypermedia tool to enable the display & structuring discourse 
with pertinent information and communicate this with participants 

Representation method (for discourse, argumentation and policy 
recommendations &/or decisions) 

Method of representing fine detail & synthesis of discourse, 
deliberations & policy rationale in an easy to digest form 

Participatory Democracy Specific Principles 
Analysis support Emergent complexity in wicked problems and high quantity of 

information in participatory democracy dictates the need for 
intelligence support tool(s) 

Adequate analysis resources Ensure adequate time & resources for analysis 
Timely feedback of analysis to participants Publish results ASAP and inform participants how results were 

used in making decisions (i.e. mapping) Relevant & open feedback 
Informed participation via easy to digest discourse and argument 
representation 

Relevant information in a form that is both more accessible and 
understandable to the target audience 

 
Specifications to facilitate the 2nd generation systems approach in the d-SEQ-RP Consultation and 

participatory democracy are now discussed (For additional detail on these points, refer to chapter 9). 

For the ‘generation of variety’, a communication medium is required to enable multiple participant 

engagement (e.g. information & communication technologies, e-participation, town meetings). In 

addition, a tool to record the proposed ideas for actions and solutions is required. It is unrealistic to 

expect that such information could be assimilated without any intelligence support. This process 

would also benefit from a tool with a shared display to explicate these ideas, enabling participants 

to view suggestions, which would function to visually represent discourse, minimise replication and 

build upon participant suggestions. 
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The ‘reduction of variety’ process, a fundamental component of the 2nd generation systems 

approach would benefit from a communication medium to enable participant deliberation on 

judgement and evaluation criteria. This is important because a large component of the decisions for 

wicked problems are value-based, thus, relevant stakeholders should be involved and able to 

contribute. A tool to record and explicate this process and scaffold decision-making would be 

valuable. These criteria also imply that a tool with a shared display is required. Computer supported 

argument visualisation can offer such functionality (Conklin, 2006). 

 

To facilitate the ‘symmetry of ignorance’ principle, a communication medium that will enable 

multiple participants to put forward their views and be exposed to others’ is necessary. Therefore, 

an explicating tool with a shared display is required to disseminate discourse. The assimilation of 

such a high quantity of information would be enhanced by a form of intelligence amplification and 

viable representation both of which can be accomplished with the effective use of CSAV and 

consultation mapping.  

 

For ‘maximised involvement’ to occur, it requires a communication medium that will enable 

multiple participants to engage in open dialogue and follow discourse (i.e. shared display). For 

maximised involvement to be sustained, participants need to perceive value in submitting into the 

engagement process and thus understand how their submissions are used. Macintosh (2006) argues 

that CSAV has the potential to provide a more comprehensible representation of an evolving 

consultation and a more appealing cue for citizen involvement. The explicit argumentation afforded 

by consultation mapping can make such a process more transparent. 

 

To facilitate ‘transparency of the planning process (deontic premises)’ a communication medium 

and explicating tool with a shared display is required for deontic premises to be captured and to 

communicate planning policy rationale. Hence, a means to systematically represent critical dialogue 

and provide transparency in policy rationale is recommended. 

 

Similarly, to facilitate the ‘method of objectification’ within participatory democracy a 

communication medium and explicating tool with a shared display is require to capture and 

represent the rationale for participants’ positions. However, the ‘method of objectification’ is a 

method that participants must personally choose to enact and hence, the provision of a tool will not 

guarantee that this occurs. In providing a visual display of discourse, it will help to consolidate an 

individual’s position in other participants’ memory, subject positions to evaluation (argumentation), 

expose pertinent issues and provide enhanced transparency. 
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A communication medium and tool with a shared display is recommended to explicate a ‘no 

scientific planning’ approach. The IBIS ontology, Compendium notation and Consultation Mapping 

provide an informal structure with which to explicate a subjective process. An appropriate 

consultation mapping or representation design will capture consultation discourse in an easy to 

digest form. 

 

Evidence of the inclusion of participant input in policy decisions can enhance the achievement of 

the ‘midwife: a problem-helper not a solver’ objective. Thus, a communication medium and 

explicating tool with a shared display could assist to facilitate discursive dialogue. A CSAV tool 

with consultation map design can function to support the explication of participant input and policy 

rationale. 

 

In order for a planner to engage in and communicate a constructive critique of discourse rationale, 

as posed in the principle, ‘careful, seasoned respectlessness’, a communication medium and 

explicating tool with a shared display would be beneficial. This principle is a personal planner trait 

that is to be displayed and operationalised during the deliberation and policy making processes. 

Without a communication medium, the planners’ critique could still occur but participants would 

not be exposed to it or benefit from it. Furthermore, argumentation and its evaluation is the primary 

function of CSAV and thus CSAV would act to scaffold the critique process.  

 

The principle, ‘moderate optimism’ is also a trait that planners should personify and as it is 

associated with the principle ‘careful, seasoned respectlessness’, it is also operationalised in the 

problem solving process. Furthermore, this principle implies that planners should approach 

planning with moderate scepticism but should also understand their doubts. Accordingly, the 

explication of such rationale would be beneficial and similarly participants would benefit from 

exposure to it. 

 

In order to ‘live with the uncertainty of anticipating all consequences’ and ‘share the risk of 

problem solving’, within the ‘conspiracy model of planning’ principle, participants should be privy 

to all related planning rationale and participate in constructing it. At the very least, participants 

should be privy to and participate in those areas in which they will assume any responsibility. In 

any event, for this to occur a communication medium and explicating tool with a shared display to 

facilitate and explicate this process is recommended and this will act to enhance transparency. 

 

For ‘planning’ to be performed as ‘an argumentative process’  between multiple stakeholders, a 

communication medium and representation tool with a shared display is required to facilitate and 
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explicate the process. Mackenzie, Pidd, Rooksby, Sommerville, Warren and Westcolme (2005) 

posit that without such support in the processes for dealing with wicked problems it may be 

impossible for individuals to grasp the full complexity of the situation. 

8.4 Conclusion 

In this chapter, the analyst/planners network and processes for discourse analysis and policy 

development adopted in the d-SEQ-RP Consultation were described and several knowledge sharing 

and communication impediments were identified. This situation was exacerbated by the unexpected 

high volume of participation encountered in the d-SEQ-RP Consultation and a lack of 

standardisation for the processes of data representation and public submission analysis. Required 

for such a process is standardised analysis criteria that is profound but flexible enough to deal with 

multifarious discourse and which will not straightjacket the analysis. The IBIS ontology and 

Compendium notation provides such standardisation. These aforementioned pressures and the 

complexity of discourse encountered in the d-SEQ-RP Consultation created a situation where some 

submissions did not receive the depth of analysis that might have been afforded them otherwise. 

This together with the fragmented analysis processes has the potential to create a situation where 

citizen issues can be miscategorised and/or overlooked.  

 

In this project case, the public submissions were categorised and dispersed to several separate 

groups of analysts based on their expertise. Without a means of collaborative analysis between the 

separate expert groups of analysts, knowledge islands can result and produces disjointed analysis 

and policy development. Hence, the analysis of discourse in wicked problems such as the d-SEQ-

RP Consultation should be performed interdependently via collaborative analysis between analysts 

and policy making groups. In addition, when the analysis of consultation discourse and resulting 

policy development is done collaboratively, the pool of knowledge and the weight of discourse and 

policy critique are increased and the accountability and responsibility for success and/or failure is 

shared.  

 

The relevance of the wicked problem notion and the 2nd generation systems approach that has been 

designed to deal with such problems was discussed. All of Rittel and Webber’s (1973) ten 

properties of wicked problems were found to be applicable to, and representative of, the d-SEQ-RP 

Consultation. All of the principles of the 2nd generation systems approach were evident in the d-

SEQ-RP Consultation but apart from two of the ten principles, these were only operationalised to a 

limited extent. Hence, in this project case there was substantial room for the adoption of an 

approach that aligned more closely with the 2nd generation systems approach. 

 



CSAV Modelling Wicked Problems 

 
265 

From a grounded theory analysis of the research data, several propositions were specified to build 

upon the 2nd generation systems approach. These specifications consisted of additional principles 

for dealing with wicked problems: bohemian dialogue, an mapping tool with a shared display and a 

method of representation. Principles that were specified for consultative democracy were: analysis 

support, adequate analysis resources, timely feedback of analysis to participants and informed 

participation via easy to digest discourse and argument representation. 

 

The next chapter presents and discusses data from the research questionnaires about the 

respondents’ evaluation of the use of CSAV in a consultative forum, the IBIS ontology and inspired 

notation, consultation map designs and CSAV software features. 
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9 Study 4: CSAV Evaluation 

9.1 Introduction 

This chapter presents findings from 13 face-to-face interviews, 3 questionnaires and several follow-

up telephone and email communications. Responses relating to the secondary research questions are 

presented and discussed first to support answering the more general, primary research question, 

‘What contribution can computer supported argument visualisation make to representation and 

analysis in wicked problems?’ 

 

Verbatim responses included here provide a chain of evidence for the analysis. These responses 

have been synthesised and where the data analysis and discussion required further support, this was 

extrapolated to extant literature to support emergent grounded theory and aid in building internal 

validity and generalisability. English was not the first language of several research respondents and 

several grammatical errors can be found in the respondent’s verbatim text.  

 

The sections in Chapter 9 represent each of the 8 secondary research questions and is subdivided by 

headings corresponding to questionnaire questions and question themes. A concept map at the 

beginning of each section graphically represents and contextualises the line of inquiry. The 

secondary research questions are represented in concept maps by pink text. Stage 1 questions are 

represented by their themes only, to restrict the size of these maps. Stage 1 question themes are 

represented with a light blue background colour and stage 2 questions are represented with an aqua 

background. All questions and question themes are represented with a question node [ ] and note 

nodes [ ] serve as concept headings. An example of each questionnaire with all relevant 

respondent group(s) per question noted is in Appendix 3. 
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9.2 Research Respondents 

 

9.2.1 Questionnaire Respondents 
Recapping chapter 5, three qualitative questionnaires were undertaken, the first of which served as a 

pilot questionnaire. The pilot questionnaire informed the development of the first questionnaire 

(stage 1), which then informed the development of a second questionnaire (stage 2). The stage 1 

questionnaire was conducted with three South-East Queensland government planners and d-SEQ-

RP Consultation analysts responsible for the analysis of the consultation submissions, plus four 

international argumentation experts, and 31 students (11 postgraduates and 20 undergraduates). The 

stage 2 questionnaire was conducted with two international argumentation experts, one being a 

Compendium software expert. In addition, ongoing communication was sought with several 

respondents via telephone and email when deemed necessary to clarify any perceived ambiguity in 

their answers. 

 

The expert group of respondents were not SEQ locals and therefore not personally familiar with the 

context of the d-SEQ-RP Consultation content in consultation maps. They responded as experts in 

CSAV. The student groups were from the SEQ citizenry and had typical exposure to local regional 

issues but were not experts in either CSAV or regional planning. 

9.2.2 Compendium Expertise (Stage 2) 
Expert 6 claimed expertise in logic and argument diagramming but was a novice in the use of 

Compendium software. Expert 8 is an international expert in both Compendium and argument 

visualisation. The stage 2 questionnaire response analysis therefore provides comparison between 

argumentation experts, differentiated by expertise in Compendium software. 
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9.2.3 Respondent Expertise 
All eight international expert respondents were expert in argumentation, 6 were expert in CSAV 

and two were expert in the use and development of Compendium software. The four government 

analysts were experts in urban and regional planning but none was expert in argumentation, CSAV 

or familiar with Compendium. Neither was any of the students’ expert in argumentation, CSAV or 

familiar with Compendium. 

9.2.4 Consultation Discourse Interpretation 

9.2.4.1 Analyst Objectivity 
The consensus of SEQ planner/analyst respondents was that the e-Consultation submissions were 

analysed objectively and “needs to be done so in order for planning consultations to remain 

legitimate” (Analyst 3). Analyst 1 said that the analysis was performed “objectively considering all 

factors”. Analyst 2 stated,  

“Submissions were analysed objectively according to issues raised in the draft SEQ Regional 

Plan”. “Concerns raised and suggestions made were recorded in a submission database and 

analysed through a process of identifying strategic issues and considering how the SEQ 

Regional Plan should address and resolve issues raised in the submissions”.  

 

Government interviewee 2 stated, “There are no set criteria set down on how we make decisions. To 

make a decision we don’t say because 50 people put this one in we must agree on it. We have to 

look at each of the issues and see how they relate to the plan”. Analyst 3 argued that “Public input 

needs to be weighted in some way (e.g. informed source vs vested interest, organisation vs one 

citizen, public interest vs private interest, and so on)”. Hence, consideration and understanding of 

the background, perspective and motives of submitters would enhance the analysis.  

 

These responses suggest that written submissions, without an avenue for ongoing dialogue between 

an analyst and the submitter, an analyst must not only read what is written but also interpret what is 

meant Consequently, analysis entails interpretation informed by the planner/analysts’ expertise, 

experience and personal critique. Furthermore, logic, objectivity and equity cannot be easily 

communicated or validated without an explicit and transparent record of decision rationale, which 

CSAV can provide. In addition, a means for participant feedback and elaboration in a consultative 

forum when appropriate would enhance planner/analysts’ analysis.  



CSAV Modelling Wicked Problems 

 
269 

9.2.4.2 Generalisability of SEQ Consultation Analysis 
The SEQ analysts’ responses to “Would other regional planning government officers (national and 

international) with similar expertise come to the same conclusions as those reached by the OUM 

officers?” were:  

�x “It is likely but the approach might differ” (Analyst 1). 

�x “Yes, analysts with similar expertise would come to the same conclusions” (Analyst 2). 

�x “Some of the outcomes are consistent with the paradigm of planners in other cases but outcomes 

were driven by other agendas” (Analyst 3). 

 

The d- SEQ-RP consultation submissions’ analysis process, although influenced by predetermined 

criteria (i.e. organisational objectives & socially constructed planner paradigms) consisted of a large 

subjective and situation specific element. Human analysis is subjective and without a transparent 

record of analysis, misinterpretation can be hidden. CSAV can function to expose variance and bias 

within interpretation. Furthermore, the introduction of submissions’ weighting would aid in 

promoting and revealing interpretation consistency among analysts.  

 

The development of a qualitative hierarchy of credibility to aid in weighting submissions could 

enhance analysis. To inform analysis, planner/analysts proposed including additional information 

indicating submitters’ perspective and bias (e.g. submitter’s, background, perspective and motive 

and level of expertise on consulted issues. While transparency with relevant stakeholders is 

beneficial and desired: the SEQ work suggests that transparency levels should be predetermined and 

managed appropriately, as an open slather transparency policy can also create adverse effects 

(Vedel, 2006).  

9.2.4.3 Compendium Training (Stage 2) 
Expert 6 stated that training in Compendium mapping would be essential to aid understanding of 

the d-SEQ-RP maps. Yet Expert 8 argued, “While training might be needed by some people in order 

to create maps, I think that with appropriate introductions most people could follow the maps”. 

Expert 8’s argument is supported by the stage 1 questionnaire analysis, in which many novices 

claimed to comprehend maps without any orientation to the d-SEQ-RP maps or Compendium 

ontology. The importance of including legend keys in consultation maps was also clear from the 

stage 1 analysis.  

 

These responses imply that providing orientation to stakeholders on the IBIS ontology, 

Compendium notation and mapping approach is prudent. Furthermore, as Compendium can 

accommodate heterogeneous approaches to mapping, creating a shared understanding of the 
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mapping approach within the user community prior to mapping or reading maps would act to 

support cognitive processing. 

 

Implications for a consultation-mapping program are that while training would be beneficial, 

adequate instruction may also suffice. Thus, an adequate mapping orientation or (in multimedia 

learning theory parlance), pre-training, will act to create a shared understanding among 

participants. For consultation map design, implications are that including a notation legend along 

with an introductory orientation (e.g. verbal, storyboard, &/or video) will enhance participant 

comprehension of consultation maps. 
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Consultation Submission Analysis Process 

9.3 Benefits of CSAV in Consultation Communication and Analysis 

 

9.3.1 Argumentation Benefits 
Analysts envisaged benefit from the use of CSAV in consultation submission analysis noting: 

�x “Can assist in determining interrelationships and developing consistent responses” (Analyst 

1). 

�x “Useful in providing further analysis of the pros and cons of a particular issue, which could 

assist in implementing the associated policies” (Analyst 2). 

�x A way of standardising data sources (Analyst 3). 
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Analyst 3 found it difficult to envisage significant benefits from CSAV for communication and 

analysis, but acknowledged, “The government does need to find better ways of processing public 

submissions”. The need to discover alternate methods and tools for analysing public submissions 

was a recurring suggestion from interviewed members of the Office of Urban Management. 

Furthermore, Analyst 3 recommended, “a mechanistic system can only work when modelled on a 

working “long hand” approach”. Argumentation does provide a method for manual and qualitative 

analysis of content which can accommodate both long and short hand analysis (i.e. user directed 

levels of abstraction). Analyst 3 also argued that argumentation would become burdensome with a 

large population. For example, in the d-SEQ RP Consultation, “over 2.5 million potential citizens 

did not submit”. This valid point is worthy of further consideration and a question on this was 

incorporated into subsequent questionnaires (Question 7). “If CSAV or dialogue mapping were 

utilised in participatory democracy how might the high volume of nodes (participants & arguments) 

be dealt with?” 

 

Again, respondent data suggests that logic, objectivity and equity cannot be easily communicated 

without an explicit and transparent record of decision rationale. In a public consultation, the 

potential for a high participant volume is a significant hurdle. The volume and complexity of 

fragmented submission content experienced in the d-SEQ-RP Consultation did cause analysts to 

rationalise that cognitive support (i.e. methods, tools, & technologies to amplify intelligence) should 

be sought for analysis. Computer supported argument visualisation with hyperlinking functionality 

and a purposeful, situation-dependent designed approach to consultation mapping, provides a 

solution that aids in addressing these issues. 

 

Analysis Quality & Power Issues: All expert respondents agreed that the use of argumentation in 

the process of analysing consultation submissions was beneficial. Yet, benefit was not perceived as 

being inherent in argumentation theory alone but in its effective, circumstantial application and thus 

the quality of the analysis and mapping adhered to in participative democracy.  

“ It depends on the quality with which the analysis and argument mapping is done. If it is 

done well, it can be of tremendous benefit” (Expert 1).  

 

Expert 3 quoted several authors to support the utility of argumentation for consultation analysis in 

participatory democracy yet cautioned that in democratic environments, analysis must involve the 

consideration of power issues and strategic communications. This highlights the need for adequate 

background information on submitters as previously suggested by the Analyst 3 and the ability to 

identify bias. 
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“See Habermas, Perelmen, Eemeren, Regh, Churchman, Fisher & Forrester etc but not being 

silly enough to ignore the risk of power issues and strategic communications. Warranted 

assertions or justified claims need to be the basis of democratic decisions” (Expert 3).  

 

Experts saw benefit by the use of argumentation in participative democracy  

“It could increase the clarity and coherence of submissions and amplify their usefulness in 

different times and places (reusability)” (Expert 1).  

 

Expert 2 suggested that argumentation: 

“Might help the analyst or user to take in more readily the range of arguments that have 

been offered with respect to some issue, and perhaps the justification status of certain key 

claims (justified, defeated, neither)”.  

 

Expert 2 proposed that argumentation acts as a cognitive aid (i.e. intelligence amplifier) making it 

easier to perceive the connectedness in submissions’ content and therefore relevance to other topical 

areas within the consultation. Representation of the range of views and perspectives on issues is 

advised for dealing with wicked problems (OECD, 2004, p. 2). Furthermore, meaningful learning 

occurs when relationships between concepts and propositions in different topical areas of a concept 

map are made explicit and clear (Ausubel et al., 1978). Such analysis, informing the identification 

and explication of cross-links, can lead to creative insights (Novak and Canas, 2006b). Here, cross-

links also illuminate the non-linear complexity of consultation discourse and the potential 

multifaceted effect of policy decisions in wicked problems. 

 

Expert 3 questioned, “Are you asking what use reasoning is for democracy? What is the 

alternative?”  

 

From these responses, it was inferred that the use of effective reasoning is fundamental in 

democracy and for this CSAV provides a support tool. However, CSAV’s efficacy relies not on the 

medium itself but on the quality of its use and application. The IBIS ontology and Compendium 

notation can act to standardise language for representation and analysis and function to create a 

shared understanding of both discourse language and an argumentation approach to be applied. 

Consultation mapping offers an intelligence amplification tool and method for analysis support, 

with functionality to represent a synthesised and detailed view of content. Potentially this deepens 

analysis, enhancing content assimilation accommodating disparate views, sensemaking and 

transparency. The consultation mapping provides a method of representation, explicating 

interrelationships within a discourse, decision rationale and bias. The technical functionality of 
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CSAV enables varied levels of content abstraction and provides for communication and analysis 

recording, recall and reuse. 

9.3.2 CSAV Adding Value to Submission Analysis 
Analyst suggestions for how CSAV could add value to the analysis of public consultation 

submissions were: 

�x “It can provide a permanent record yet can be adaptable” (Analyst 1). 

�x “The analysis still rests with the user” (Analyst 1). 

�x “Assists in the organisation of ideas” (Analyst 1). 

�x “Could assist in resolving conflicting issues” (Analyst 2). 

 

All experts interviewed supported using CSAV to aid in the analysis of public submissions and 

concluded that added-value was obtained in its use: 

�x “Provided they were genuine thinking or communications support tools not imposed 

technique” (Expert 3).  

�x “The ease of reuse, publication, leveraging of the materials originally gathered through 

other means” (Expert 1).  

�x “Yes insofar as this is just a special case of the more general problem of poor articulation 

and communication of arguments” (Expert 7).  

 

Experimental research conducted by GlobalArgument.net (Buckingham Shum and Baldwin, 2005) 

into the utility of CSAV to support the analysis and representation of expert commentaries on the 

Iraq invasion provides an example of leveraging materials gathered through other means. This 

particular experiment and its findings are now used for training in the use of Compendium 

(Buckingham Shum and Okada, 2006).This experiment investigated how complex debates of 

topical interest could be more effectively communicated, navigated and analysed using CSAV 

software tools. CSAV tools were used to represent the major themes elicited from 32 expert 

commentaries published about the Iraq invasion. The commentators consisted of 16 opposed to the 

invasion, 6 ambivalent and 10 pro-invasion. The dataset of commentaries consisted of over 240 A4 

pages of text, which were represented in a single, screen-sized map.  

 

Flexibility in Argument Modelling:  In this project and in public consultation in general, 

participants will display various levels of argument skill in their communications. However if one 

citizen has well developed argument skills and can produce argumentation that is more convincing 

than a citizen who is less skilled in argumentation, this does not mean that the skilled person’s 

concern is more valid. It follows that placing too much weight on argument rigour in a public 
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consultation will potentially stifle citizen’s participation and diminish the elicitation of relevant 

concerns. Similarly, software that is not user friendly stifles technology acceptance and thus its use 

and productivity (Mahmood and Swanberg, 2001, Bokhari, 2005). Citizens need to be able to 

articulate their concerns in ways that they comprehend without being constrained by rigid argument 

formality. On the other hand, argument representation language needs to be fundamentally sound 

which provides for the representation of both basic and highly complex argument logic to 

accommodate varying skill levels. The level of map formality and detail therefore needs to be 

determined based on the shared needs of a particular population and situation. The IBIS ontology 

and Compendium functionality provides flexibility in argument mapping formality.  

 

Issue Level Map Focus: In this project, public consultation submissions contained more than 

rigorously structured arguments. Submissions contained citizens’ emotion and concerns that were 

both well articulated and not. Submissions’ content ranged from central and peripheral regional 

planning issues. Potentially, content that is perceived to be off track may in fact, be later found to be 

important (e.g. environmental atmosphere). Accordingly, eliciting issues from within submissions 

rather than focusing on argument logic and determining which issues are of public importance and 

critical to planning success is important. 

 

A short presentation of the Compendium notation and the draft SEQ Regional Plan Consultation 

maps was given to the MBA Student group prior to issuing the questionnaire. All MBA student 

respondents subsequently perceived added-value in the use of CSAV to aid in the analysis of public 

consultation submissions. MBA student responses included:  

�x “ It summarised information” (MBA Student 1). 

�x “ It gives a complete overview of the topic and all arguments in favour or against” (MBA 

Student 3). 

�x “ It’s a great idea” (MBA Student 3). 

 

All MIS student respondents said that they perceived added-value in the use of CSAV to aid in the 

analysis of consultation submissions. Reasons were:  

�x “Icons are more easily identifiable.” (MIS Student 1) 

�x “Visual effect enables better understanding” (MIS Student 2) 

�x “Visualisation can help perception.” (MIS Student 3) 

�x CSAV provides a clearer picture of submissions content. (MIS Student 5) 

 



CSAV Modelling Wicked Problems 

 
276 

The undergraduate respondent group was the largest group questioned and the majority of this 

group had not been exposed to CSAV prior to this exercise. Seventy six percent (76%) of 

undergraduates believed that CASV would add value to the analysis of public submissions. 12% of 

undergraduates did not think it would add value and another 12% were undecided. CSAV was 

perceived to add value by its ability to “make the pros/cons and their consequences easier to 

follow/understand”. Otherwise this “information in text may be daunting for some to read” 

(Undergraduate 1). CSAV was perceived to make content “less complex” (Undergraduate 11). 

Undergraduate 14 said that CSAV was “good for categorizing information”. 

 

These responses corroborate that CSAV provides a tool, method and technology which can amplify 

intelligence. Intelligence amplification or cognitive support is relevant and valuable given the high 

volume and complexity of information in this environment (i.e. information overload). The IBIS 

ontology and notation provides a means for shared understanding and argument display, which 

promotes communication consistency and transparency. A basic argument mapping structure, a 

flexible argument modelling approach and issue level focused (thematic) mapping is effective in 

consultative discourse mapping. 

9.3.3 CSAV Enhanced Critical Analysis & Understanding of Consultation 
Content 

Analyst proposed that CSAV might enhance a user’s critical analysis and understanding of public 

consultation data by: 

�x “Showing interrelationships and trends relating to a community’s understanding” (Analyst 

1).  

�x CSAV “could help visualise problems and identify potential solutions” (Analyst 2).  

�x “(if put in place at the start of a consultation it) could be used to guide and clarify people’s 

responses rather than having to do this retrospectively” (Analyst 3). 

 

Computer supported argumentation was perceived by experts to enhance the critical analysis of 

submissions by: 

�x “Providing a myriad of tools for analysis at many different times and places and by 

different people. It can aid in presenting different views and perspectives on the data and 

issues” (Expert 1).  

�x “The structuring of CSAV maps helps the analyst to separate and visualise issues and 

arguments making relationships more obvious” (Expert 4).  
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�x “Visualization provides another view onto the prior discourse, which helps to navigate the 

main issues and positions. The visualization can also help the analyst to apply a normative 

model of argumentation, to improve the quality of the analysis” (Expert 5).  

 

The IBIS ontology and Compendium notation provides a normative model of argumentation that 

(Expert 5) perceived to improve analysis quality and other experts suggested that analysis is 

enhanced by: 

�x “Graphical representation of arguments, hyperlinked layouts with different levels of detail” 

(Expert 3). 

�x “The multi-level of abstraction available helps to see the bigger picture since you can use 

the questions, or questions and ideas without the arguments as overviews" (Expert 4).  

 

These responses indicate that CSAV provided an overview of the discourse and that hyperlinked 

mapping capacitates fine discourse granulation and drill down functionality. This finding supports 

Horn’s (2001) claim that hyperlinking functionality enables policy makers to drill down to 

appropriate levels of detail. Policy-making typically has the characteristic of being “reflected in 

vast, sprawling debates requiring understanding both of the big picture and the details” (Horn, 

2001, p. 4). Both consultation discourse synthesis and detail is important in this environment, which 

can be rendered with CSAV. 

 

CSAV was perceived by MBA students to enhance an analyst’s/user’s critical analysis and thus 

understanding of public consultation data by: 

�x “Pointing out ideas and themes that appear the most often” (MBA Student 1). 

�x It could assist in the cognitive processing of data in that an analyst might not remember all 

detail of a submission (MBA Student 1). 

�x “Colour the organisation and structure of information” are aspects of CSAV that could 

contribute to enhanced analysis (MBA Student 2). 

�x “This seems to summarize all the ideas / opinions and then provides just the information 

needed” (MBA Student 3). 

 

Five primary enhancements to analysts/user’s critical analysis were perceived by the MIS Students 

to occur using CSAV:  

�x “Organisation of information” (MIS Student 1) 

�x “Gives an overview of the major issues in an accessible form.” (MIS Student 6) 

o “It enables the user to understand the overall view.” (MIS Student 3) 
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o “By giving them the whole picture about the situation.” (MIS Student 4) 

�x “It gives the opportunity to think deeply.” (MIS Student 5) 

�x “Visual representation.” (MIS Student 7) 

�x “It could help the analyst to decide and change the mapping as he/she believes.” (MIS 

Student 8) 

 

While 13% of undergraduate respondents were undecided 77% of undergraduates proposed positive 

ways in which CSAV might enhance an analysts/users critical analysis and thus understanding. 

�x “Making the pro/cons and their consequences easier to follow/understand” (Undergraduate 

1).  

�x Undergraduates 1, 2, and 4 argued that the provision of visualisation as opposed to text alone 

would enhance the analysis process.  

�x Visualisation was perceived to enhance understanding due to the use of additional sensory 

modes (Undergraduate 4).  

�x The ability to represent both individual and overall positives and negatives in the consultation 

data (Undergraduate 4).  

�x “(The notation used to display arguments) would assist analyst users”. (Undergraduate 5) 

�x “It’s condensed therefore one is able to quickly read it” (Undergraduate 7). 

�x “Speed memory clarity” (Undergraduate 12). 

�x “Grouping of like information” (Undergraduate 14). 

�x “Find answers and options to resolve problems” (Undergraduate 17). 

�x “Provides a different perspective to consider” (Undergraduate 19). 

9.3.3.1 Colour Recognition 
Something raised but not elaborated upon by respondents was that colour schemes used in the 

consultation maps could enhance cognition due to content representation efficacy and the 

processing functionality of the human mind. Van Gelder (2003, p. 101) stated, 

“We know that the brain can process large amounts of colour, shape line and space 

information very rapidly. In an argument diagram, for example, colour can be used to 

indicate in a matter of milliseconds whether a claim is being presented as reason or an 

objection. In prose, the reader has to interpret the claim and its context to figure out its role 

in the argument.” 

 

The present study found that colour schemes applied in consultation maps provided functionality to 

chunk information from a complex dataset and present an enhanced synthesis and detailed 
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representation of discourse and rationale. This enhanced discourse cognition was superior to prose 

alone due to the natural processing abilities of the human mind to process colour more efficiently. 

9.3.4 Diminished Effectiveness/Efficiency of Analysis & Representation 
Experts suggested that CSAV might diminish an analysts/user’s critical analysis of public 

consultation data by:  

�x Distracting attention: “Possibly by distracting the user into spending time on 

arranging/cleaning up/housekeeping of the representation rather than on the subject matter 

itself”  (Expert 1). 

�x Misrepresentation: “It might distort or oversimplify the structure and content of the data, so 

as to produce a skewed representation of the data” (Expert 2). 

�x Confusion: "One way would be to confuse the analyst with special symbols and focus her 

attention on the tool rather than the content" (Expert 4). This respondent also found maps 

larger than the monitor window and thus requiring scrolling can be a distraction and cause 

confusion. “Even having the material on a page which requires scrolling distracts and 

confuses" (Expert 4). 

 

Accordingly if relying excessively on CSAV for analysis, the argumentation model on which a tool 

is based limits the representation to the symbolism provided and could restrict understanding.  

“Since the visualization is based on a model of argumentation and all models are necessarily 

simplifications or abstracts of some domain, relying excessively on the visualization would 

restrict the analysts understanding of the discourse to just those aspects which have been 

well captured by the underlying model” (Expert 5). 

 

Computer supported argument visualisation might detract from an analyst’s/user’s critique and 

understanding by relying on macro map representations rather than the micro detail within a “full 

submission” then “some relevant aspects may be missed” (MBA Student 1). “The compilation of 

information” may misrepresent the intended meaning (MBA Student 2). MBA Student 3 stated “if 

it is too summarised the analyst can miss points” (MBA Student 3). 

 

Respondents also suggested other ways CSAV might diminish an analyst’s/user’s critical analysis 

and understanding  

�x “May lead to significant but superficial information being actual.” (MIS Student 1) 

�x “The visualisation might diminish the users’ innovation thinking.” (MIS Student 3) 

�x “Perhaps miss the intended point of the data.” (MIS Student 6) 

�x “There may be a loss of detail.” (MIS Student 7) 
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Consequently the argumentation model utilised in consultation mapping needs be flexible enough to 

accommodate complex social data (innovative thinking) but it also needs to be standardised enough 

to enable a common language and understanding. Compendium does not limit or dictate the detail 

level of maps. Map design and the amount of detail to incorporate into maps are situation and user 

specific. Hence, this approach should not bind creativity. Compendium also accommodates notation 

personalisation. It provides for personalised node notation creation to suit disparate user needs, 

which can be integrated into a notation palette for a Compendium project or into Compendium 

stencils, enabling representational morphing. 

 

Undergraduates' suggestions for how the use of CSAV might diminish analysis and understanding 

were: 

�x “Biased images will automatically encourage a biased response” (Undergraduate 4). 

�x “Loss of detail through simplification” (Undergraduate 7). 

�x Undergraduates (2, 5, 12 & 19) explained that CSAV appeared complicated and thus 

analysts’ lack of expertise would diminish the analysis.  

 

Arguments against CSAV diminishing analysis were: 

�x Undergraduate 1 stated, “as long as the person acknowledges that CSAV is expressing the 

analysts’ interpretation it should not be diminished”.  

�x Undergraduate 3 thought that CASV would not diminish an analyst’s analysis.  

�x Undergraduate 14 submitted, “By showing all arguments it allows an individual to accept 

others needs”. In fact, this is a significant positive feature and an objective for the use of 

CSAV in wicked problem scenarios. 

 

The more literate and fluent in CSAV a user is will typically affect the quality of maps delivered 

(Buckingham Shum et al., 2006). Hence, when used in consultative forums relevant training would 

need to be undertaken. Furthermore, any tool can be used effectively or misused (i.e. intentionally 

or unintentionally) (Conklin, 2006). Therefore, a benefit that CSAV can provide, (e.g. enhanced 

discourse transparency) could also improve the potential to mislead. Suggested measures that could 

aid to guard against discourse misappropriation and deception might be:  

�x Increase citizen participation (i.e. deliberative democracy, collaborative CSAV, participant 

feedback on consultation map development),  

�x Participant access to the original dataset as in the d-SEQ-RP e-Consultation. 

�x The use of verbatim submission text in map nodes  
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9.3.5 High Volume Discourse Mapping 
In democratic consultations, the population base is typically large; hence, there is the potential for a 

high volume of participant submissions. Accordingly, the efficacy of consultation mapping for a 

large population is a pertinent consideration. Using CSAV in consultation discourse analysis 

requires informed decisions on content to include or exclude and on an appropriate level of 

granularity. Such decisions were also made by planner/analysts in their analysis of the D-SEQ-RP 

Consultation discourse. Just as the selection of content to include or not include in consultation 

maps is subjective, a consultation map representation is also a product of a particular analyst’s 

interpretation.  

 

Expert responses to the question of how to deal with a high volume of nodes (participant discourse) 

in participatory democracy were: 

�x "You might separate parts into coherent subsets, each having a somewhat limited theme or 

focus. I suggest starting with some background and objectives or goals" (Expert 4). 

 

Such structuring and scoping was adhered to within this project. 

�x “The technology for automatically creating such maps from natural language texts is too 

immature for practical use. This task must be done manually by expert analysts. Mapping is 

a time-consuming and expensive exercise. Whether this expense can be justified will depend 

on the particular application” (Expert 5). 

 

Expert 5 reasoned that as well as expertise in the consultation subject domain, expertise in the use 

of CSAV is a prerequisite for effective analysis and mapping of public consultations. Hence, 

training in its use is required and therefore justification for this expense is dependent on the 

particular scenario. Expert 1 also argued that “there is no alternative, to the role of ‘artful shaping’ 

in creating representations that are navigable and useful”.  

 

MBA Student 1 suggested designing a system where “nodes get a point for every time they are 

communicated or agreed with, then nodes with the most points remain”. This would reduce the 

node quantity or redundancy but might eliminate important minority opinions. MBA student 3 

alluded to the idea of direct communication with participants to elicit which ideas are most 

important to them and thus reducing superfluous information. This would require a higher level of 

participation and deliberation than occurred in the d-SEQ-RP Consultation. 

 

MIS Student suggestions to aid in dealing with the high volume of submissions and hence, nodes 

were:  
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�x “Multi-level mapping” (MIS Student 1) 

�x “By analyzing the overall needs.” (MIS Student 3) 

�x “Community involvement and nomination.” (MIS Student 6) 

 

Undergraduate responses to how the high volume of nodes (participants & arguments) might be 

dealt with were: 

�x “Through communication and understanding of concepts it will support the mapping 

concept” (Undergraduate 5). 

�x “Would only show most relevant” (Undergraduate 12). 

�x “Good computers” (Undergraduate 19). 

 

Undergraduate 4 rationalised that CSAV would deal with high volume of nodes “poorly” and 

would restrict submission representation. This did not occur in this project because all 

environmental atmosphere submissions from the d-SEQ-RP e-Consultation were represented. 

Therefore, as demonstrated in this thesis, if appropriate mapping techniques are used all content can 

be mapped. Undergraduate 5 proposed that collaboration would assist the mapping process.  

Undergraduate 12 suggested only showing the most relevant submissions (redundancy removal). 

This did occur in the d-SEQ-RP Consultation analysis and policy development processes. 

Furthermore, the interpretation and determination of relevance is a large component of what makes 

wicked problems wicked. Finally, Undergraduate 19’s idea for dealing with this issue was effective 

technology. 

 

Chunking was proposed as a strategy for dealing with a high volume of nodes by (23%) of 

undergraduate respondents. Examples are: 

�x “By grouping the nodes” (Undergraduate 3). 

�x “The placement of similar arguments together then further explanation of these arguments” 

(Undergraduate 7). 

�x “Categorise” (Undergraduate 18). 

 

From this project, the concepts found for dealing with high volume discourse were: 1) The use of 

skilful CSAV map-makers (i.e. personnel expertise & training). 2) A mapping approach that 

incorporates a suitably prescribed map design for chunking discourse (e.g. thematic, appropriate 

granulation). 3) More collaboration with participants than what did occur in the d-SEQ-RP 

Consultation in the determination of which public issues are most important. 4) The use of 

statistical analysis to inform the significance of raised issues. 5) Hyperlinking can serve to aid in the 
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analysis and representation of high volume discourse through discourse granulation and map 

abstraction. The numbering of transcluded nodes (i.e. duplicated nodes in linked maps) is available 

in Compendium. However, the numbering of duplicates does not occur within a map in 

Compendium and would be beneficial software feature for consultation mapping. 

9.3.6 CSAV Supported Analysis 
Additional argumentation and CSAV software features suggested by planner/analysts that would 

support the analysis of public submissions were: 

�x “System identification of likely response influences: 

o e.g. submission location – an area that is close to a dam may influence responses 

on water management issues and  

o Identification of if the submission is a form letter, petition, individual response or 

variant of the above” (Analyst 1). 

�x A system that can identify key issues and cross link to other issues that would assist in 

integrating issues” (Analyst 2). 

�x “Control of the responses through a mechanism that limits the personal vagaries” (Analyst 

3). 

 

Again, from these responses it is inferred that the development a qualitative hierarchy of credibility 

to aid in weighting submissions could enhance the analysis. Information such as location, 

submission type and other can be added to nodes using the Compendium tags feature. Tags allow 

the addition of information to nodes to enable notional grouping of nodes with similar ideas or 

concepts. Tags can also be searched for additionally prescribed analysis objectives. Tag information 

is not immediately displayed in maps but Compendium enables a user to display the presence of a 

tag in maps. If a user selects to show the presence of tags, a letter (T) is displayed in the top right of 

a node. Key issues can be represented as thematic displays as in the consultation maps and cross-

links are a feature of the consultation mapping design. Controls to limit vagaries could be an 

element of consultation program design and participant orientation but also a feedback mechanism 

built into the program would support ambiguity clarification. 

 

These findings support the use of additional consultative planning program features such as 

deliberative democracy, increased collaboration and feedback mechanisms, but would increase the 

scope and required participant commitment of a public forum beyond that in the d-SEQ-RP 

consultation. Accordingly, the introduction of any such recommendations would have to be 

assessed on the merits of each individual program. 
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9.3.7 Intelligence Amplification (Stage 2) 
Expert 8 stated, “If maps were posted summarising the results of the e-Consultation, then 

participants would gain from seeing their contribution in a map and know that they had been 

heard”. This then makes the effort of participating in the consultation worthwhile, because the 

consultation maps represent a transparent record of citizens’ contributions, against which the 

associated politician(s) and planner(s) actions and consultation outcomes can be evaluated (Expert 

8). In the d-SEQ-RP e-Consultation, submissions that were accepted and not requested to be kept 

private, were able to be viewed by the public as online threads. However, without a visible record of 

analysis rationale it remains very difficult for a citizen to track how their submission issue(s) 

contributed to the SEQ regional planning deliberations, decisions and/or policies. Consultation 

mapping can make explicit government response to citizen concerns along with the government’s 

rationale. 

 

Expert 8 argued that the fact that he as someone not involved in the d-SEQ-RP e-Consultation, can 

understand the maps, illustrates that the maps have been able to assist in communicating, 

understanding and tracking consultation content. Further, if maps were created in a meeting (or 

consultation) that a participant had been part of then they would be even more meaningful. If then 

the maps were linked to video clips from the forum so viewers could listen to, for example, Mrs Blue 

passionately explaining the impact of the new road on childrens’ safety, then it would gain even 

more…” (Expert 8). If such communications have been recorded, these files can be linked within 

Compendium maps. Another option is the following. During 2004 a feature was added to 

Compendium which provides functionality to link Memetic (@ www.memetic-vre.net) which 

“Automatically indexes nodes into the Access Grid videoconference replay, plus the meeting replay 

interface. Memetic does however require the full Access Grid infrastructure which is non-trivial” 

(Expert 8). Therefore, the Compendium development team are currently working on a lighter 

weight Flash web videoconferencing tool (i.e. http://flashmeeting.com) to interface with 

Compendium (Expert 8). 

 

Additional features suggested by respondents for the consultation maps were: keeping participants 

up-to-date with any consultation map updates, and linking consultation map items (e.g. conclusions) 

to the current activities spawned by the consultation (e.g. projects for the implementation of the 

SEQ Regional Plan) (Expert 8). Expert 8 proposed that “This could be done (via email or Rich Site 

Summary (RSS) web feeds) manually by the map administration team or automatically from a 

server”.  
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These responses imply that CSAV can produce accountability of citizen representation. Citizens are 

able to track their consultation input, enhancing transparency. Maps are capable of enhancing 

participant understanding (intelligence amplification), which is supported by the finding that 

outsiders were able to assimilate information without knowledge of the SEQ region or d-SEQ-RP 

related literature. 

 

A map design implication is to include embed links from map content to video when appropriate. A 

possible technological implication is to include a feature for what’s-new feeds via RSS, to inform 

participants of map and/or consultation content changes. 

9.4 CSAV Provided Insights 

 

9.4.1 CSAV Provided Analyst Insights 
Analysts 1 and 2 proposed that a CSAV tool could provide additional insight into submission 

analysis. Analyst 1 said, “It can provide insight into the existing situation and the rationale in 

organising groups/links”. Thus, providing “a structured logic path”. Analyst 2 reasoned that a 

CSAV tool could provide analysts insight by aiding in “Identifying and summarising of the key 

issues raised in the submissions”. 

 

The insights proposed that a CSAV tools could provide to analysts are “The ability to apply 

argumentation theory to improve the quality of argument reconstruction and evaluation”. (Expert 

5) Insights can be attributed to “The application of a well-founded theory of argumentation rather 

than relying on intuition or common sense” (Expert 5). Furthermore, insights can be gained by 

“Better organisation of data and explicit consideration of multiple viewpoints” (Expert 4).  
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MBA Student 1 thought that insights could be attributed to the ability to represent an “Overview” or 

summary of content but also reasoned that finer granulation of information would also be insightful. 

 

Insights that were perceived from the use of CSAV were: 

�x The ability to gauge a wide spread of views (MIS Student 1). 

�x The ability to represent a compendium of arguments (MIS Student 3). 

 

The different kinds of insight perceived by undergraduate respondents that a CSAV tool could 

provide to analysts were: 

�x “Can view the bigger picture easily and allow greater time management” (Undergraduate 2). 

�x “Opinions and perceptions of people, quality verses quantity” (Undergraduate 4).  

�x “People perceptions, understanding, logic and opinions” (Undergraduate 5).  

�x “Illustrates important key areas as well as fringe” (Undergraduate 6).  

�x “The maps allow for a whole picture not just a particular prospective” (Undergraduate 6). 

�x “Argument logic” (Undergraduate 13). 

 

Undergraduate 4 said, “Visual factors encourage reading of text”. This would be a factor with 

analysts, as they have to read the text of submissions to interpret them prior to mapping. However, 

this is an interesting observation from a member of the public’s point of view. If visual factors 

encourage greater attention to the reading of content this is a positive outcome. 

 

From these responses, it was interpreted that insights (i.e. IA & scaffolding) can be obtained by the 

fact that consultation content can be grouped into meaningful chunks, interrelationships within the 

discourse can be displayed and thus, providing enhanced support for decision-making. Computer 

supported argument visualisation provides a tool that enables both the synthesis of disparate 

viewpoints and the ability to focus on fine detail. The argument ontology provides a formalised 

methodological approach for representing, reconstructing and evaluating logic. This functions to 

scaffold cognition, through enabling logic to be developed in an external visual form. 

 

Analyst 2 stated, “Issues that were first thought to be key when viewed from within the broader 

consultation perspective (critical discourse) were perceived as potentially less crucial than others 

that emerged”. This observation illustrates the benefit of consultation mapping to present a fine 

argument detail within a synthesised contextual view of consultation discourse. 
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9.4.2 Discourse Themes (Stage 2) 
The purpose of Map 9.1 was to display a synthesised version of the ten government questions 

posted in the e-Consultation linked to associated theme headings (i.e. patterns within the discourse) 

elicited from the e-Consultation (see reduced sized version below). The Map 9.1 example below is 

for the purpose of illustration and discussion only. An introduction posted with Map 9.1 was “Map 

9.1 displays the consultation themes elicited from responses to each question”. On the web page 

that displayed the stage 2 maps for questionnaire respondents to view, subsequent to Map 9.1, there 

were 16 maps representing the discourse detail. Each map was presented with instructions for use 

and a brief explanation about their purpose and design. The stage 2 maps web page initially 

presented a brief introduction to the d-SEQ-RP Consultation maps and explanation of the web page 

layout, consultation map content and the stage 2 maps design evolution. 
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The purpose of Map 9.1 was signified by text in the root node of this map, which asked the question 

“What are the major themes identified within the SEQ consultation submissions in relation to 

atmosphere?” The detail culminating in these theme headings was recorded in the subsequent d-

SEQ-RP e-Consultation maps on the maps web site, which were specifically designed to record 

each question independently with all related d-SEQ-RP e-Consultation submission detail.  

 

Expert 6 proposed that Map 27 did not effectively introduce the consultation issue to him/her and 

therefore thought they would “Only be useful for clarifying the issues and debates for those already 

familiar with them (i.e. those who have read the traditional prose reports concerning the issue)”. 

This statement reflects the d-SEQ-RP Consultation objectives, as it was designed for citizen 

consultation on the draft SEQ Regional Plan. Obviously, for a citizen to participate in a consultation 

on the draft SEQ Regional Plan in an informed manner, they would need to have knowledge of the 

draft SEQ Regional Plan. Expert 6 was not a SEQ citizen, but the stage 2 maps questionnaire was 

sent only to respondents who had viewed stage 1 maps and thus had some familiarity. Still, the need 

for a reader (unfamiliar with the consultation maps) to cognitively map the concise detail of a 

synthesised Map 9.1 with a finer granulated map in order to understand its content could be reduced 

by embedding more visual cues and labelling in the synthesised map. Figure 9.1 following, provides 

an example of embedded visual cues and labelling added to a section of map 9.1 (i.e. d-SEQ-RP e-

Consultation question 2). 
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When questioned further, Expert 6 stated that the additional notation and link labelling added, was 

“A  great idea. The marks on the links have helped me a bit. Most of the time I wasn't sure what the 

arrows were supposed to mean. In the argument maps I use, the arrows mean evidential support”. 

This further supports the claim that prior familiarity with different mapping ontology and 

approaches (i.e. knowledge models) can increase cognitive load and thus hinder comprehension. 

 

From these responses, it was concluded that to aid in addressing such difficulties, a map orientation 

for stakeholders, on IBIS ontology, Compendium notation and the mapping approach used would 

be prudent. In addition, a general orientation of the consultation and mapping purpose could also 

assist participant comprehension. Such orientation could be included in the consultation mapping 

programme design. This might entail an initial address by the consultation authorities and the 

mapper(s) to participants via either face-to-face, video or prose presentation. 

 

Expert 8 stated the map layout was tall and narrow, therefore, the use of images if used in 

subsequent maps (already familiar to readers), “Would provide recognition and visual landmarks”. 

An updated (stage 3) version of this map was reduced in content coverage (i.e. divided into 2 maps), 

plus select images and a notation legend key were added. 
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9.4.3 Transparency (Stage 2) 
Images were included with the theme headings in Map 9.2. This was suitable because each theme 

was listed once only in this map, whereas in Map 9.1 they were listed multiple times. Expert 8 

expressed that the principles from the previous answer are relevant here also. Accordingly, the use 

of images “Is good” as it provided “Recognition and visual landmarks”. Similarly, in stage 3 maps, 

an updated version of Map 28 was reduced in size (i.e. divided into 2 maps) and a notation legend 

key was added.  
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Expert 8 also said, “I would want to see what is happening now on each of these actionable items. 

For example, a web link to the relevant site(s) taking these actions forward”. This would enable 

citizens to monitor progress, further enhancing transparency. Therefore, in stage 4 such a map was 

included (see reduced example below). Map 9.3 has incorporated web site links and online reports 

which publish the monitoring of the Regional Plan implementation. These sources are the 

responsibility of several state and local government departments and they are updated regularly. 
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Consultation Mapping Schema 

9.5 Preferred Map Designs & Features 
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9.5.1 Map Structure Schema for Dense Dialogue 
Expert responses to what mapping structure respondents recommended for use in dense dialogue 

were:  

�x “I don’t think there’s an inherent right way to do this, at least not that can be summarized as 

tree vs star. There are many considerations beyond a map’s topology that can help bring 

coherence, manageability, and expressive power to such maps, such as chunking, labelling 

strategies, templates, transclusions and tags, use of images, etc” (Expert 1).  

�x “Chunk them, so as to have a series of maps” (Expert 2). 

�x “I have also used the argument in the middle and the arms containing definitions and 

for/against separation” (Expert 4).  

 

All of the features raised by Expert 1 are features in Compendium software. 

“Chunking is a way of taking in and retaining for future recall large amounts of data. The 

boxes that you put around the different components of your map in effect did this chunking” 

(Expert 2).  

 

Chunking a principle identified by Miller (1956) refers to collating related information into 

cognisable segments and thus reducing cognitive load and the reliance on short-term memory. In 

other words, breaking down complex subject matter into digestible segments. Miller proposed a 

short-term memory heuristic which denotes that humans can more effectively receive, process and 

recall information if it is represented in seven, plus or minus 2, similarly classified chunks or units 

of information (See chapter 2, Section 2.6.1.1). Horn (2001) argued that a major issue with 

understanding arguments is that the claims and rebuttals (e.g. arguments, pros & cons) are not close 

enough together to enable them to be easily considered together. Furthermore, arguments structures 

in reality and textual documents are not linear, hence the use of boxes and arrows aids in argument 

representation and cognition. 

 

Transclusions refer to the duplication of a node with a preserved computer given identification. 

Compendium enables the option of transclusion and thereby preserving a reference to the parent 

node (i.e. the original from which a node was duplicated) and showing the number of times it is 

transcluded throughout a Compendium project (i.e. series of linked maps). Any changes to the 

labels or other properties of a trancluded object in one view or map will immediately be reflected in 

any other views that trancluded objects appear in. Whereas cloning, another feature in Compendium 

is the duplication of a node or link (object) but with newly created and independent computer 

identification. A cloned object will not be linked to its parent object nor will changes affect cloned 

objects in other views. In Compendium, a template is an xml export file, which holds a set of 
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predefined maps/nodes. In scenarios where the argumentation is similar and thus maps/nodes types 

are reusable, a previous map stored as a template can be imported for reuse. Tags in Compendium 

are additional information elements or metadata attached to a particular node. They enable the user 

to notionally group nodes with similar ideas or concepts. Tags can them be used in Compendium 

searches to identify all nodes with a particular tag.  

 

It was also acknowledged by respondents that map structure choice should be situation dependant. 

Preference leanings were also influenced by software and structure familiarity. Thus, personally 

held mental models influenced preference. Therefore, initial training to familiarise users would 

enhance comprehension.  

 

From these responses, it was concluded that effective chunking, labelling and a logical series of 

maps were consistent recommendations. Where a series of maps is required, adequate and user-

friendly navigational features for hyperlinked maps would enhance usability. Chunking information 

was consistently perceived as beneficial to comprehension. CSAV in content analysis provides a 

technique to present a visual representation of content and summary of topics and arguments from 

multifarious submissions. This enables chunking (blocks of information) of related perspectives and 

reasoning communicated within this complex discourse which enhances cognition by scaffolding 

analysis and supporting the limitations of human short-term memory. 

9.5.2 Map Design (Stage 2) 
For the stage 2 d-SEQ-RP maps, Expert 6 claimed that the stage 2 designs were an improvement on 

the previous stage 1 designs. Expert 6 claimed, “They seem to be neater in their layout” and “The 

addition of colours and pictures make them more readable”. Expert 6 seasoned this claim with, the 

perceived improvement “May not be because of any changes, but due to being more familiar with 

the maps the second time around”.  

 

Accordingly, it is an emergent and logical conclusion that familiarity with the IBIS ontology, 

Compendium notation and applied map design aids in the assimilation of content. Therefore, the 

development of a shared understanding of the mapping approach with the user community is a 

important factor. This can be achieved via face-to-face or video orientation and/or embedded 

instructions within maps. 

 

The map design implications inferred from this are the use of a neat layout, colour coded themes, 

themed picture use, and embedded map & IBIS orientation instructions. 
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9.5.3 Map Structure Assimilation 
Analysts’ feedback on which map structures were easiest to assimilate was, Analyst 1 had a 

preference toward the top-down hierarchical structure. In only two maps did preference differ and a 

left-right and a star cluster structure was chosen. Interesting though, these where the largest and 

most complex maps. Analyst 2 preferred the star cluster structure for all maps, commenting, “The 

star format is probably the easiest to digest all the components of an issue. This format is like a 

mind map”. Hence, familiarity was an influence in guiding preference. Analyst 3 stated, “I found all 

very hard to follow on a computer monitor, it may be a personal thing but the diagrams were too 

complex”. Analyst 3 later commented, “I would need to be better grounded”. Accordingly, Analyst 

3 was a CSAV novice. Map complexity was investigated further in this  project by incorporating 

questionnaire questions about large discourse populations, cross-links and boxing. 

 

Expert 1 preferred the left-right map structure because it was what he was familiar with. “Left-right 

is what I am most used to” (Expert 1). Expert 4 suggested that indented prose with a hierarchical 

structure enables more text per page and clarity of analysis. “I'm partial to an indented outline 

structure so I can see more on each page”. Expert 4 also proposed the use of Conklin’s 7 question 

types in the development of maps. Conklin’s (2006) 7 question types consist of: 

1. Deontic: “What should we do?” (p. 150) (Root questions) 

2. Instrumental: “How should we do it?” (p. 151) 

3. Criterial: “What are the criteria?” (p. 152) 

4. Meaning or Conceptual: “What does X mean?” (p. 153) 

5. Factual: “What is X?” or “Is X true?” (p. 154) 

6. Context: “What is the background to this project?” (p. 155) 

7. Stakeholder: “Who are the stakeholders of this project?” (p. 156) 

 

In addition Expert 4 said, "The icons don't help me much and they tend to greatly restrict the 

information which fits on a page". This statement, in relation to Conklin's approach to mapping is 

somewhat of a contradiction because Compendium notation is considered by Conklin as an 

important element (Conklin, 2006). It is agreed that using the question types above would 

potentially enhance the argumentation by providing a deeper level of analysis. The seven question 

types are elements of Conklin’s dialogue mapping. These have been identified as reoccurring 

question categories within most dialogue maps and they relate to each other. “Questions [ ]  

generally lead to ideas [ ] , which in turn suggest Pros [ ] and Cons [ ] , but also certain types 

of Question lead to other types of Question” (Conklin, 2006, p. 149). The artful use of these 

question types can also assist in negotiating discourse impasses. Conklin (2006, p. 150) states that 

the “IBIS notation exposes a deeper level of conversational order than is normally apparent”. Yet 
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recognising these patterns in dialogue maps takes practical experience, and requires fluency in IBIS 

structure. Accordingly, this requires practice and training would be required for participants to 

benefit from its use. Thus, adding to the scope of a consultation programme. 

 

Expert 5 preferred either the top-down or left-right hierarchical structure as the easiest to follow and 

understand but disliked the star cluster structure “Left-Right, or Top-Down (Not Star)”. Expert 6 

suggested that having the argument node on the top of the hierarchy (i.e. Top-down) was the most 

natural place. “I think the most natural place for the main problem or argument node is at the top of 

the page”. This respondent had experience with Reason!able now Rationale which uses a top-down 

structure only. Hence, preference was linked with experience.  

 

Expert 6 next preferred the star cluster structure because the main node is placed in a prominent 

position but link lines crossing through the root question space lessened its clarity in comparison to 

the top-down structure. “The star map is also good because it puts the main node in the centre, but 

because the lines cross over it lacks the clarity of the top-down structure” Once again, preference 

was aligned with individual’s familiarity. 

 

From this project, it was concluded that a common understanding of proposed map structures based 

on purpose, content, and publishing needs should be established early in a programme. 

9.5.4 Map Structure Preference (Stage 2) 
Expert 6 preferred the top-down map structure but acknowledged that this was the structure that 

he/she was familiar with, due to working primarily with software that uses only the top-town 

structure for argument mapping. Expert 8 did not prefer a single map structure type but stated, “My 

preference is for whatever maximises the space on screen, so I can see as much information as 

possible”. For example,  

“Top-down trees on a landscape screen will work best for shallow wide trees, left-right better 

for narrow deep trees. Ideally the answer is all of them and give the user the option to switch the 

orientation to suit their display and preference”.  

 

Yet, top-down is generally the preferred option when a single structure type must be chosen (Expert 

8).  

 

Thirty three percent of Government analysts preferred the top down and thirty three percent 

preferred star cluster structures. The remaining analysts did not give a map structure preference. 

Thirty seven percent of experts preferred the top-down map structure, and twenty five percent 
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preferred the star cluster structure. The remaining experts did not give a map structure preference. 

Fifty percent of all student respondents preferred the top-down map structure, twenty seven percent 

preferred the left-right structure and seventeen percent preferred the star cluster structure. The 

remaining six percent of students did not give a map structure preference. 

 

Across all respondent groups, forty four percent preferred the top-down structure twenty two 

percent preferred the left-right structure, twenty percent stated that the star cluster was their first 

preference. Fourteen percent did not give a map structure preference.  

 

From this project, it was concluded that there is no inherent right structure for the mapping of dense 

discourse but consideration beyond a map’s topology such as, the use of effective chunking, 

labelling strategies, map templates, transclusions, tags and the use of images. Thus, user preference, 

the needs of a particular situation, the type and quantity of content and the display medium to be 

used (e.g. computer monitor, projector screen, A4 page etc) will direct the type of map structure. 

Choice therefore, needs to be flexible.  

9.5.5 Topology (Stage 2) 
Expert 6 was not fond of the use of a grouping and stacking (G & S) structure to compact map 

content. He/she argued, “If the information is at the same level of the logical hierarchy then it 

should be at the same level of the map. I suspect that compacting is liable to confuse readers”. 

Whereas, Expert 8 claimed that the G & S structure was suitable  

“As long as things don’t get too cramped” because apart from being hard to parse, they then 

look informal and unprofessional as well, casting doubt on them as serious communications. 

Ensure that there is still obvious order, line nodes up in clusters of rows”.  

 

Grouped and stacked clustering was experimented with because of its ability to utilise space better 

than typical hierarchical node clustering. However, this design does present additional complexities. 

Figures 9.2 and 9.3 present grouped and stacked clustering in a top-down and a left-right structure. 
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In Compendium, the application of G & S clustering causes link lines from lower level child nodes 

to pass through higher level child nodes on the route to a parent node which can be perceived as 
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messy and/or confusing to some users (e.g. see nodes 5, 6, 7 & 8 in Figure 9.3). The placement of 

link labels in Compendium is automated and in this instance has placed some labels inappropriately 

(i.e. cluttered, behind nodes, overlaying other labels). Therefore, more user control over the link line 

routes and label placement would improve map presentation. Several design options could be 

utilised. 1) Thread nodes may be crunched together in an S or Z design when segments of discourse 

have linear components as in figure 9.4. 

 

 

 

2) Another design option that overcomes the problem of link lines passing through/beneath nodes is 

to use a fishbone linking design. However, this is not currently available in CSAV software. For 

example, see the fishbone structure in figure 9.4. This eliminates link lines passing through nodes 

on route to a parent node. 

 

The only manual control a user has over link labels is the label text format and font can be changed. 

Although, label text font cannot be changed independently and any changes will apply globally to 

all labels throughout a Compendium project (i.e. map series). Thus, more user control over label 

placement and the ability to edit label text font independently as well as globally would enhance 

usability. Figure 9.5 below presents an example of fishbone topology with independent link label 

placement and label text formatting. 

 



CSAV Modelling Wicked Problems 

 
303 

 

 

3) Another design option is a colour coded thematic boxing in figure 9.6 with the G & S clustering. 

The enclosure of theme nodes within a representative colour coded box acts to chunk thematic 

information in a compact form and further simplify maps by reducing intra-theme link lines. This 

feature however, is not currently available in Compendium. 

 

 

 

Map design implications inferred from the responses are not to cramp map content and ensure 

discernable content order (e.g. use rowed clusters). The use of grouping and stacking clustering, 

with node-link Z design crunching when discourse segment(s) have linear components, fishbone 
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linking and colour coded thematic boxing are viable options. Node grouping and stacking was 

found to assist in compacting content but also add map complexity. When used appropriately, this is 

beneficial. 

 

Software implications from the responses are incorporate features for coloured boxing, the 

automated arrangement of G & S structure placement, enable fishbone linking, enable control over 

link route and link label placement and enhanced global & local label text font control. Consultation 

map programme implication is to establish a shared approach to and understanding of the mapping 

approach used. 

9.5.6 Cross-links Assist or Diminish Comprehension 
Using cross-links in mapping is a key technique suggested in concept mapping research to enhance 

creative thinking (Novak and Canas, 2006b). The purpose of this is to unable readers to see the 

relationships between concepts in different segments or domains of a map.  

Cross-links are key to show that the learner understands the relationships between the sub-

domains in the map. This process involves what Bloom (1956) identified as high levels of 

cognitive performance, namely evaluation and synthesis of knowledge (Novak and Canas, 

2006b, p. 11). This is one reason concept mapping can also be a very powerful evaluation 

tool (Edmondson, 2000) (Novak and Canas, 2006b, p. 12). 

 

Hence, the use of cross-links potentially deepens argument mapping, domain analysis and 

knowledge representation. It therefore can provide a powerful intelligence amplification tool to 

enhance evaluation, which is appropriate to the needs of consultation discourse analysis. 

 

Expert 1 found the cross-links in maps to be unnecessary and stated, “They quickly become 

confusing”. Expert 4 argued that if the same idea (node) relates to multiple themes, the 

argumentation that is created by a cross-link might differ under each different argument focus 

(thread). Hence, duplication of cross-linked nodes would not automatically create redundancy. 

Expert 5 viewed the integration of too much information on a page to be counterproductive. 

Therefore suggested, a feature enabling a user to select a section of interest and zoom in to observe 

increased detail. Again, effective chunking of information is inferred.  

 

Expert 6 found the removal of cross-links to be effective particularly for the star cluster structure. 

Yet found that the lines passing through nodes to be messy. Accordingly, the previously mentioned 

options (fishbone, boxing, link route control) would overcome link lines passing through nodes. 
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Currently, link lines following a straight path to their connected nodes and thus passing through 

nodes along their path is inherent in Compendium and thus unavoidable at this stage.  

 

The elimination of cross-links was only perceived to assist comprehension by MBA Student 2. 

MBA Student 1 said it “Depends on the map type” as cross-links were an issue in the star cluster 

structure but not for the top-down structure. The difference is that in the star cluster design cross-

links can pass through the root question and other high-level nodes. MBA Student 3 said that the 

removal of cross-links both “Assists in the sense if the map is clearer and less messy” but also 

diminishes map comprehension “Because it can be importable to know if one node is linked to just 

one or more others” (bridge topics). 

 

Six MIS Students considered the removal of cross-links to assist comprehension of maps’ content. 

However, it was also reasoned by two of these that complexity caused by the cross-links may be 

required to develop a complete picture and thus, their removal might lead to misinterpretation (MIS 

Student 1 & 7). 

�x “Diminish.” (MIS Student 2) 

�x “Yes it does.” (MIS Student 3, MIS Student 4, MIS Student 5, MIS Student 6) 

�x “Assists in understanding, but complexity is required to develop a complete picture” (MIS 

Student 1) 

�x “It makes it easier to read but may remove some content (detail) on misinterpretation.” (MIS 

Student 7) 

 

Seventy percent of undergraduates thought the elimination of cross-links assisted comprehension of 

map content. For example: 

�x “Assist comprehension as you can follow single link at a time without complication” 

(Undergraduate 14). 

�x “Too many lines make it a bit hard to follow” (Undergraduate 15). 

�x “Assist as it is less confusing” (Undergraduate 17). 

 

Undergraduate 6 stated, “Cross-links explain linkages but can confuse” Therefore although 

regarding the removal of cross-links to assist, considered them useful. Accordingly, thirty percent 

regarded cross-link removal to diminish comprehension. For example: 

�x “It is easier to understand with cross-links” (Undergraduate 11). 

�x “Diminishes, it limits what you can see relates to one another” (Undergraduate 13). 

�x “You see the connection between each node” (Undergraduate 18). 
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There is an inherent value in the use of cross-links (Novak and Canas, 2006b) but they must be 

incorporated in a way that is purposeful (adds value) and does not impose a distraction that is 

detrimental to map comprehension. Accordingly, a more distinct cross-link display could be 

designed to improve map clarity and comprehension. It was therefore proposed in this  project, that 

the use of a distinguishing colour for cross-links be trailed in subsequent maps with the more simple 

hierarchical structures (top down or left right). These structures enable a clearer link line route and 

reduce lines passing through high-level nodes.  

 

From this project, it was concluded that although it is recognised that cross-link removal simplifies 

maps, they do provide rich benefits. They support the visual parsing (syntactic component 

breakdown) of the themes’ content. They display of wicked problems complexity and 

representation of inherent and emergent paradoxes. In addition, heterarchical maps, which cross-

linking creates can utilise space better.  

9.5.7 Cross-link Distinction [Colour] (Stage 2) 
Expert 6 perceived the cross-links to complicate maps thus preferring maps without cross-links. 

This denotes a preference for a hierarchical topology as opposed to a heterarchical topology. 

Hierarchical topology is typical of the software that this respondent is familiar. Yet Expert 6 

recognised that “Cross-links may be important, and in the process of making such a diagram it 

might aid the analyst to make such links” but did not think the use of the light blue colour for cross-

links was effective. Expert 8, found the use of a distinct colour for cross-links to “Help with visual 

parsing of the main branches. However, using a particular colour locks into the use of this colour 

for cross-links when you might want to use the colour to convey its IBIS meaning”. This is a valid 

point because each link colour in Compendium represents a distinct IBIS inference. For example, 

light blue signifies the link inference ‘about’. Expert 8, recommended the use of “Dashed/dotted 

lines, which still allows for colour coding”.  

9.5.8 Cross-link Use (Stage 2) 
Expert 8, reasoned that if cross-links are not important to the analysis and representation objectives 

of a map, an option to turn them off and on would be ideal. However, “If they are important then 

they can’t be omitted”. The option to turn off/on is a technical feature not currently available in 

Compendium. 

 

From these responses, it was concluded that the use of dotted lines would act to distinguish cross-

links from other links. Thus, in colour coded thematic maps, cross-links carrying the colour of their 
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genesis theme are additional map detail. The use of dotted lines for links is not a feature currently 

available in Compendium. Additional map design implications are to use cross-link purposefully 

and omit if value is not evident. Utilise dotted lines to distinguish cross-links. Software implications 

are to incorporate functionality for dotted lines and a feature to enable cross-links to be switched on 

and off at the map readers/users preference. Once again, the theory that familiarity guides 

preference was supported. 

9.5.9 Node Reuse/Duplication 
In response to the question, ‘if responses (nodes) are reused and therefore responses duplicated 

multiple times, effective, misleading or of no consequence’, Expert 4 regarded the reuse hence 

duplication to be effective… “A question or a good idea or a good argument can be used well in 

many different circumstances”. Expert 5 argued that the reuse of nodes should not result in 

duplication (no consequence)… “Argumentation graphs, in general, are not restricted to trees”. 

Expert 6 said that if a claim has probative value it would be on no consequence for the node to be 

reused… “If a claim has some probative relevance to more than one claim then it should be of no 

consequence if you need to repeat things”. It is therefore evident that the removal of cross-links and 

duplication of dialogue nodes were not considered misleading.  

 

In response to whether the reuse and duplication of nodes was effective, misleading or of no 

consequence, MBA Student 1 answered “No consequence”. MBA Student 3 argued that the 

removal of cross-links reduces map comprehension. 

 

MIS student perception of whether the fact that the removal of cross-links would require nodes to 

be reused under different theme threads, was effective, misleading or of no consequence was 

polarised. Half of the MIS student respondents thought that cross-link removal was effective and 

half thought their removal could be misleading. 

 

Fifty eight percent of undergraduate respondents considered the reuse/duplication of responses 

resulting from the removal of cross-links to be misleading. Three of these arguments were: 

�x “Makes the map cluttered and more complicated to interpret” (Undergraduate 2). 

�x “Misleading because duplicating nodes can cause confusion” (Undergraduate 3). 

�x “Possibly misleading but clearer and easier to follow” (Undergraduate 20). 

 

Twenty one percent considered response (node) reuse/duplication to be effective. Sixteen percent 

contended that is was of no consequences. Undergraduate 14 said it was “of no consequence as 

each response relates to specific theme” (Undergraduate 14). Five percent was unable to answer 
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this question. Across respondent groups, cross-link removal and node duplication was mostly 

perceived to be misleading. 

9.5.10 Additional Graphics & Software Features 
The addition of pictures and graphics to maps was predominantly perceived to be beneficial to 

comprehension and map preference. Analyst 1 stated, “It assists with providing a quick overview 

but whatever the colour or font differences you still need to read all the detail”. Analyst 2 found 

“The different colours and fonts help identify the various steps”. Analyst 3 said that the addition of 

pictures did not assist map comprehension or affect preference.  

 

Apart from Expert 6 who argued, that placement of pictures was not effectual in assisting 

comprehension, the addition of pictures to the maps, relevant to the argument themes was perceived 

to enhance map comprehension, appeal and orientation. Expert 1 said that the added pictures “Was 

very beneficial because they give a quick visual idea of what each branch refers to without forcing 

the reader to read all labels”. Expert 2 said, “It helps me to see at a glance the various options that 

are being proposed under each heading”. Expert 4 said. “It may make the page more appealing to 

some”. Expert 5 said,  

“This can be useful, especially if a map is to be consulted several times. It helps the user to 

become oriented and find information again later”.  

 

From these responses, it is concluded that the pictures functioned to assist with information place 

identification and identify at a glance what options are being proposed under each topic or heading.  

 

The addition of pictures was perceived by MBA Student 1 to detract from comprehension and 

preference because “The icons are most important visual tool”. MBA Student 2 found that pictures 

were “Beneficial helps to understand”.  

 

The addition of pictures to the maps was mostly considered beneficial. 

�x MIS Student 1 said pictures served as “As a basis for simplification (quick recognition)”. 

�x “Beneficial” (MIS Student 3). 

�x “I think adding pictures is dependent of the situation” (MIS Student 4). 

�x “Yes it is beneficial and better than others” (MIS Student 5). 

�x “Window dressing” (MIS Student 6 & 7). 

 

In this project, quick identification and recognition of subject areas has been a consistent response 

from respondents. Therefore, used as a basis for information chunk recognition, pictures potentially 
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enhance cognition. One respondent said that it would depend on the specific situation. Some of the 

issues for consideration might be the subject area mapped, map type, map complexity, and 

relevance of pictures to maps. Two respondents considered the pictures to be window dressing only. 

Yet even when perceived as window dressing this is not necessarily a negative factor. 

 

The addition of pictures to maps were perceived by eight nine percent of undergraduates to assist 

comprehension. Explanations for this consisted of:  

�x “Beneficial brain automatically responds to pictures” (Undergraduate 1). 

�x “Maps appear better easier to comprehend” (Undergraduate 2). 

�x “Yes because they give a better idea of what’s happening as shown on the map” 

(Undergraduate 3). 

�x “Pictures were beneficial quicker identification of areas within map structure” 

(Undergraduate 6). 

�x “Yes as it helps to keep attention” (Undergraduate 9). 

�x “It gives a general idea” (Undergraduate 10). 

�x “Additional pictures are beneficial because pictures are easier to understand than reading 

the text” (Undergraduate 11). 

�x “Additional pictures are beneficial as at a glance you can understand what it’s about” 

(Undergraduate 15). 

�x “Beneficial in assisting overall understanding of the map” (Undergraduate 20). 

 

Enhanced cognition and recognition of content and were prominent themes in the explanations for 

why pictures assisted comprehension. Two respondents regarded the addition of mapping to be 

window dressing but not in a detrimental sense. 

�x “Window dressing very visually attracting, minimal descriptions and self conception 

gathering” (Undergraduate 4). 

�x “Window dressing”, because you “still need to read text for full understanding of link” 

(Undergraduate 14). 

 

From this project, it was concluded that graphics should be used purposefully related to context. 

The addition of graphics (pictures and colour) as opposed to prose alone was overwhelmingly 

perceived to be positive. It was perceived to assist content assimilation and map navigation. 

9.5.11 Text and graphics vs text alone (Stage 2) 
Both experts regarded the use of text plus graphics to enhance comprehension. Expert 6 stated, “I 

think the photos are useful as quick visual reminders of what category the information is under, as 
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you go further down the map”. Similarly, Expert 8 said, “The icons provide visual landmarks and 

add interest”. 

 

Similarly, text plus graphics was perceived to act as visual landmarks (navigation aids), add interest 

to maps and enhance comprehension. These findings support the principle of multimedia learning 

theory that people learn better from presentations of text plus pictures than text alone (Mayer, 

2005). 

9.5.12 Thread Boxing 
Boxing of sections or categories within maps was perceived to be helpful and to effectively chunk 

information (Expert 2). For example, Expert 1 said that the boxing was “Very beneficial”. The 

rationale was that it “Aids in giving quick overview of map sections” and “Helps the reader see what 

the map-maker intended”. Boxing was also viewed to neaten and order maps contributing to less 

intimidating maps (Expert 6). Expert 6 further recommended, “Boxing the individual claims (i.e. all 

nodes) might help improve the overall appearance”.  

 

Expert 5 suggested that a feature of the boxing could be to enable boxes to be reduced to nodes 

through the provision of zoom functionality. Thus, enabling multiple levels of abstraction such as 

that found in software called Tinderbox (Expert 5). This type of functionality (i.e. multiple levels of 

abstraction) can be achieved using the map [ ] nodes in Compendium. Map nodes which can be 

placed in any position of a map, enabling a new linked map to be opened which can then 

incorporate increased detail. Map nodes can thus provide functionality to increase granulation to 

any level required and/or preferred by a user.  

 

Generally, the boxing was thought by MBA students to be beneficial to representation and assist 

comprehension of maps. MBA Student 2 said boxing is “Beneficial, only reading the text is too 

dry.” MBA Student 3 thought boxing “Links each section and gives a good view of the different 

areas” thus, added in the identification of the different groups of related ideas. However, MBA 

Student 1 commented that the boxing made information seem unrelated thus was not perceived as 

being beneficial. 

 

All MIS student respondents considered the use of boxing in maps to be beneficial. The suggested 

benefits were that boxing provided a quick overview of content thus bounding related content or 

chunking of information (MIS Student 1). MIS Student 6 said it was “Beneficial, as it helps with 

chucking of ideas.” MIS Student 2 founded it to reduce map confusion (“Yes it is less confusing”). 
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MIS Student 4 said it was beneficial “Because it explains a point of topic.” Thus, it helped to 

highlight topical points. 

 

Theme thread boxing was perceived by seventy six percent of undergraduate respondents to be 

beneficial. Twenty four percent said that it was window dressing only. The best-articulated reasons 

for this were: 

�x “Makes it easier to comprehend” (Undergraduate 2). 

�x “Encourages focus” (Undergraduate 4). 

�x “Clearly defines each area but makes map very busy” (Undergraduate 6). 

�x “Assist as it’s easier to see that they are together” (Undergraduate 9). 

�x “Assist comprehension as it separates themes plus is easier to understand smaller chucks of 

information” (Undergraduate 14). 

�x “Draws attention” (Undergraduate 15). 

�x “It is beneficial as it seem to be more organised” (Undergraduate 18). 

 

In this project, boxing was perceived to assists comprehension via chunking providing focus. This 

aligns with the concept of synthesis and detail within argumentation which we naturally focus on 

both to some extent simultaneously (albeit imperfectly). The boxing creates an additional layer of 

detail in the map presentation to bound varied levels of focus. Tiller argues that computerised 

visualisation for the analysis of argumentation needs to support users to shift quickly from the 

global or synthetic to focused detail (Tillers, 2005). Accordingly, respondents found boxing to 

enhanced delineation, differentiation and identification of disparate chunks of information within a 

map (e.g. theme threads). Thus, improving map presentation. This design feature also relates to the 

segmenting principle of multimedia learning theory. People learn better when content is presented 

in learner-paced segments rather than as a continuous unit (Mayer, 2005). 

9.5.13 Text Colour [Chunking] (Stage 2) 
The use of a distinguishing colour to segment/chunk related content was perceived to be effective 

by both respondents (e.g. “It certainly helps”, “ Yes this works well”). Additional design suggestions 

were, “Greater space between lines of information would help them look neater” (Expert 6). “Tone 

down background tints so they do not create too much visual noise” (Expert 8). 

 

From these responses, it is inferred that map design implications are to use distinguishing colour to 

meaningfully chunk information. For the map layout design, use distinguishing space between 

chunks. Use milder tinted colour rather than basic colours (primary, secondary and tertiary) for 
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node backgrounds. Basic colours were perceived to create distracting visual noise. In map design 

use colour to communicate not decorate (Bessler, 2007). 

9.5.14 Suggested Map Improvements 
Expert 4 suggested that some changes to the mapping approach (choice of nodes) would enhance 

the clarity of argumentation. This suggestion related to a different choice of nodes for those labelled 

as questions [ ] and notes [ ].  

“I would consider the initial ‘question’ to be a topic or heading instead and the following 

‘ideas’ to be root (deontic) questions instead and the ‘notes’ to be ideas instead”.  

 

For a discussion on this point, the index map is considered because this provides an example of the 

map design logic adhered to in consultation mapping. Figure 9.7 presents a segment only of the e-

Consultation Index Map. The labelling of the root questions in the draft SEQ RP Consultation maps 

with a question node [ ] followed the logic that these were the actual questions posted online by 

the government to which the public were invited to respond. Those labelled with note nodes [ ] 

contained the additional information provided by the government to contextualise each question. 

The text in the answer nodes [ ] (also representing a position or idea) used to segment content via 

theme was also directly from the government and used to categorise the 10 posted questions. All of 

the text in the map nodes is verbatim. It is therefore believed that this design approach accurately 

represents the d-SEQ-RP Consultation content and the project case realistically with minimal 

mapmaker interpretation. 
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The hyperlinked maps, accessible via the map node [ ] in the index map above (e.g. map 9.4, 

question 2 responses below) does present the consultation content in a more subjective manner. The 

presentation of consultation content, the identification and labelling of themes, the application of 

notation (i.e. selection of node types) and the chunking of dialogue impose an element of the 

mapmaker’s interpretation. Still all node text is unaltered and submissions are structured 

chronologically, predominantly in order of receipt. 
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Expert 4 also concluded that in adopting Conklin’s argumentation approach that it would increase 

map sophistication and require user practice.  

“It does take some practice and sophistication to make good choices for the types of nodes to 

add at each point” (Expert 4). 
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Expert 6 commented that Compendium notation enables for greater flexibility than does software 

with more formally structured mapping approaches such as Reasonable and Araucaria. Thus, may 

lack the clarity of simpler structures which contain only reasons and objections that bear on a 

conjecture required for evidence-based argumentation such as in legal domains. In such cases, a 

formal analytical argument structure without lines that cross over any nodes is typically used.  

“While your type of map (with all its different types of nodes) allows for much more 

flexibility than say Reason!Able argument maps, I think it lacks the clarity of the more simple 

structure, which only contains reasons and objections that bear on a conjecture, and where 

you end up with a directed, acyclic graph, with no lines that cross over any nodes”. 

 

However, content in wicked problems scenarios such as regional planning public consultations 

entails multiple views and is ill-structured thus flexibility in map design is a salient feature. In this 

project case, from the government’s perspective, objectives of the consultation were to take into 

account all submissions, and provide citizens and organisations with an opportunity to express their 

views. Common issues were identified across submissions and then viewpoints evaluated on an 

issue-by-issue basis. Due to the large number of submissions, recommendations were not made on 

individual submissions (Office of Urban Management, 2005a, p. 14). Submissions that were not 

properly made and/or duplicates from a citizen were removed. Yet, allowance was made for the 

same or similar issues being raised in different submissions (Office of Urban Management, 2005a, 

p. 12). Hence, it was not to provide evidence of the validity of individual arguments. The nuance 

here might be observed by comparing sense making with objective evidence-based argument 

mapping.  

 

From a theoretical perspective, an objective in relation to wicked problems is to enable the 

communication and sharing of multiple views (i.e. symmetry of ignorance, maximised involvement, 

transparency of process and an argumentative process). From a consultative democracy perspective, 

the objective was to show that the public had been heard and provide transparency in policymaking 

decisions.  

 

The ability to construct maps without having link lines passing through nodes is also preferred by 

the mapmaker. As of January 2008, this functionality is not available in the Compendium software 

used. Expert 6 further commented: 

“From a quick look at your maps I can’t see why, if you reworded some of the claims, you 

could not present the same probative relationship in a more simple form. If one of your main 

goals is effective communication, then readability of the map has to be an important 

desideratum / criteria of your maps” (Expert 6).  
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In this project, submissions’ text was added to nodes unaltered to reduce any misinterpretation and 

potential for bias. The minimisation of unnecessary complexity in map design is an important 

desideratum and is a feature of this project. 

 

Expert 6 suggested that links (arcs) crossing over nodes were perceived to make the map 

representation messy diminishing the representation quality. The high number of nodes increased 

complexity and thus detracted from a first time reader’s comprehension.  

“Many of the arcs between nodes had to cross over other nodes, which made it look messy 

and lost some of the impact of representing this information in a diagrammatical way. Also I 

think that the number of different nodes made it confusing and that there are too many 

different types of icons to remember (at least for the first time reader). I think that the maps 

need to be simplified and made more readable if they are to have any advantage over a clear 

and precise summary of the arguments in prose” (Expert 6) 

 

Once more, from these responses, it was concluded that personal familiarity with a different 

software design (i.e. Reasonable) has influenced map design and notation preferences. A high 

number of public submissions and therefore required map nodes is a probable issue in a consultative 

democracy forum. This therefore raises a trade off between using a more simplistic linear format 

producing wider or higher maps, less page coverage and requiring more scrolling or a compressed 

format (stacking nodes) leading to links passing through nodes on a link path. Magnifying map 

granulation is another option but this will increase the number of hyperlinked maps required. No 

suggestions were offered by MBA students for approaches that would improve the mapping of 

submission themes. 

 

All MIS student respondents who answered question 8 (75% of MIS group), was there an approach 

to the mapping of submissions that they would consider better than those used, did not suggest an 

alternate or better approach. MIS Student 1 submitted that the ability to apply or acquire a measure 

of weight for nodes (submission issues) would enhance interpretation. This would require 

functionality that is not currently available in Compendium software but is a feature listed to be 

developed. 

 

Twenty five percent of undergraduate respondents were unable to answer question 8… “Is there an 

approach to the mapping of submission themes that you would consider better than those used?” 

Fifty six percent said that they did not perceive a better approach to the mapping of submission 

themes than those used. For example: 
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�x “No, however the pictures and diagrams help” (Undergraduate 5). 

�x “No they appear well structured” (Undergraduate 13). 

 

Nineteen percent of undergraduate respondents proposed ways of improving the mapping. 

Suggestions for what might be done differently were: 

�x “Less arrows crossing over everywhere” (Undergraduate 1). 

�x “Green crosses (pros) red minus (cons) used and orange +/= (argument) symbolising neg 

+positive” (Undergraduate 4). 

�x “Not so complicated less text” (Undergraduate 12). 

 

Undergraduate 1 proposed the use of a simplified hierarchical structure. Undergraduate 12 preferred 

the maps to be less complicated proposing less text. 

 

IBIS/Compendium ontology allows more flexibility than formal structures (e.g. Toulmin 

argumentation) but flexibility can also create ambiguity if shared understanding of mapping 

approach is not established. From this project, it was found that minimal complexity should be 

attended to in consultation maps. However, the perception of complexity can be a result of 

unfamiliarity with the mapping approach and ontology used. Accordingly, orientation and training 

are recommended when participants are unfamiliar. The reduction of information redundancy in 

maps was suggested by respondents. Achievement of this is aided by using an issue rather than 

argument level mapping approach. In addition, redundancy is reduced at the programme level 

through engagement in a deep structured consultation. 

9.5.15 Orientation and Instructional Navigation (Stage 2) 
Descriptions for reader orientation of maps and map design were added to the online presentations 

of stage 2 maps. In response to whether these were helpful, Expert 6 said, “Without them I don’t 

think I would have a clue about what the maps are about”. Expert 8 said,  

“Yes, undoubtedly. They are a novel format, and even for me as a Compendium expert, I have to 

learn your visual language since Compendium can be used in many ways. Even more the case 

for newcomers.”  

 

Further, Expert 8 explained, having the instruction as a text separate from the map increases 

cognitive load as  

“They have to perform a cognitive mapping between the paragraph (text) and the features on the 

map”. Thus, “Embedded legends/keys, 30 second introductory screencasts, sample annotated 

maps” may be more effective in engaging the reader and “May reduce the cognitive effort”. 
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This fits with the multimedia learning principle (i.e. pre-training principle) that denotes that people 

learn better from multimedia when they know the names and characteristics of the main concepts 

and components of a communication. According to cognitive theory of multimedia learning, 

particularly concerning the limited capacity of working memory, pre-training provides the learner 

(e.g. analyst, reader) with knowledge that reduces the need for cognitive processing. Thus, pre-

training is a method for handling an essential overload situation. Essential overload pertains to 

when the amount of essential cognitive processing required to understand the multimedia message 

exceeds the learner's cognitive capacity (Mayer, 2005).  

 

From this project, it is inferred that map design implications are to embed pre-training options such 

as legend keys, screencasts, sample annotated maps and/or training videos in maps. Consultation 

mapping programme implications are, give options to include face-to-face orientation of map 

ontology, and of mapping purpose and design. A determination of which option(s) to perform 

should be based on the situation. 

9.5.16 Map Design Recommendations (Stage 2) 
Expert 8 made several useful suggestions for improvements to the draft SEQ RP e-Consultation 

maps and CSAV maps in this environment generally. Some maps were larger than a screen size 

which can be perceived to be cumbersome and even disorienting to readers. Expert 8 commented 

that  

“Huge maps requiring excessive scrolling and cross-links use can lead to disorientation, (esp. in 

groups -- maybe less in solo use). By breaking them down into screen-sized chunks each branch 

of the tree could thus be in a separate map, but you must support navigation and maintain 

orientation by providing a navigation bar that clearly communicates where you are and how to 

back up. You can always provide the big maps as well of course – it doesn’t have to be either 

or…”  

 

Primary colours (i.e. green and red) were used in the background of pro and con nodes within maps. 

Expert 8 found these colours to be bright and visually distracting. 

“Tone down your background text colours to milder tints of green and red: more readable and 

more professional than primary colours” (Expert 8).  

 

In addition, “Use a bold text font for clarity” (Expert 8). Stage 3 maps were designed using milder 

tints and bolded node text. Map image quality was another concept raised. For example, Expert 8 

said, 
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“Don’t reduce the image quality too much either in the interests of fast loading as they become 

too pixellated making them hard to read, and looks unprofessional. An Ajax interface in the 

future might predownload all the maps in advance after an initial wait”.  

 

Ajax is an acronym for Asynchronous JavaScript and XML. An Ajax interface enables server 

content to be displayed instantly in a browser without the need to reload an entirely new page each 

time a hyperlink is clicked. This functionality is intended to increase interactivity, responsiveness 

and speed via loading all necessary data, making it available in the background subsequent to any 

user action. Google maps are a good example of Ajax technology. The quality of images in Stage 3 

maps was increased. 

 

Finally, it was suggested that maps could be linked to active web sites to follow the progress of 

consultation outcomes and regional planning activities. “What’s happening now can then be 

demonstrated with links from action items to government/community portals” (Expert 8). A series of 

maps displaying links to SEQ Regional Plan related web sites and progress reports were created) in 

the final stage of draft SEQ RP maps (i.e. Stage 4 maps). 

 

From this project, it was concluded that map design implications elicited were 1) where possible it 

is best to keep maps within a screen size. As long as map content is legible on a standard screen, 

variance between screen sizes is usually negligible. 2) In high volume content, single screen 

mapping can be achieved by increasing the levels of content abstraction. For example, theme 

threads or branches mapped individually when appropriate. Yet, along with a high quantity of maps, 

3) user friendly (i.e. clear) and precise navigation becomes more critical. 4) When cross-links are 

perceived to add value they should be used purposefully but the functionality to turn them on and 

off would be beneficial for both group and solo use. 5) When backgrounds are used in nodes for 

affect, mild background colour tints are preferred, as primary colours can create distracting visual 

noise. 6) Bolded node text enhances legibility. 7) A higher image quality was preferred over 

lessened quality used to enhance download speed. Thus, image quality was more important than 

download speed. However, 8) Ajax interfaced maps could also overcome reduced download speed. 

Finally, 9) links to further regional planning outcomes and activities was recommended. 

 

Among these recommendations, there are two specific software functionality implications, as they 

are not currently available (January 2008). 1) on/off feature for cross-links, 2) Ajax interfaced 

enabled maps. 
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9.5.17 Additional Map Features 
Suggested features by Government Analysts to aid in map construction were: 

�x “An audit of submissions” (Analyst 3). 

�x “ Issues and some weighting of who, how many, how credible would be more useful” (Analyst 

3). 

 

In the response to the question, please suggest any additional features that you think might aid in the 

construction and enhance the representation of maps, Expert 5 proposed that the most important 

thing was to, 

“First develop and validate the underlying formal model of argumentation. Don’t restrict 

your horizon to IBIS diagrams. Consider alternative models of argumentation, such as those 

of Toulmin or Walton”.  

 

This is a valid proposal and models such as those mentioned (i.e. Toulmin & Walton) would be 

applicable for deeper argument analysis (i.e. finer granulation). Again, in this project, the 

underlying schema used is based on the IBIS ontology and the representation of consultation 

content adhered closely to the real-life consultation structure. The use of argument visualisation in 

this project focused on the primary topic (i.e. environmental atmosphere) and represented the topic-

related themes from the consultation discourse in threads. Thus, all submissions relating to the 

topic, environmental atmosphere, responding to a d-SEQ-RP e-Consultation question (i.e. an Issue) 

were included in the consultation maps. Maps followed a fundamental semi-formal mapping 

structure [i.e. question-themes-consultation discourse] using Compendium’s expanded IBIS 

grammar for node notation.  

 

Much of the debate level, argumentation research focuses on the analysis of individual arguments 

(i.e. micro-level) (Yoshimi, 2004). Examples of this include Toulmin (2003), Horn (2001) and 

Freeman (1991). Their objective in this is to build and evaluate evidential reasoning around single 

claims (Yoshimi, 2004). Whereas, the approach used in this project, although the representation did 

incorporate micro-level discourse (i.e. participant submissions) the analysis generally focused on 

the macro-level (i.e. themes or social patterns in the consultation) and considered the meso-level 

(i.e. Government Analyst activities). Some theorists who have focused on macro-level debate 

argumentation are Yoshimi (2004), van Eemeren & Grootendorst (1992), and Freeley & Steinberg 

(2000). Yoshimi (2004) defines two levels of argument discourse analysis, surface and deep 

structure. 

Deep structure is surface structure pruned of redundancy and irrelevancy. Whereas surface 

structure has a ‘fast dynamic’ of quickly traded point and counterpoint, deep structure has 
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a slower dynamic - new arguments are added to a debate map only after careful analysis 

reveals that they are unique and genuinely relevant to their targets. (Yoshimi, 2004, p. 6) 

 

In the d-SEQ-RP e-Consultation, public submissions were added only after they had been proofread 

by the facilitators and deemed to meet the consultation rules. The discourse was then further 

analysed by the researcher and only added to the consultation maps when relevance to the topic 

environmental atmosphere was determined. Redundant and irrelevant submissions were pruned and 

argumentation was added to consultation maps only after careful analysis deemed it relevant to the 

predetermined topic. The process used in this  project for consultation discourse analysis and 

mapping has been termed deep issue structure. This level of detail was sufficient to support the 

project objectives, which were to represent consultation discourse diversity, not to validate 

individual arguments from within submissions. Yet the evaluation of individual arguments could be 

applied to consultation analysis when deemed appropriate. A closer focus on individual 

argumentation in consultation discourse analysis and mapping has been termed surface argument 

structure in this dissertation 

 

An additional feature recommended by MIS student 1, to assist in constructing maps and enhance 

presentation was the expansion or link line width corresponding to the percentage of responses. The 

suggested features by undergraduates to aid in constructing maps and enhance the representation of 

map content were: 

�x “Less arrows” (Undergraduate 1). 

�x “Different coloured arrows” (Undergraduate 12). 

�x “Maybe have the maps spread out” (Undergraduate 7). 

�x “Be better if more pictures are used” (Undergraduate 10). 

�x “Legend” (Undergraduate 13). 

�x “Key guide plus grid format” (Undergraduate 4). 

 

From these responses, it is inferred that comprehension and readability of link lines is a critical 

issue in map design, hence an easily digestible form (i.e. colour, route, clarity) is important. 

Adequate spacing of content is a product of the map structuring. As in text publications, white space 

and graphics can be used to enhance cognition and attraction. Including legend keys on maps for 

icons’, link line colours’ and text colours’ meaning would enhance comprehension for readers 

unfamiliar with map symbolism. Legend keys were added in subsequent map stages. 
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An analyst suggested a submission audit could be an additional feature of a consultation 

programme. This can be supported by CSAV as it explicates interpretation and decision logic, 

providing a record which can be audited and reused. Further submission detail such as ‘who’, 

‘credibility’, and ‘quantity’ would enhance analysis. These recommendations would have to be 

determined and built in at consultation programme level.  

 

The establishment of a semi-formal model was another proposed map feature. IBIS provides an 

underlying ontology (i.e. semi-formal model) but consultative democracy presents unique mapping 

requirements (i.e. high volume, heterogeneous discourse and argumentation). Thus, a unique shared 

design and appropriate level of abstraction is required. Software implications are response 

percentage aligned link line thickness could become cumbersome in compact maps whereas 

response quantity numbered nodes would achieve the same objective without such hindrance. 

9.5.18 Benefit(s) from Government Report Maps 
This question looked specifically at the maps created to represent environmental atmosphere related 

content from the Consultation Report (131 pages) and the SEQ Regional Plan (149 pages). These 

government reports were products of the draft SEQ RP Consultation. A synthesis of the 

environmental atmosphere content is represented in a single map for each report. An individual 

would have to manually process a large volume of information (280 pages) to arrive at the findings 

of these maps.  

 

Experts 4 and 5 concluded that representing content from the government reports in this manner 

was beneficial. Expert 5 offered a qualifying statement proposing that,  

“Argument maps should be linked to the original natural language arguments and 

geospatial-planning issues should be linked to geospatial maps”.  

 

Essentially, the consultation maps are a series of hyperlinked maps representing the original natural 

language discourse. The d-SEQ-RP e-Consultation maps contain verbatim consultation and 

submission discourse hence they contain the original natural language arguments. Document linking 

is a feature in Compendium therefore linking to geospatial maps and documentation is possible.  

 

Contemporary decision support tools for the visualization of geospatial planning offer 3-

dimensional interactive digital representations that enable stakeholders to view proposed changes 

and deliberate in areas such as land use, road design etc. In the d-SEQ-RP Consultation two-

dimensional regional area maps were available to the SEQ public both online and in the hardcopy 
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government reports. Map changes and land rezoning was a specific section of the d-SEQ-RP 

Consultation but is outside the focus scope of this project.  

 

Benefit was perceived from the mapping of content in this manner by all MBA students. MBA 

Student 1 claimed that the overview provided by maps was the most beneficial feature. However, 

MBA Student 3 found the design of the Regional Plan map to be incomplete. This map was 

designed using the star cluster structure and it had two distinct focuses. It focused on both a 

representation of environmental atmosphere content from the Regional Plan and environmental 

atmosphere related policy decisions (i.e. discourse & decisions). The findings of this project 

suggested that a better understanding of the notation used, the use of a more hierarchical structure 

(top-down or left-right) and distinct clustering would aid to reduce ambiguity. 

 

The benefits that MIS students perceived from the use of CSAV in the mapping of content from the 

d-SEQ-RP Reports were improved comprehension of opinions (MIS Student 1) and drawing a 

reader’s attention to highlighted themes (MIS Student 6). 

 

The benefits undergraduates perceived from the use of CSAV in the mapping of content from the d-

SEQ-RP Reports were: 

�x “Map 12 is very effective less daunting clear and simple” (Undergraduate 1). 

�x “Yes is very clear and is easy understood” (Undergraduate 5). 

�x “Simplify a complex process easy to read” (Undergraduate 6). 

�x “Yes it’s easy to understand” (Undergraduate 13). 

�x “Condensing larger amounts of information into manageable pieces” (Undergraduate 14). 

�x “I like maps 11 and 12 ok there’s more to read but less lines makes it easy” 

(Undergraduate 15). 

�x “Yes provides different perspective” (Undergraduate 19). 

 

Nineteen (19) percent of undergraduate respondents were unable to answer this question. 

Undergraduate 18 was the only respondent who did not perceive any benefit from this type of 

representation. 

9.5.19 Who Would Benefit & Why? 
Experts 4 and 5 concluded that the government reports’ maps in this manner would benefit both the 

public and government analysts. MBA students 2 and 3 thought that both the public and 

government analysts would benefit from CSAV. MBA Student 3 reasoned that analysts are able to 

make decisions based on a complete analysis and overview of content and “The public as they have 
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the argumentation which can assist to understand the topic”. MBA Student 1 argued that the public 

would benefit most “As it summarises the information so that they can easily identify and 

understand what the reports contain”.  

 

All MIS students thought that both the analysts, the public would potentially benefit from the use of 

CSAV. Logic for suggesting that analysts and decision makers would benefit from CSAV was that 

is aids in making distinctions from within the content (MIS Student 4) and enhances the ability to 

present a clear picture (MIS Student 5). The public was perceived to benefit because CSAV 

enhances the ability to present a clear picture of content (MIS Student 5), it aids the public to 

understand issues (MIS Student 4) and can present the outcome of consultations (MIS Student 6). 

 

Eleven (11) percent of undergraduate respondents said the analysts would benefit most from the 

mapping and/or representation of content from the SEQ Regional Plan Reports. Twenty two (22) 

percent said the public would benefit most. For example, “The public, the information is clearer” 

(Undergraduate 15). Sixty seven (67) percent thought that both the analysts and the public would 

benefit. Some rationale for this was: 

�x “Both because it is efficient and easy to understand” (Undergraduate 11). 

�x “All people involved would benefit as all people would get some information in short format” 

(Undergraduate 14). 

 

CSAV inspired intelligence amplification was perceived from the representation of synthesised and 

focused detail, decision support, information chunking and assimilation support and the ability to 

effectively represent heterogeneous discourse (i.e. multi-perspective).  

 

Respondents supported the theory that notation legibility and fluency contributes to map 

assimilation ease. Both consultation analysts and participants (i.e. the public) were thought to 

benefit from consultation mapping. 
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Ontology & Notation 

9.6 IBIS Inspired Ontology & Notation Adequacy in e-Consultation 

 

9.6.1 Adequacy of IBIS Inspired Modelling and Notation 
Figure 9.8 gives an overview of Compendium notation: node icons and link types as a reference for 

the following discussion. 
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Respondents generally perceived Compendium notation to be adequate for mapping regional 

planning and associated decision-making. Analyst 2 stated that the method and notation “Could be 

useful in identifying all the steps required to resolve an issue”. Analyst 1 concluded that the 

notation was for the most part adequate but subtle, “Some issues and arguments are not ‘clear cut’ 

so are difficult to group by Pro, Con etc”. Thus, issues in this domain are at times ambiguous and 

thus labelling is difficult and/or subjective. This is true of any knowledge domain, and as with any 

language, fluency in its use is an acquired skill. What is more, the IBIS ontology is flexible enough 

to allow for individual interpretation and node notation selection can be easily changed when 

required. 

 

Analyst 3 stated that the notation was “Too cold and actually likely to be misused as legitimising an 

illegitimate process (i.e. garbage in garbage out)”. Analyst 3 further stated that a better grounding 

in CSAV would be needed before he could/would suggest notation options. It is true that any tool 

can be misused. In fact, a map-maker is capable of either raising the level of participatory decision-

making transparency or selectively represent a biased view. Yet either of these states could also be 

accomplished under normal consultation analysis processes. However, a feature of argument 

visualisation stated by Conklin (2006, p. 188) is, “If the logic is weak or biased, it will be more 

obvious in a map”. Equally, “If the logic is clear and compelling, that too will stand out in the 

map”. 

 

Rittel’s IBIS method is based on the premise that design in wicked problems is fundamentally an 

argumentative process among co-operatives where respective expertise and views are to be 

considered in order to proceed toward the resolution of design issues (Conklin, 1996). In this 

project environment, the co-operatives include stakeholders such as planners, plan implementers, 

policy makers, non-government groups and the citizenry. IBIS ontology guides the identification, 

structuring and settling of issues raised by problem solving groups and provides for the inclusion of 

pertinent information (Kunz and Rittel, 1979). This type of argumentation constitutes the design 

process. In such discourse (questioning & arguing), participants form and express their views while 

developing a more structured picture of the problem and its solutions. Any question, problem or 

concern is an issue potentially requiring discussion, if not agreement (Conklin and Begeman, 1988). 

Issues are raised and disputed so that positions, assumptions and biases are communicated. The 

logic of issues in IBIS is that issues may also be dogged or substituted when appropriate. 

Arguments for (pros) and against (cons) the different positions are raised. Answers obtained can be 

further questioned by turning these into issues. Issues are either settled by convincing argument 

rationale and/or by a formal decision (Kunz and Rittel, 1979). Typically, an IBIS discussion starts 
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with the posting of an issue which have the form of a question (Kunz and Rittel, 1979). Hence, the 

focus or root of an IBIS argument tree is typically a question (i.e. root question or trigger phrase). 

 

Expert 3 perceived IBIS grammar and Reason!Able notation to be a overly demanding in terms of 

dictating structure for social argumentation. Furthermore, “The free flow of inspiration is good but 

not focused enough”. Expert 3 stated that software needs a feature to enable an individual to clearly 

define and represent personal constructs. For example, considering Robert Horn’s well known 

debate map on whether computers can think, individuals can hold different definitions for the terms 

‘think’ and ‘computer’ (Horn et al., 1998). Compendium provides notation for adding ‘notes’ and 

linking external ‘reference’ material which can be used to represent and/or elaborate definitions. 

 

Expert 6 commented that for a member of the public and first time reader, Compendium notation is 

too complex and more icons than is necessary. The rationale was that the maps would have a clearer 

format and the same probative value by removing the questions and notes nodes and using only the 

arguments, pros and cons nodes. Whereas, Expert 4 viewed the notation as adequate if applied 

effectively. Expert 5 considered the notation adequate but not optimal.  

 

MBA students perceived Compendium notation to be adequate for mapping and related decision-

making and generally unambiguous. MBA Student 1 said, “The icons are obvious as to their 

meaning”. MBA Student 3 found the notation “Clear and easy to remember”. MBA Student 2 

found the notation subtle and had not had any previous exposure. 

 

All respondent from the MIS group considered the IBIS related Compendium notation to be 

adequate for mapping regional planning submissions’ content. Accordingly, no additional notation 

was recommended. 

 

A large majority of undergraduate respondents thought that the IBIS related notation in 

Compendium was adequate for mapping regional planning consultations and associated decision-

making processes. For example, Undergraduate 1 said, “Works for me”, which means that the 

notation was acceptable as it is. “Yes it helps show the reading behind decisions that people with 

limited time can understand” (Undergraduate 13). Thirteen percent answered that the notation is not 

adequate but gave no explanation as to why. Six percent did not know. Furthermore, none of the 

undergraduate responses suggested actual notation changes. 

 

Undergraduate suggestions concerning additional notation related to explanations, description and 

guidance on the meaning of notation. 
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�x “Better explanations” (Undergraduate 4). 

�x “More explanations, description and examples” (Undergraduate 5). 

�x Undergraduate 12 proposed “less complicated definitions and pictures rather than words”  

 

From these responses, their observations can be applied to the map design to optimise CSAV 

activities. Explanations, descriptions and definitions align with the multimedia learning principle 

pre-training. Mayer (2005, p. 180) proposes that “People learn better from a multimedia lesson 

when they know the names and characteristics of the main concepts”. Likewise, pictures with words 

is an enhanced medium for learning than pictures or words alone (Mayer, 2005).  

 

Overall, the majority of respondents found the notation adequate for the purpose of mapping 

consultation discourse and related decision-making in regional planning. However, it was perceived 

to be demanding for novices. The notation choices in Compendium was claimed to be subtle and at 

times difficult to apply consistently. The cognitive load on someone unfamiliar with the notation is 

therefore evident. Fluency in its use, as with any language, is a developed skill. Wicked problems 

provide complex environments where such rich, but concise language is required to explicate and 

represent discourse and logic. Again, the need for notation literacy, fluency and required training 

are evident. 

 

Accordingly, from this project, it is inferred that definitions appropriate to expertise levels are 

important and the provision of legend keys would be useful, particularly for inexperienced users. 

The establishment of a shared understanding of mapping notation and symbolism meaning within 

the group of users prior to a mapping activity is a logical requirement. 

9.6.2 Adequacy of IBIS Inspired Ontology & Notation (Stage 2) 
In relation to adequacy of Compendium modelling and IBIS notation for the analysis and mapping 

of regional planning consultations, Expert 8 said, “As a way of summarising deliberations as Issues, 

Responses, Decisions, Pros and Cons IBIS obviously works well. But I am sure that it can benefit 

from extensions to show other important factors, and navigational support to make them more 

accessible as “Walk up and use web sites requiring no training” (Expert 8). 

 

This response supports the potential benefits from further icon/notation extensions in IBIS and 

Compendium. From this response, it is inferred that map design implications that might enhance 

usability without the need for training are map orientation to establish a shared understanding of 

notation, ontology and mapping approach, embedded legend keys and navigational supported maps. 
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9.7 Proposed Developments 

9.7.1. IBIS Inspired Modelling and Notation 
In an interview with Analyst 2, it was suggested that the word issue be added to the argument 

notation. A question node in Compendium is used to represent both a question and/or issue. What is 

more, issues have the form of questions in IBIS (Kunz and Rittel, 1979).  

 

In an interview with a member of the Office of Urban Management Executive, Interviewee 11 

proposed the addition of ‘recommendation’ instead of decision because the planners’ analysis 

results in recommendations, which are then sent to the representing minister and cabinet who have 

responsibility for final policy decisions. In reference to the connector-relationship types, 

Interviewee 11 suggested that ‘conflicts with’ be included as this is a commonly considered factor 

in the analysis process. 

 

Expert 1 explained that Compendium has expanded on the classic IBIS notation adding reference 

and map nodes. Furthermore, that the classic structure associated with IBIS (i.e. topic-issue-

question-argument) is not sufficient for dealing with scenarios such as the draft SEQ Regional Plan.  

“ IBIS did not really encompass the greatly expanded use of Reference and Map nodes that 

Compendium provides. Classic issue-position-argument IBIS structures are adequate but not 

really sufficient”. “Compendium provides a vastly increased representational palette over 

classic IBIS. Reference and Map nodes can have any image as their icon, as well as 

graphical map backgrounds. These expand the representational possibilities far beyond 

classic IBIS. Also, Compendium adds explicit support for metadata such as tags and 

transclusions that are also out of the scope of traditional IBIS (Expert 1)”. 

 

Expanding on Expert 1’s response, Horst Rittel coined the term ‘wicked problem’ and invented the 

Issue Based Information System (IBIS) to aid in dealing with wicked problems inherent in the 

coordination and planning of political decision processes. IBIS is the conceptual parent from which 

QuestMap and then Compendium was developed. Comparing the IBIS grammar to Compendium 

notion, IBIS consisted of elements such as:  

 

1. Topics, to which the comparative Compendium icons (CI) are the [argument [ ] and/or 

question [ ] node]. The argument node in Compendium also represents a question of fact 

or assertion. 

2. Issues [CI: question node];  
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3. Questions of fact [CI: argument &/or question node];  

4. Positions [CI: argument &/or answer [ ] node]. In Compendium, the answer node also 

represents a position or idea. 

5. Arguments [CI: argument node,] and  

6. Model problems. In IBIS grammar, model problems corresponds to scientific or 

managerial models meant to deal with whole classes of problems (Kunz and Rittel, 1979).  

 

Post-IBIS practitioners and software developers from the Compendium design and development 

team determined that the classical IBIS was insufficient in practice (Bachler et al., 2007); hence, the 

notation in Compendium has been developed to enhance software utility. The additional notation 

grammar and icons in Compendium that were not in the IBIS grammar are, reference [ ], map [

], list [ ], note [ ], decision [ ], answer [ ], pro [ ] and con [ ]. Table 8.1 compares the 

classical IBIS grammar with Compendium notation and comparative terminology used from the d-

SEQ-RP Consultation. Notation in green bolded text is common between IBIS and Compendium 

and the notation in underlined red bolded text is not. The third and fourth columns contain words 

from the d-SEQ-RP Consultation that relate to the notation objectives of IBIS and Compendium. 

 

To investigate the common vernacular used in the d-SEQ-RP Consultation, software called 

TextSTAT was utilised to perform word frequency analysis of text. The purpose of this analysis 

was to determine support for either word/notation use or substitutes in this environment. The bolded 

words in the third and fourth columns were found to have the most frequent use among the 

alternatives listed. The four major texts from the d-SEQ-RP Consultation were processed. These 

were the draft SEQ Regional Plan, the d-SEQ-RP Consultation Report, the SEQ Regional Plan and 

the d-SEQ-RP e-Consultation online discourse (i.e. public submissions with moderators’ 

comments). The government plans primarily represent the government’s vernacular and the e-

Consultation discourse represents the public’s vernacular. 
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Table 9.1` - Notation Comparison 
Classic IBIS Compendium SEQ State Government Public Possible Additions 

Topics Map, Argument &/or 
Question 

Map (83), Question (55), 
Topic (18), Argument (6), 
Theme (6)  

Map (31), Topic (7), Theme (6), 
Argument (5) 

Theme 

Issues Question &/or Argument Issue (237), Problem (218), 
Question (55), Argument (6) 

Problem (214), Issue (178), 
Question (41), Argument (5) 

Issue (Yet, is inferred in 
Compendium) 

Questions of 
fact 

Question &/or Reference Question (55), Material (13), 
Reference (7), Fact (2) 

Question (41), Fact (41), Material 
(9), Reference (5) 

 

Position Argument and/or Answer Idea (180), Answer (42) 
Position (14), Argument (6) 

Idea (158), Answer (41), Position 
(9), Argument (5) 

 

Arguments Argument  Argument (6), Claim (1), 
Premise (2) 

Claim (8), Argument (5), Premise 
(3) 

 

Model 
problems 

Compendium templates 
could substitute 

Model (38), Strategy (16) Model (37), Strategy (11) Model Template 

 List  List  (23) List  (13)  
 Note Note (10) Note (9)  
 Decision Decision (99), Solution (57), 

Recommendation (6), 
Resolution (3) 

Decision (40), Solution (32), 
Recommendation (2), Resolution 
(3) 

Recommendation 

 Pro Agree (148), Support (62), 
Positive (26), Advantage 
(16), Approve (10), Approve 
(4), Plus (3), Pro (0) 

Agree (786), Support (190), 
Positive (23), Advantage (16), Plus 
(16), Approve (10), Pro (0) 

Agree 

 Con Disagree (131), Against (22), 
Negative (20), Disadvantage 
(15), Objection (9), Con (3),  

Disagree (131), Against (21), 
Negative (17), Disadvantage (15), 
Objection (10), Con (4), 

Disagree 

Compendium Link line inferences& line colours (also named IBIS Link Group in Compendium) 

C
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 c
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w
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IB

IS
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C
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pe
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Responds to Responds (10) Responds (6)  
Supports Supports (6) Supports (7),  
Objects to Against (22), Objects (11), 

Opposes (6) 
Against (21), Objects (16), 
Opposes (0) 

Negligible difference 

Challenges Challenges (11) Challenges (9)  
Specializes Specializes (2) Specializes (0)  
Expands on Expands (48) Expands (14)  
Related to Related to (26) Related to (11)  
About About (284) About (281)  
Resolves Resolves (12) Resolves (8)  
 Conflicts (11) with Conflicts (4) with Conflicts with 

 
 
The word map was frequently used within the consultation discourse because geographic maps 

were relevant to the consultation and accessible to participants. The map icon in Compendium 

provides for adding a map or maps with a blank map canvas to an existing Compendium map. A 

correlation between theme and map has been proposed because as the map icon will produce an 

additional map, this allows for increased granulation on a particular theme or issue to be 

incorporated. This also creates multiple levels of abstraction with drill down functionality. In the 

consultation maps, map nodes with representative and distinguishing graphics were used to identify 

themes and provide access to finer theme related argumentation. Consultation map themes denoted 

pervading or unifying idea(s) or subject matter within the consultation discourse.  

 

Issue was a frequently used word in discourse and is an important factor in the IBIS/Compendium 

ontology. Hence, familiarity with the ontology and the use of Compendium question and argument 

nodes might supplant the need for a specific issue icon. However, an icon for issue could be 
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included if desired. A Compendium template is a Compendium xml export file, which holds a set of 

maps/nodes, which can be reused. Compendium provides for creating individualised templates.  

 

An icon for recommendation is feasible in this scenario because the findings of consultation 

analysis results in Regional Plan policy proposals upon which officials with seniority must decide 

for or against ratification. A definition for recommendation is an idea or position [ ] proposed as a 

favourable [ ] option or course of action. In the d-SEQ-RP consultation scenario, a 

recommendation then requires the attention and final decision of senior officials for it to become 

policy. A proposed icon for recommendation is a combination of the two symbols shown [ ] in a 

distinguishing colour (claret example here). 

 

The difference between agree and pro (in favour of something), disagree and con(tra) (against 

something) is negligible. It is proposed that there is enough familiarity with pro/con meaning and 

therefore these need not be substituted.  

 

Conflicts with was identified as a commonly considered factor in government planner/analyst’s 

planning policy development thus relevant to consultation mapping for analysts. A ‘conflicts with’ 

link can be added to the Compendium notation as a prescribed, distinct link line colour. This might 

be applied to highlight 1) conflicts in issues raised, denoting the need for further consideration or 

dismissal, 2) relationships between policy propositions, 3) potential consequences of proposed 

actions.  
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CSAV Software Features 

9.8 Additional CSAV Software Features for Wicked Problems 

Consultations 

 

9.8.1 Collaborative CSAV in Submission Analysis 
The use of a collaborative CSAV environment was perceived to have potential to add value to 

public submission analysis by all analysts. Analyst 2 concluded that, “The main benefit would be 

obtained from coordinating and integrating issues and in identifying the major linkages across 
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issues being raised”. Furthermore, collaborative “Tools could also assist when presenting issues to 

stakeholder reference groups and providing feedback to enquires”. Qualifying arguments were that: 

�x “The analysis criteria would have to be consistent as there are submissions that may be 

interpreted differently”. “Some submissions can be sent to more than one government area” 

(Analyst 1). 

�x Accordingly, CSAV would have to be networked to enable access from dispersed locations. 

�x “Computerised output from a subjective process will need data quality controls if the 

outcomes are to be of greater value than the existing process” (Analyst 3). 

 

On whether a collaborative CSAV environment for government analysts would add value to 

submissions’ analysis, experts generally concluded that added-value was probable. Expert 1 stated 

that collaboration would add value, as it “Could allow broader participation” but value was not 

perceived to be inherent in collaboration. The expert recognised that a collaborative environment 

was inherently more complex than a non-collaborative environment”. This respondent reasoned that 

a collaborative environment “Can degenerate into incoherence quickly”. Accordingly,  

“Strategies for guiding and shaping the representation in the name of coherence and 

manageability (without curtailing or unduly influencing the opinions expressed) need to be 

in place and carefully (and expertly) followed if the environment is to realize its goals” 

(Expert 1).  

 

Expert 3 claimed that he had experienced “Collaborative (synchronous) electronic meetings” that 

“Worked well to develop the for/against of an argument”. Expert 3 concluded that the use of “A 

graphic tool to support multiple conversations would be good”. Rationale was that both 

collaborative and non-collaborative processes are needed as “A ‘feeding frenzy’ of ideas occurs in 

electronic meetings which allow multiple open simultaneous written conversations” and “Humans 

in packs do different things to sole individuals”. It might be extrapolated from this that collaborative 

analysis is likely to broaden the range of ideas and insights which would have the potential to 

deepen analysis.  

 

Expert 4 stated that collaboration enables, “The capture of multiple points of view” and 

remembrance of “All factors people cared about” (Expert 4). Expert 5 claimed, “I used to think 

collaborative mapping would add value, but now think this is less important”. Furthermore, in 

practice, “The maps will typically be developed and maintained by individual analysts” (Expert 5). 

Finally, Expert 7 believed that collaborative mapping was beneficial “Insofar as this is just a 
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special case of the more general problem of poor articulation and communication of arguments. 

Obviously, more minds are better than one”.  

 

MBA students 2 and 3 thought that a collaborative CSAV software environment for government 

analysts would enhance the analysis of submissions. MBA Student 3 concluded that different 

analysts’ points of view would improve the analysis and maps quality.  

 

The majority of MIS students thought that a collaborative CSAV environment for government 

analysts would add value to their analysis. MIS Student 4 was the only student who did not think 

that a collaborative environment would be beneficial. MIS Student 6 was “Unsure”. 

 

MIS students 1 and 3 argued that a collaborative environment would provide multiple perspectives 

(i.e. open discussion and analysis) but would increase complexity and thus requires more work. 

Further reasoning for how a collaborative CSAV environment would enhance public submission 

analysis was: 

�x A collaborative “Open discussion” was believed to enhance consultation analysis (MIS 

Student 1). 

�x “Mapping of all collaborative ideas would help both sides” (MIS Student 3). 

�x “It allows for greater group input sharing of ideas without encountering groupthink” (MIS 

Student 7). 

 

The majority (65%) of undergraduates believed that a collaborative, CSAV mapping environment 

for government analysts would add value to public submissions’ analysis. Seventeen percent (17%) 

thought that collaboration would not add value. Undergraduate 15 questioned, “Wouldn’t there be 

confusion, to many lines”. Eighteen percent did not know. 

9.8.2 Collaboration Benefits 
The ways undergraduate respondents thought that a collaborative CSA environment would be more 

beneficial than a non-collaborative CSA environment were: 

�x “View combined effects on one map” (Undergraduate 2). 

�x “Assists others in comprehension of subject matter” (Undergraduate 4). 

�x “CSAV assist in knowledge to be transferred” (Undergraduate 5). 

�x “Helps to visualise the whole problem as well as clearly define relationships” 

(Undergraduate 6). 

�x “Yes it allows for more than one view” (Undergraduate 17). 

�x “Everyone could add opinions” (Undergraduate 19). 
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Respondent perception was that collaborative tools enable the presentation of issues from and to 

stakeholder(s) reference groups and enable the provision of feedback to enquires. Respondents 

reasoned that collaborative tools and methodologies enable: 

�x Group idea sharing and communication (participation & knowledge transfer) 

�x Broadened the potential range of ideas and insights representing multiple perspectives and 

thus diverse interests 

�x Provides for the identification and representation of stakeholder issues 

�x Enable integration and coordination of issues along with the identification of major linkages 

across issues being raised 

�x Enable the ability for deliberation on linkages across issues 

�x Enable synthesised and detailed view of disparate data 

�x Enables the development of a shared understanding and buy in 

�x Offers memory and cognitive support via power of multiple minds 

 

From these responses, it is inferred that increased complexity from collaboration can result in 

communication degeneration if not managed effectively, thus strategies for guiding and shaping 

analysis representation (consistent criteria) plus, data quality controls would be required.  

 

Organisational learning occurs through social-relational interactivity and cognition (Bogenrieder, 

2002). Social networks within an organisation, support social-relationships while cognitive activity 

is fostered by socio-cognitive conflict (Doise and Mugny, 1984). Socio-cognitive conflict nurtures 

learning when two fundament conditions are met: 1) a relationship between participants exists, and 

2) cognitive diversity. The sharing of diverse ideas acts to trigger learning and collaboration 

produces better problem solving (Tomsic and Suthers, 2005).  

 

Similarly, Weick (1995) proposes that sensemaking (i.e. how a person, group, and/or organization 

make sense of stimuli) (Woodside and Wilson, 2003) is triggered by cognitive dissonance or 

redressing surprise.  

“Sensemaking is about such things as placement of items into frameworks, comprehending, 

redressing surprise, constructing meaning, interacting in pursuit of mutual understanding, 

and patterning.” (Weick, 1995, p. 6) 
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In addition, Dougherty, Borrelli, Munir & O'Sullivan in (du Toit, 2003, p. 28) define sense 

making as, "... The process through which various information, insight, and ideas coalesce 

into something useful, or 'stick' together in a meaningful way". 

 

Tomsic and Suthers (2005) further explain that where high goal certainty (i.e. preferences or goals 

the decision-maker aims to satisfy) and high technical uncertainty (i.e. uncertainty in parameters, 

input data and initial states resulting from inexactness and conflicting evidence) as was the case in 

the d-SEQ-RP consultation, knowledge is the common denominator of the network. Suthers (2005) 

states that knowledge construction can take place via CSAV (also external visual & symbolic 

forms) as a form of distributed cognition. Examples of such intersubjective cognitive processes 

include merging, revising and connecting the representation of ideas. Therefore, knowledge 

construction is not limited to language. Furthermore, both Habermas (1984) and Weick (1995) 

places argumentation as a central tenet of communicative action and organisational sensemaking. 

The outcome of which is intersubjective understanding when claims are validated with good 

reasons (Wright and Manning, 2004). This supports the pattern of findings from  respondent data 

that a collaborative CSAV environment has the potential to benefit submission analysis beyond a 

non-collaborative environment. 

9.8.3 Synchronous Collaborative CSAV Environment 
Analyst 2 perceived a synchronous (i.e. real-time) collaborative environment to be more beneficial 

than an asynchronous environment alone because this would enable the replication of current work 

practices. Rationale for this was, during the submissions analysis, the “OUM collated all issues first 

then all the collated submissions’ issues were assessed at the same time under strategic issues to 

identify key issues requiring further work for the final SEQ Regional Plan”. 

 

Expert opinions were varied as to whether a synchronous would be more beneficial that an 

asynchronous collaborative CSAV environment. Expert 1 said, “I don’t think one is more inherently 

beneficial than the other. It depends on how they are set up and managed, and the quality of the 

participation”. Expert 2 did not think that synchronous would be more beneficial. Expert 3 

preferred synchronous stating, “I like synchronous best”. Expert 4 said, “Synchronous is great 

when you can afford it”. Expert 7 answered “Yes” meaning that it would be better “But the 

interface/usability would have to be really good”. 

 

MBA Student 3 argued that asynchronous was better than synchronous as “It allows map-maker(s) 

to improve maps day after day and people see the differences”. This also enables retrospective 

editing and thus error reduction (MBA Student 3). Respondents from this group were evenly split 
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on whether a synchronous collaborative CSAV environment would be more beneficial than an 

asynchronous environment. It was thought that an asynchronous, collaborative CSAV environment 

would be better than a synchronous environment because:  

�x Synchronous (real-time) collaboration could be subject to reactive responses to submissions 

(“Response to responses”) (MIS Student 1).  

�x Synchronous collaboration could result in issues being left unresolved (MIS Student 3). 

�x Synchronous collaboration editing of multiple and disparate submissions over a tight 

timeframe could be difficult to manage (MIS Student 6). 

 

Fifty percent of undergraduate respondents thought that a synchronous collaborative CSAV 

environment would be more beneficial than an asynchronous collaborative environment. There was 

limited rationale offered for why they took their position and many were not well reasoned (see 

below).  

�x “Less confusion, ease in decision making” (Undergraduate 4). 

�x “Synchronous but in a paper format to backup computer presentation so can be looked at + 

received at own speed” (Undergraduate 6). 

�x “Synchronous, more productive” (Undergraduate 20). 

�x Fifty (50) percent did not answer this question. 

 

Overall response was polarised to the question of whether a synchronous or asynchronous CSAV 

environment was best for collaborative analysis and mapping. Yet the rationale for asynchronous 

use was best articulated.  

 

From these responses, it was concluded that synchronous environment was perceived to replicate 

the current planner/analysts’ work environment in which consultation issues were elicited, 

evaluated and key issues selected. Benefits were not regarded to be in the technology itself but in 

the efficacy of its set up, process management and quality or work participation. It was proposed 

that a synchronous environment may reduce confusion and assist decision-making if users have the 

ability to communicate with each other (i.e. clarify misconceptions, individual positions and ideas). 

 

From these responses, it was inferred that current synchronous mapping technology were 

considered to be underdeveloped and not user friendly. It was argued that synchronous 

environments could suffer from degradation because it enables reactive participant responses 

whereas asynchronous allows for more considered response and retrospective editing. Accordingly, 
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a synchronous environment is likely to require facilitation. Time constraint was another issue raised 

against synchronous mapping which can result in issues being left unresolved.  

 

Similarly, Kanselaar, Erkens, Andriessen, Prangsma, Veerman and Jaspers in (Kirschner et al., 

2003) found that synchronous argument mapping psychologically pressured users to respond 

quickly and non-task related distractions (e.g. technical issues) caused users to lose focus. 

Accordingly, the time flexibility in asynchronous communications afforded more time for re-

reading and reflection, resulting in more focused participation. 

9.8.4 Current CSAV Software Limitations 
This question needed a response from persons with a working knowledge of CSAV software. 

Accordingly, the experts alone were asked this question. Compendium has “Made great progress in 

the last five years”, but still has “A wish list hundreds of items long (many of which require 

considerable thought and have major design and philosophical implications)” (Expert 1). Current 

CSAV software limitations stated: 

�x Poor graphical user (Expert 7). 

�x Limited use of keyboard as an input device (Expert 7). 

�x Inadequate reflection of the nature of disparate domains (Expert 7). 

�x Incompatibility with other applications (e.g. Microsoft Office) (Expert 1). 

�x Limited research and analysis features (Expert 1). 

 

Inadequate reflection of disparate domains or adaptability to disparate user needs typifies the 

strategy proposed in the Project Compendium termed ‘representational morphing’ (Buckingham 

Shum and Selvin, 1999). This work aimed to develop functionality into the software that would 

enable disparate communities of practice involved in a design effort the ability to “Transform a 

representation, or elements of a representation, at any moment, with little or no delay, in order to 

respond to their sense-making requirements” (p. 10). Collective sensemaking is a sought function 

of the outworking of consultations around design problems (also wicked problems) such as the d-

SEQ-RP consultation. Buckingham Shum and Selvin (1999, p. 10) state,  

“The act of representation always occurs in a contested, shifting, terrain of multiple sense-

making efforts. Consequently, tools are needed to help each community see and appreciate each 

other’s goals, obstacles, and strategies; to learn from each other, as opposed to a simplistic 

model that all that is required is to retrieve, represent and integrate domain knowledge”. 

 

The templates feature in Compendium is one where users can add their own set of reusable nodes 

and links. This also enables the transformation of one community’s scheme and mode of working 
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into another’s. In addition, the representational malleability of Compendium schema and mapping 

approach is another. 

9.8.5 Graphical Expressiveness 
In general, respondents were satisfied with the status of features for personal expression but 

welcomed future developments. The 2007 released version of Compendium (v.1.5.2) has enhanced 

features for formatting nodes (node format toolbar) such as text fonts, bolding, italics and the ability 

to change certain node icon images. The 2006 update of Reason!able, renamed Rationale also has 

incorporated many new and improved graphical features also.  

9.8.6 Desired CSAV Software Features 
The respondent base for this question was broadened from the previous to include all of the project 

respondent groups. The desired and suggested software features elicited from the analysis have been 

categorised and listed by feature grouping rather than by research respondent groups. 

 

IBIS Ontology & Compendium Software: “A software package that enables the entering of 

issues raised in submissions and providing assistance in collating the strategic issues” (Analyst 2). 

 

The Issue Based Information System, upon which Compendium is derived, was specifically 

designed to enable issues to be entered and provide assistance in their collation and evaluation. 

Analyst 2’s observation, thus, is supportive of the use of the IBIS ontology and Compendium 

software in the d-SEQ-RP case of participatory democracy. 

 

Map Views: Alternate view types, e.g. collapsible outline (Expert 1) 

 

Map Orientation: Explanations and examples on notation use (Expert 2) 

 

Formatting:  

�x Formatting capabilities at node and view levels (Expert 1) 

�x Toolbar formatting enhancements to enable greater choice (e.g. symbols, node choice, 

notation choices) 

 

Links 

�x Dotted line links for cross-links (Expert 8) 

�x Ability to turn cross-links off/on (Expert 8) 

�x Adjustable link line label placement 
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�x Options for link route/placement adjustment (e.g. direct around nodes) 

�x More flexibility in the design of links (e.g. fish bone design would require the functionality 

to link with other links). 

�x Curvy link lines (Expert 1) 

�x Link line thickness representing node quantity or weight of responses (Expert 3 & MIS 

Student 1) 

 

Nodes 

�x Increased node shape options (e.g. flow chart shapes) 

�x Node shape formatting capabilities  

�x Map formatting enhancements to enable greater personal expression (e.g. symbols, node 

choice, notation choices) 

�x Ability to apply a specified size to multiple selected nodes with graphics (done). 

�x Additional map nodes alignment functionality (e.g. star cluster) 

�x “A number within the node according to its frequency” (Analyst 1). 

 

Frequency of node content duplication is not a feature of Compendium. Displaying frequency of 

node duplication across maps within a Compendium project (i.e. map series) is a function of 

Compendium’s transclusion indicator feature but only one instance of the same node ID can appear 

within a map. The indicator only shows the number of times a node ID (duplicated node) is repeated 

across linked maps not within maps. As suggested by Analyst 1, a feature displaying frequency, 

such as numbering and/or link line thickness could be a useful feature in a democratic setting.  

 

Text: Map text spell check 

 

Colour 

�x When colours for lines, text, and/or backgrounds are selected, they should remain selected 

until changed, so that a user does not have to open the palette to select again the last used 

colour. 

�x “Distinguish brighter colours (like reds and greens) should be used on the more important 

links”  (Analyst 1). 

 

Node highlighting or background colour was not a feature of Compendium when this project 

started, but has since been added. Distinguishing background colours of red and green were 

manually added to the stage 1 draft SEQ RP maps design using another software tool and then 
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tested with research respondents. The use of background colour for highlighting is an incorporated 

feature of the consultation map design from this project. Colour coding node text to represent and 

chunk themes of content is also an incorporated feature of the consultation map design from this 

project. 

 

Map Layout & Alignment 

�x Background grid to guide placement and alignment of nodes 

�x Additional map nodes alignment functionality (e.g. star cluster) 

�x Alternate view types e.g. collapsible outline. 

�x Indented text option  

�x Export indented prose to html and other applications (e.g. MS Word) 

 

An indented form shows a hierarchy of parent and child nodes (parent content, indented child 

content, indented grandchild content etc) similar to a report layout. This form compresses content to 

show more per page. Indented text format can be shown in the outline view in Compendium. 

Compendium does also export to html, which produces a hypertext html page with map content to a 

specified parent/child node level in a compressed form. This can be copied and pasted into, for 

example, a Microsoft Word document. However, this does not produce a true indented prose 

format. The functionality to export indented prose to other applications would be very useful for 

creating reports and quick print outs of a deliberation. 

 

Simple and clear graphical user interface with features to enable the production of “Different types 

of maps depending on the preferences of the map-maker”. To date (January 2008), only top-down 

and left-right map design structures are provided for in the automated map structuring functionality 

of Compendium. The inclusion of more layout types (e.g. star cluster) would be useful. Yet there 

are no limitations on map structuring and design when constructed manually. This allowance of 

informal map design is a feature of Compendium to provide mapping flexibility. 

 

Interface Design 

�x A removable frame/window to load and display working text documents that are to be 

analysed, from which text can be selected and added into maps (as in Aruacaria software) 

�x Improved graphical user interface (icons, pictures & menus) (Expert 7) 

�x Integrated mouse and keyboard controls 

�x Improvements to make box drafting and line diagram easier (Expert 3). 
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Saving: When saving, by default the software should select the last saved folder. 

 

Search 

�x Search feature improvements (Expert 1) 

�x Save searches (Expert 1) 

 

A search feature to enable drilling down to obtain increased detail (MBA Student 1). Compendium 

does have basic, node-text search capabilities but it is quite basic (i.e. exact wording only). The 

software does enable user specified detail level and thus drill down capability. Compendium maps 

and projects (i.e. map series) can be constructed as big and complex as a user desires. Through 

effective project and map design, both content synthesisation and detail focus can be achieved.  

“Another practical issue for Compendium is finding nodes that are like the one you are typing. 

It's not uncommon to be capturing the point someone is making and have a strong sense that an 

identical or similar point has been captured elsewhere, often in a different map. Compendium's 

approach of matching the label text exactly and giving you the option to transclude the node is 

too narrow and brittle. I need something that is looking for nodes of similar content (minimal 

false positives, please!) and gives me the option to jump temporarily into that map or transclude 

that node into the current map. These ‘semantic wormholes’ can be immensely significant in an 

extended discussion or a complex model, but we rely too much now on the human's ability to 

recognize the match and find the related node (Expert 9). 

 

The concept of being able to recall previously created maps, argumentation and/or nodes via 

Google-style search functionality rather than exact text spelling matching would be beneficial. 

Particularly in large volume communications such as the d-SEQ-RP consultation and map 

knowledge bases. In addition, treemapping technology (algorithms), which compress large volumes 

of content (e.g. maps) that can be meaningfully categorised, sorted and displayed (a map library) in 

a condensed form and accessed via a single window would improve manual scanning (Shneiderman 

and Wattenberg, 2001). Combining these two technologies would aid in the recall of previously 

created maps, argumentation and nodes that match the needs of a situation. 

 

Research 

�x Exploratory and research features (Expert 1) 

�x Ability to ID and recognise a submitter (e.g. in collaborative dialogue or when a single user 

adds dialogue/nodes post-meeting) (track the submissions of an author for transparency and 

to reduce duplication & redundancy) 
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�x Exploratory and research features.  

�x “Some recognition that all submissions are not equal, either the merit, the authority, or the 

motive” (Analyst 3). 

�x “Prioritisation of nodes and links based on established criteria and  

o The number of times the issue occurs (the same or similar submissions received)” 

(Analyst 1). 

o “A number within the node according to its frequency” (Analyst 1). 

o “E.g. colour coded nodes or line thickening, for nodes or links where an issue 

frequently occurs or issues are determined as integral to the project”. 

�x Link line thickness representing node quantity or weight of responses (Expert 3 & MIS 

Student 1) [Duplicated from above] 

�x Statistical features (MIS Student 5). 

 

Analyst 3 recommended a measurement to represent the interpreted weight (i.e. merit, authority or 

motive) of a submission. Likewise, and as proposed by Analyst 1, determining criteria for key 

project objectives, weighting criteria for submissions would need to be predetermined by relevant 

stakeholder parties. There are various inbuilt features and established criteria based on IBIS 

grammar within the Compendium software. Accordingly, participant literacy would be required. 

Analyst 2 acknowledged this commenting, “There are established criteria for links within the 

software but you have to be familiar with the symbolism”. 

 

Representational Morphing 

�x Improved adaptation of applications to reflect disparate domains (Expert 7) 

�x Adaptable icon toolbar palette 

 

Most of the undergraduate responses for what features in argument visualisation software would 

you like to see developed were focused on the map design rather than software features. One 

response that did have relevance to the question asked was “Better iconography” (Undergraduate 

3). This suggests that the notation was not easy to comprehend for all respondents, which would 

have been made easier with a formal explanation and more easily accessible legend key. A legend 

key was provided in the questionnaire but placing it directly on maps would ensure easy access.  

 

Import Audio: MBA Student 2 suggested the ability to incorporate audio data would be useful 

(MBA Student 2). Audio data can be incorporated into Compendium maps, as any file type can be 

hyperlinked within maps. In addition, Compendium has been recently extended to integrate 
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Memetic Meeting Manager (i.e. an online meeting tool for displaying Access Grid Audio/video 

streams). This provides a synchronisation between Memetic video and Compendium mapping for 

more efficient incorporation of video conferencing in Compendium maps. 

 

Export 

�x Ability to produce posters from maps (Expert 3) 

�x Web publishing feature enhancements (Expert 1) 

�x Export indented prose to html and other applications (e.g. MS Word) [Duplicated from 

above] 

 

Groupware: Improved groupware and database capabilities, especially easer synchronous and 

asynchronous sharing (Expert 1) 

 

Software Compatibility 

�x Compatibility with other applications (e.g. Microsoft Office) (Expert 1) 

�x Drag and drop enhancements within the parent application and from within the application 

of others (Expert 1) 

 

Controls: Integrated mouse and keyboard controls (Expert 7) 

 

Drag & Drop 

�x When text is dragged in from another application, currently the text is added as a note node 

by default. A user should be able to select the node type. 

o Once a node type is selected, it should remain selected until the user wants to 

change to another node type. 

o In addition, each time text is dragged in from another application, a dialogue box 

opens (i.e. Drop and Drag Selection). A user should be able to select do not display. 

 

Collaborative Mapping: Enable users to edit and develop map content collaboratively within a 

virtual shared display (e.g. a wiki environment). 

 

Programming 

�x Further ability to customize and extend, including scripting/macro capabilities (Expert 1) 

�x The ability to represent content in 3 dimensions (MIS Student 6). 
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9.9 Additional Comments 

9.9.1 Additional Comments & Observations 
Analyst 3 concluded that CSAV is a good idea but there are many problems. When considering the 

scale, response, interpretation, complexity and known deficiencies of consultation it would not be 

valid to ascribe a pseudo scientific aura around the input. Horst Rittel the author of the IBIS 

ontology and grammar, and 2nd generation systems approach for dealing with wicked problems said 

that there should be no scientific planning (Rittel, 1972a, p. 394). Accordingly, the focus of the 

IBIS ontology is not scientific but support for an argumentative process. Analyst 3 proposed that an 

option might be to have a controlled sample in which submissions are tested against a more 

controlled question and answer. The last element of this response ‘controlled question and answer’ 

alludes to a filtering or validation of submissions against consultation feedback and expertise. 

Visualisation can enhance the question answer process by making this explicit. It can also enhance 

transparency to make duplicate submissions (redundancy), argument logic holes and biases more 

identifiable (van Gelder, 2003). Yet, if SEQ Planner/Analysts were to engage in two-way 

communication with participants, the d-SEQ-RP Consultation would have become deliberative 

rather than consultative only which would require a different approach than was taken in the d-

SEQ-RP Consultation case. 

 

Expert 2 commented, “My training is in the use of diagrams to represent arguments for a 

conclusion, and the maps did not seem to be making that kind of representation”. The depth of 

argument logic presented in maps was commensurate with the data privacy restraints of d-SEQ-RP 

Consultation case. Yet, a deeper level of analysis using evidence-based CSAV could be performed 

in a forum mapping project to process all submitted arguments, which are deemed valid and 

fundamental to planning/consultation success and through to a policy conclusion. This is an 

optimum of argumentation and a desired component of true deliberative democracy. However, 

expert decision rationale contains a large portion of tacit cognition, some of which may also be 

privileged and unless this is explicated and recorded during the analysis much it is difficult to elicit 

afterwards. Accordingly, as this research was post consultation analysis, it would require the active 

participation of the consultation planner/analysts and the ultimate policy makers but personnel 

access and time constraints did not allow for this.  

 

Expert 2 stated, “I am not familiar with the notation and labels, and found them difficult to 

understand without any explanation of the meaning of the symbols”. Accordingly, it is inferred from 

this response that familiarity with IBIS ontology, Compendium notation and the specific objectives 

of mapping are important elements for reader comprehension and as outlined previously the 
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inclusion of a consultation map orientation would assist. An interesting project observation was that 

respondents that had the most difficulty with reading the SEQ consultation maps were not novices 

but were those who had previous experience with another mapping approach. From this project, it 

was concluded that prior familiarity with different mapping ontologies and approaches could 

increase cognitive load and thus hinder comprehension.  

 

MBA Student 3 claimed that organisations should invest time into the use of CSAV. MIS Student 1 

said that the use of CSAV was perceived to be an opportune and excellent mechanism for 

democratic engagement. Undergraduate 5 stated, “I have not seen this before and feel it is a very 

good way to display concepts”. Additional general comments were: 

�x “Larger icons and text font would be good” (Undergraduate 3). 

�x  “Note particular map or area affected of how other areas are connected i.e. transport map 

of key stakeholders and all contributors” (Undergraduate 6). 

 

Larger icons and text font is an individual preference and features available in Compendium. Latter 

map designs (stage 3) did use bolded text to improve map presentation. Including more information 

such as geographic maps, stakeholders and contributors is also possible with Compendium. 

Providing access to personal information is an ethical and privacy issue that would need to be 

approached with great care in a public arena. The draft SEQ RP Consultation Analysts did have 

access to all of the suggested personal information. Further information can be incorporated using 

Memetic to interface video conferencing within consultation maps.  

9.10 Conclusion 

This chapter presented the findings of this project via discussion expounding the research data in 

relation to each of the secondary research questions. The discussion of the secondary question data, 

in turn, answered the primary research question. ‘What contribution can computer supported 

argument visualisation make to representation and analysis in wicked problems?’ 

 

A large amount of verbatim discourse from the research questionnaires, interviews, and respondent 

communications was integrated into the discussion presentation and chapter content to serve as a 

visual chain of evidence that the project findings were grounded in the data. In addition, discussion 

and findings were extrapolated to extant literature and/or theory to support grounded theory 

development, and aid in building internal validity and generalisability. 
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In summary, this chapter provided discussion on the findings from the data analysis in relation to 

the respondents’ expertise, consultation analysts and their discourse interpretation process. The 

chapter discussed findings in relation to the benefits of CSAV in consultation communication and 

analysis, and insights that can be afforded by CSAV in this environment. It then presented 

discussion on the mapping schema preferences for public consultation, extrapolating from this a 

consultation mapping design model. The IBIS ontology and Compendium notation applied in this 

project was then discussed to elicit any proposed changes. Finally, additional software features 

applicable to wicked problem environment were then discussed. 

 

There were several high-level objectives for the application of CSAV in this project environment. 

These were: 1) to design visualisations that can expose participants to the broad range of disparate 

views held, 2) to provide an intelligible, synthesised visual representation of wicked problem 

complexity, 3) to highlight the thematic patterns of public concern in the consultation discourse and 

4) to provide a comprehensible link from participant themes to related policy decisions that would 

stand as a transparent record of the government’s response(s). Furthermore, 5) to provide a tool to 

assist with the potential information overload inherent in the case environment, and enhance critical 

analysis of consultation content. Computer supported argument visualisation can function to 

achieve this through scaffolding intelligence, by supporting short-term memory, content 

assimilation and providing an explicit argumentation visualisation and record. Finally, 6) to design 

a workable consultation mapping model applicable to CSAV in participatory democracy. 

Essentially, all of these objectives and more were achieved. 

 

The next and final chapter presents a synthesis of the project findings, theoretical implications from 

the research and recommendations for consultation programmes and specifications for software 

development. 
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10 PhD Research Conclusions and Implications 

10.1 Introduction 

Computer supported argument visualisation has been applied to the analysis and representation of 

the draft South East Queensland Regional Plan Consultation discourse, demonstrating how 

argument mapping can help deliver the transparency and accountability required in participatory 

democracy. The potential deluge of information from consultative democracy can result in 

information overload for both the public and government. Therefore, methods and tools with which 

to enhance discourse analysis and assimilation would be of great benefit to the ongoing 

development of participatory forums and strategic planning. At the time of this Project, there had 

been no in-depth research on how acceptable the use of CSAV is for providing visualisation of the 

substance (i.e. issues and arguments) that surface during e-participation for evidence-based policy-

making. Accordingly, the Project investigated this proposition and resulted in the development of a 

design-model for visualisation. 

 

Consultative democracy for regional planning falls into a category of problems known as ‘wicked 

problems’. Inherent in this environment is heterogeneous viewpoints, agendas and voices, built on 

disparate and often contradictory logic. Dealing with wicked problems requires that consultation 

and strategic planning participants be exposed to the range of views in the consultation in order to 

participate constructively and develop shared understanding and acceptance of the problem nature 

and emergent resolution. Prior research has led to the premise that in such environments, a means to 

facilitate discourse, visually represent discourse and argumentation in a digestible form and provide 

both a synthesis and detailed view of multifarious information is required. The volume and 

heterogeneous nature of stakeholders in this environment calls for a unique approach to argument 

mapping. The map design model developed from this Project has been titled a ‘Consultation Map’. 

This is a hybrid of mapping approaches, amalgamating elements from concept mapping, mind 

mapping, dialogue mapping, argument mapping, debate mapping, thematic mapping and tree-

mapping.  

 

As well as the wicked problem notion, its author Horst Rittel also designed an approach to aid in 

dealing with this problem type which he called ‘the 2nd generation systems approach’. This was 

prompted by deficiencies he recognised in classical rational decision making for addressing non-

linear problems. Both the notion of ‘wicked problems’ and ‘the 2nd generation systems approach’, 

are regularly cited in research literature around complex problems and well accepted in practice but 
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they were not formally defined and there is a dearth of research that has seriously engaged these 

notions to build or extend them theoretically. Hence, as these problems pervade society, there is a 

developing theoretical and practical need for effective methods and tools to aid in dealing with 

them.  

 

An argument ontology and notation that was designed specifically to aid in dealing with wicked 

problems, is the Issue Based Information System (IBIS) and IBIS grammar (notation). In addition, 

contemporary CSAV software used in this Project, Compendium is a derivative of IBIS. The 

development of this software has occurred through intuitive practitioner and traditional notions. 

This relatively ad hoc approach to development has served practice well but represented a 

disconnect from its foundational ontology and notation. This thesis provided knowledge to bridge 

this gap. 

10.2 Conclusions about PhD Research Questions 

This section presents a synthesis of the data analysis findings for each research question. Each 

paragraph is referenced to the specific segment of the thesis from which conclusions have been 

elicited. 

10.2.1 CSAV Enhance Communication & Analysis 
Secondary Research Question A. How can Computer Supported Argument Visualisation 

enhance the effectiveness and/or efficiency of communications and analysis? 

 

Argumentation Benefits: The volume and complexity of fragmented discourse experienced in the 

d-SEQ-RP Consultation caused analysts to rationalise that cognitive support (i.e. methods, tools, & 

technologies to amplify intelligence) should be sought for analysis. The technical functionality of 

CSAV enables varied levels of content abstraction and provides for communication and analysis 

recording, recall and reuse (Refer to section 9.3.1). 

 

Computer supported argument visualisation provided an overview of the discourse and CSAV 

hyperlinked mapping capacitates fine discourse granulation and detail drill down functionality. 

Policy-making typically has the characteristic of being “reflected in vast, sprawling debates 

requiring understanding both of the big picture and the details” (Horn, 2001, p. 4). Both 

consultation discourse synthesis and detail is important in this environment, which can be rendered 

with CSAV (Refer to section 9.3.3). 
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The use of effective reasoning is fundamental in democracy and CSAV provides a 

reasoning/argumentation support tool. The IBIS ontology and Compendium notation acts to 

standardise language for discourse representation and analysis and can function to create a shared 

understanding of both the argumentation language and for an applicable approach (Refer to section 

9.3.1). The IBIS ontology and notation promotes communication consistency and transparency 

(Refer to section 9.3.2).  

 

Analysis Quality & Power Issues: Politics is often referred to as an exercise of power (e.g. people 

power, party in power, power elites). A level of power struggle and control is natural in democracy 

and control influences are often deliberately obscured (Conklin, 2006). The degree to which such 

control is acceptable or becomes counterproductive would need to be determined by a stakeholder 

group. CSAV functions to enhance transparency by providing evidence of decision making 

rationale and bias influenced through the application of power (Refer to section 9.3.1). 

 

Colour Cognition: Colour schemes applied in consultation maps provided functionality to chunk 

information from a complex dataset and present an enhanced synthesis and detailed representation 

of discourse and argument rationale. Such purposeful use of colour to convey meaning in the 

presentation of prose enhances argument discourse assimilation due to the natural capabilities of the 

human mind to efficiently process colour (Refer to section 9.3.3.1). 

 

Representational Morphing: It was found that the argumentation model utilised in consultation 

mapping needs be flexible enough to accommodate complex social data (innovative thinking) but it 

also needs to be standardised enough to enable a common language and understanding. Map 

structure and the amount of detail to incorporate into maps are situation and user specific. The 

software used provides for personalised node notation creation to suit disparate user needs, which 

can be integrated into a notation palette for a Compendium project or into Compendium stencils 

(Refer to section 9.3.4). This can be stated concisely by the term representational morphing which 

denotes the ability for the mapping specifics (i.e. icons, links etc) and the software features to be 

easily modified to suit the requirements of different groups of users. 

 

Transparency & Deception: Any tool can be used effectively or misused (i.e. intentionally or 

unintentionally) (Conklin, 2006). Therefore, a benefit that CSAV can provide (i.e. enhanced 

discourse transparency) could also improve the potential to mislead. Several validation measures 

that could aid to guard against discourse misappropriation and deception would be:  

�x Increase citizen participation (i.e. deliberative democracy, collaborative CSAV, participant 

feedback on consultation map development),  
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�x Participant access to the original dataset as in the d-SEQ-RP e-Consultation. 

�x The use of verbatim submission text in map nodes (Refer to section 9.3.4). 

 

High Volume Discourse Mapping: For dealing with high volume discourse, the concepts found 

were, 1) the use of skilful CSAV map-makers. 2) A mapping approach that incorporates a suitably 

prescribed map design for chunking discourse (e.g. thematic, appropriate granulation). 3) 

Participant consultation in issue importance determination. Thus, increased collaboration than what 

occurred in the D-SEQ-RP Consultation (i.e. deliberative democracy) (Refer to section 9.3.5). 

 

Personal Submission Tracking: Without a visible record of analysis and rationale, it was/is very 

difficult for citizens to track how their submission issue(s) contributed to the SEQ regional planning 

deliberations, decisions and/or policies. Consultation mapping can be used to make explicit the 

government’s response to citizen concerns along with the government’s rationale (Refer to section 

9.3.7). 

10.2.2 CSAV Provided Insights 
Secondary Research Question B. What different kinds of insight can Computer Supported 

Argument Visualisation provide? 

 

CSAV Provided Analyst Insights: Insights can be obtained by the fact that consultation discourse 

can be grouped into meaningful chunks, interrelationships within the discourse can be displayed and 

thus, provide enhanced support for decision-making. Consultation mapping enables recognition of 

links between the various themes, arguments and ideas within discourse which may have not been 

noticed or as easy to see otherwise. Consultation mapping offers an intelligence amplification tool 

and method for analysis support, with functionality to represent a synthesised and detailed view of 

content thus potentially deepening analysis and enhancing multifarious content assimilation and 

sensemaking (Refer to section 9.3.1).  

 

The IBIS ontology provides a formalised methodological approach for representing, reconstructing 

and evaluating logic. This functions to scaffold cognition through enabling logic to be developed in 

an external visual form (Refer to section 9.4.1) thus, enabling finer detailed analysis by presenting a 

working version of the analysts’ logic which can be adapted, as new information becomes known. 

In providing a working version of argumentation or the logic contributing to a decision, in a 

visualisation, it reduces pressure on the analysts’ short term memory. In addition, the visualisation 

or argument map is permanent (organisational memory), which is useful for reuse or to reflect upon 

when facing a similar decision in the future. 
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Transparency: Stage 4 monitoring maps incorporated web site links and online reports which 

published the monitoring of the SEQ Regional Plan implementation. This enabled citizens to 

monitor progress, further enhancing transparency (Refer to section 9.4.3). 

10.2.3 Analysts’ Knowledge & Communication Impediments 
Secondary Research Question C. What knowledge and/or communication impediments exist in 

the analysts’ network that could impede their analysis? 

 

Knowledge Gaps: Discourse analysis was exacerbated by the unexpected volume of participation 

and a lack of standardisation for public submission analysis and data representation processes. 

These pressures and the complexity of discourse created a situation where some submissions did not 

receive the depth of analysis that should have been afforded. This together with the fragmented 

analysis processes adopted, created a situation where some citizen issues were miscategorised. 

Recommended for this process is, standardised analysis criteria that are powerful enough to deal 

with multifarious discourse but will not straightjacket the analysis. The IBIS ontology and notation 

provides such standardisation (Refer to section 8.2.2). 

 

Without a means of ongoing collaborative analysis between the separate expert groups of analysts, 

knowledge islands can result and produce disjointed analysis and policy development. Hence, the 

analysis of discourse in wicked problems such as the d-SEQ-RP consultation should be performed 

interdependently via collaborative analysis between analysts. In addition, when the analysis of 

consultation discourse and resulting policy development is done collaboratively, the pool of 

knowledge and the weight of critique potential are increased and the accountability and 

responsibility for success and/or failure is then shared (Refer to section 8.2.2). 

10.2.4 CSAV Supported Impediment Reduction 
Secondary Research Question D. How could Computer Supported Argument Visualisation 

provide support to reduce any impediments? 

 

No single individual has all of the required knowledge/expertise for regional planning and 

consultative democracy. Thus, collaboration improves the pool of knowledge and the weight of 

critique potential in political consultation discourse and policy development. Knowledge from 

disparate areas of expertise can be consolidated by deliberating or sharing their analysis rationale 

explicitly via CSAV throughout the analysis process. Analyst 2 stated, that “If a collaborative 

mapping was conducted while the submissions were being categorised, it is possible that the 
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findings of submission analysis in one area could influence the perceptions of other analysts” 

(Refer to section 8.2.3). Exposure to multiple perspectives while wicked problems’ issues are being 

processed can potentially shed fresh insights into analysis, broadening an analyst’s perspective and 

thus contribute to more informed analysis. 

10.2.4.1 Analysts’ Discourse Interpretation 
Analyst/Participant Collaboration:  When submissions are in written form, without an avenue for 

ongoing dialogue between an analyst and the submitter, an analyst must not only read what is 

written but also interpret what is meant (i.e. read between the lines). Thus, a means for respondent 

feedback and elaboration (i.e. deliberation) when required would enhance analysis (Refer to section 

9.2.4.1). Furthermore, logic, objectivity and equity cannot be easily communicated or validated 

without an explicit and transparent record of decision rationale, which CSAV can provide. 

 

Analysis Transparency: Human analysis is subjective and without a transparent record of analysis, 

misinterpretation can be hidden. Transparency with relevant stakeholders is beneficial and desired 

in policy development. Transparency levels should be predetermined and managed appropriately, as 

the practice of open slather transparency can also create adverse effects (Refer to section 9.2.4.2). 

 

CSAV can function to expose variance and bias within interpretation. The introduction of 

submissions weighting would aid in promoting and revealing interpretation consistency among 

analysts (Refer to section 9.2.4.2). 

 

Collaborative CSAV in Submission Analysis: Collaborative tools enable the presentation of 

issues from and to stakeholder(s’) reference groups and enable the provision of feedback to 

enquires. Collaborative tools and methodologies enable: 

�x Group idea sharing and communication (i.e. participation & knowledge transfer). 

�x Broadened the potential range of ideas and insights representing multiple perspectives and 

thus diverse interests. 

�x Provides for the identification and representation of stakeholder issues. 

�x Enable integration and coordination of issues along with the identification of major linkages 

across issues being raised. 

�x Enable the ability for deliberation on linkages across issues. 

�x Enable synthesised and detailed view of disparate data. 

�x Enables the development of a shared understanding and buy in. 

�x Offers memory and cognitive support via the power of multiple minds. 
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The sharing of diverse ideas acts to trigger learning and collaboration produces better problem 

solving (Tomsic and Suthers, 2005). Accordingly, a collaborative CSAV environment has the 

potential to benefit submission analysis beyond a non-collaborative environment (Refer to section 

9.8.2). 

 

Synchronous Collaborative CSAV Environment: Synchronous mapping can replicate the current 

planner/analysts’ work environment. In a synchronous environment, if users have the ability to 

communicate with each other (i.e. clarify misconceptions, individual positions and ideas) this will 

act to reduce confusion and assist the decision-making process (Refer to section 9.8.3). 

 

Yet, synchronous mapping environments can suffer from degradation due to more reactive 

participant responses. Whereas asynchronicity allows for more considered responses and 

retrospective editing. Accordingly, a synchronous environment will require synchronous 

facilitation. Time constraint is another con against synchronous mapping which can result in issues 

being left unresolved. The time flexibility in asynchronous communications affords more time for 

re-reading and reflection, influencing but not guaranteeing more reasoned participation (Refer to 

section 9.8.3). 

10.2.4.2 Expert versus Lay Analysis 
Table 10.1 displays the themes elicited from the independent analysis of consultation discourse and 

government documentation. This highlights that the independent analysis performed by a relative 

novice in regional planning as opposed to a government agency of experts was able to come to very 

similar conclusions using CSAV. Furthermore, the consultation mapping made explicit all public 

themes as opposed to the selective representation in the government reports. For example, 

rural/regional dispersion and population control (i.e. restrictions) were not documented in the 

reports in environmental atmosphere sections or context.  
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Table 10.1 – Consultation Issue Themes 
Submission Analysis Findings: Independent & Government Comparison 

 Independent Analysis 
(Citizen Themes) 

Consultation Report 
(4.14 Atmosphere) 

SEQ Regional Plan Themes (2.3 Atmosphere) 

1 Environmentally-Friendly 
Development 

A new policy section on Atmosphere be included in 
the final Plan and supporting guidelines 

Manage urban settlement, transport, industry, 
energy & natural resources to minimise adverse 
impacts on the atmosphere. 

2 Pollution Pollution & Health Risks: There are links between air 
pollution and public health risks. 

The major sources of air pollutants in SEQ are: 
motor vehicle use, industrial domestic energy 
consumption, and vegetation management.  

3 Environmentally-Friendly 
Technologies 

Encouraging renewable energy and energy 
conservation. 

Encouraging industry to use cleaner production 
methods, including eco-efficient technology and 
practices 

4 Green Areas Preserve bushland and plant more trees to improve air 
quality 

Preserving areas of native vegetation and planting 
trees. 

5 Air Quality Climate Change & Air Quality: Future impacts on 
climate change and air quality are not adequately 
addressed. 

Establish & monitor air quality impacts in land use 

6 Environmental Quality A new policy section on Atmosphere be included in 
the final Plan 

The atmosphere, air and climate are vital natural 
assets that play a key role in ensuring the health of 
the community, protecting the environment and 
fostering economic development. 

7 Land Clearing  Not mentioned in atmosphere context. Reducing land clearing, improving land 
management practices 

8 Public Transport Management strategies for transport services. The 
Queensland Greenhouse Strategy should inform SEQ 
regional policy 

Public transport 

9 Greenhouse Emissions More information and commitment required on 
reducing greenhouse gas emissions 

Greenhouse gas emissions 

10 Rural/Regional Dispersion Not supported - Infrastructure provision & urban 
form 

Not supported - Manage urban settlement 

11 Population Control Not supported Not supported 
  (Office of Urban Management, 2005a, p. 69) (Office of Urban Management, 2005b, p. 32) 

 

10.2.5 Consultation Map Design Features 
Secondary Research Question E. Which map designs and mapping features are preferred in this 

environment? 

 

Map Structure Model for Dense Dialogue: Overall, the top-down map structure was the most 

preferred with left-right next. User preference, the needs of a particular situation, the type and 

quantity of content and the display medium to be used (e.g. computer monitor, projector screen, A4 

page etc) will direct the type of map structure to apply (Refer to section 8.5.4). Map structure design 

choice should be situation dependant and flexible. There is no inherent right structure for the 

mapping of dense discourse but consideration beyond a map’s topology such as, the use of effective 

chunking, labelling strategies, map templates, transclusions, tags and the use of images (Refer to 

section 9.5.1). 

 

Where a series of maps is required, adequate and user-friendly navigational features for hyperlinked 

maps will enhance usability. The use of CSAV in consultation discourse analysis provides a 

technique to represent visually a summary of forum topics and arguments. This enables chunking of 
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related perspectives and reasoning communicated, which enhances cognition by scaffolding 

analysis and supporting the limitations of human short-term memory (Refer to section 9.5.1). 

 

Cross-link Use: There is inherent value in the use of cross-links (Novak and Canas, 2006b) but 

they must be incorporated into maps in a way that is purposeful (i.e. adds value) and does not 

impose a distraction that is detrimental to map comprehension. If cross-link use does not add-value 

for the reader, they should be omitted (Refer to section 9.5.8). Cross-links help to display wicked 

problems’ complexity and the representation of inherent and emergent paradoxes. In addition, the 

heterarchical maps, which cross-linking creates utilise space better than hierarchical maps (Refer to 

section 9.5.6).  

 

A distinguishing design for cross-links in consultation maps is beneficial. A dotted line design 

for cross-links that carry the colour of their genesis map theme is an effective additional map detail. 

Thus, cross-link inspired software design implications were to incorporate functionality for dotted 

lines and a feature to enable cross-links to be switched on and off as map readers/users prefer (Refer 

to section 9.5.8). 

 

Additional Graphics & Software Features: Used as a basis for information chunk recognition, 

pictures potentially enhance cognition (Refer to section 9.5.10). If readers are familiar with images 

used in subsequent maps, they then provide recognition and visual landmarks (Refer to section 

9.4.2). The addition of graphics (i.e. pictures and colour) as opposed to prose alone was 

overwhelmingly perceived to assist content assimilation, map navigation (Refer to section 9.5.10) 

and map interest (Refer to section 9.5.11). These findings support the principle of multimedia 

learning theory that people learn better from presentations with text plus pictures than with text 

alone (Mayer, 2005). 

 

Thread Boxing: Thread boxing was acknowledged to enhance delineation, differentiation and 

identification of disparate chunks of information within a map. This acts to improve map 

presentation, assimilation and reader focus. This aligns with the concept of content synthesis and 

detail within argumentation which we naturally focus on both to some extent simultaneously (albeit 

imperfectly). Thread boxing improves focus by supporting switching from global focus to detail 

focused required for argumentation analysis (Tillers, 2005). This design feature also correlates with 

the segmenting principle of multimedia learning theory in which it is theorised that people learn 

better when content is presented in learner-paced segments rather than as a continuous unit (Mayer, 

2005) (Refer to section 9.5.12). 
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Text Colour Chunking:  Maps are enhanced by the use of distinguishing text colour and the 

effective application of spacing to meaningfully chunk information. The use of basic colours (i.e. 

primary, secondary and tertiary) for node backgrounds created distracting visual noise. Mild tints 

are preferred. These elements are supported by Bessler’s (2007) assertion that colour should be used 

in visualisations to communicate and not decorate (Refer to section 9.5.13). 

 

Suggested Map Improvements: Wicked problems’ scenarios such as regional planning public 

consultations entail multiple views and are ill-structured. Thus, flexibility in map design is a salient 

feature (Refer to section 9.5.14). IBIS/Compendium ontology allows more flexibility than formal 

structures such as (e.g. Toulmin’s argument model) but flexibility can also create ambiguity, 

particularly if shared understanding of a mapping approach is not established. Minimal complexity 

should be attended to in consultation maps. However, reader’s perception of complexity can be a 

result of unfamiliarity with the mapping approach and ontology used. Accordingly, orientation and 

training are recommended.  

 

The reduction of information redundancy in maps is also a salient feature. Achievement of this 

is aided by using an issue rather than argument level mapping approach. In addition, redundancy is 

reduced at the programme level through engagement in a deep structured consultation (Refer to 

section 9.5.14). 

 

A high number of public submissions and therefore required map nodes is a probable issue in a 

consultative democracy forum. This therefore raises a trade off between using a more simplistic 

linear map design that will produce wider or higher maps, with less efficient space use and 

requiring more scrolling than a compressed format (e.g. grouped & stacking nodes) which can 

produce maps with links passing through nodes along a link path (i.e. less clarity) (Refer to section 

9.5.14). 

 

Orientation and Instructional Navigation: Map design implications are to embed pre-training 

options such as legend keys, screencasts, sample annotated maps and/or training videos in maps. 

According to cognitive theory of multimedia learning, particularly concerning the limited capacity 

of working memory, pre-training provides the learner (e.g. analyst, reader) with knowledge that 

reduces cognitive processing (Refer to section 9.5.15). 

 

Who Would Benefit & Why?: Both consultation analysts and participants (i.e. the public) were 

found to benefit from consultation mapping. Respondents further supported the theory that notation 

legibility and fluency contributes to map assimilation ease (Refer to section 9.5.19). 
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Additional Map Features 

Topology: Figure 10.1 presents an example of grouping and stacking nodes. This is presented to 

reiterate the issues inherent in Compendium software when this topology is used, of link lines 

passing through nodes on route to a connected node and the hiding of link labels behind nodes (e.g. 

See submissions 1-8). 

 

 

More user control over the link line routes and label placement would improve map presentation. In 

addition, several map design options could be utilised. 1) Thread nodes may be crunched together 

in an S or Z design when segments of discourse have linear components as in figure 10.2. 
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Another design option that overcomes the problem of link lines passing through/beneath nodes is 2) 

to use a fishbone linking design (See Figure 10.3 and 10.4). This eliminates link lines passing 

through nodes on route to a parent node. 

 

 

More user control over link label placement and the ability to edit label text font independently as 

well as globally would enhance map development. 
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Another design option is (3) a colour coded thematic boxing in figure 10.5 with the G & S 

clustering. The enclosure of theme nodes within a representative colour coded box acts to chunk 

thematic information in a compact form and further simplify maps by reducing intra-theme link 

lines.  

 

 

 

Map design implications represented in findings are, to not cramp map content and ensure 

discernable content order (e.g. use rowed clusters). The use of grouping and stacking clustering, 

with node-link Z design crunching when discourse segment(s) have linear components, fishbone 
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linking and colour coded thematic boxing are viable options. Node grouping and stacking was 

found to assist in compacting content but also add map complexity. When used appropriately, this is 

beneficial. 

 

Software implications are to incorporate features for coloured boxing, the automated arrangement 

of G & S structure placement, enable fishbone linking, enable control over link route and link label 

placement and enhanced global & local, label text font control. Consultation map programme 

implications are to establish a shared approach to and understanding of the mapping approach used. 

10.2.6 IBIS Inspired Modelling & Notation 
Secondary Research Question F. Is the IBIS inspired modelling and notation adequate for 

analysing/mapping regional planning consultations? 

 

Map Notation: The notation choices in Compendium was claimed to be subtle and at times 

difficult to apply consistently. The cognitive load on someone unfamiliar with the notation is 

therefore evident. Yet, wicked problems provide complex environments where such rich, but 

concise language is required to explicate and represent discourse and logic. Notation literacy and 

fluency in its use, as with any language is a developed skill. Accordingly, the establishment of a 

shared understanding of mapping notation and symbolism meaning within the group of users prior 

to a mapping activity is a logical requirement (Refer to section 9.6.1). Intelligent localisation of 

notation when required is also recommended. 

10.2.7 Notation Recommendations 
Secondary Research Question G. If not, what developments are required? 

 

The notation in Compendium is derivative from IBIS grammar but post-IBIS practitioners and 

software developers determined that the classical IBIS was insufficient in practice. Hence, the 

notation in Compendium has been developed to enhance software utility. The additional notation 

grammar and icons in Compendium that were not in the IBIS grammar are, reference [ ], map [

], list [ ], note [ ], decision [ ], answer [ ], pro [ ] and con [ ]. These are practical 

adaptations and not based on empirical research such as this Project (Refer to section 9.7.1). 

 

From an examination of the common vernacular used in the d-SEQ-RP Consultation, it was 

extrapolated that an icon for issue and for topic from classical IBIS could be included if so desired. 

In addition, model templates for whole classes of problems could be included if desired. 
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Compendium functionality provides for creating individualised templates and the addition of 

individualised notation (Refer to section 9.7.1). 

 

Some localised notation and icons, pertinent to consultative democracy were recommended. An 

icon for recommendation is feasible in this scenario because the findings of consultation analysis 

results in regional plan policy proposals which officials with seniority must then decide for or 

against ratification. Based on a definition of the word recommendation (i.e. idea or position [ ] 

proposed as a favourable [ ] option or course of action), a proposed icon for recommendation is a 

combination of the two symbols shown in a distinguishing colour (claret example here) (Refer to 

section 9.7.1).  

 

Finally, a conflicts with link could be added to the Compendium notation with a prescribed, distinct 

link line colour. This might be applied to highlight 1) conflicts in issues raised, denoting the need 

for further consideration or dismissal, 2) relationships between policy propositions, 3) potential 

consequences of proposed actions (Refer to section 9.7.1). 

10.2.8 Map Design Recommendations 
In summary, the map design implications elicited were 1) where possible it is best to keep maps 

within a screen size. As long as map content is legible on a standard screen, variance between 

computer screen sizes is usually negligible. 2) In high volume content, single screen mapping can 

be achieved by increasing the levels of content abstraction. For example, theme threads or branches 

mapped individually when appropriate. Yet, along with a high quantity of maps, 3) user friendly 

(i.e. clear) and precise navigation becomes more critical. 4) When cross-links are perceived to add 

value they should be used purposefully but the functionality to turn them on and off would be 

beneficial for both group and solo use. 5) When backgrounds are used in nodes for affect, mild 

background colour tints are preferred, as primary colours can create distracting visual noise. 6) 

Bolded node text enhances legibility. 7) A higher image quality in maps was preferred over lower 

quality used to enhance download speed. Thus, image quality was more important than download 

speed. However, 8) Ajax interfaced maps could also overcome reduced download speed. Finally, 9) 

the addition of links within maps to any ongoing and future regional planning activities and 

outcomes was recommended for consultation maps (Refer to section 9.5.16). 

10.2.9 CSAV Software 
Secondary Research Question h. Which additional Computer Supported Argument Visualisation 

software features would be beneficial for public consultations around Wicked Problems? 
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10.2.9.1 CSAV Software Evaluation Model 
The needs identified for CSAV mapping of consultation discourse elicited from research 

respondents’ feedback and the application of CSAV mapping in this Project informed the 

development of evaluation criteria for CSAV software. There is no literature with set criteria for the 

evaluation of CSAV software for consultation mapping hence, the following are proposed. The 

ideal CSAV software features that were considered applicable to consultation mapping were:  

�x Flexibility in argument visualisation or map layout. 

�x Ability to evaluate argumentation. 

�x An argument ontology and node notation that was powerful enough to filter complexity in 

large scale consultations without restricting expression.  

�x Text features to enable expressive representation of content. 

�x Graphical features (i.e. node shapes, import of graphics). 

�x A range of node and map linking features. 

�x Accommodation of external file types and from disparate programs. 

�x Ability to report argument or consultation discourse decisions. 

�x Multiple forms or publishing of visualisations. 

�x Features to enable coping with large quantities of data. 

�x Synchronous collaborative operation. 

�x Ability to weight argument nodes for qualitative analysis of arguments and may be applied 

as a form of participant voting. 

10.2.9.2 CSAV Software Feature Specifications 
CSAV Software Feature Developments: Fifty three (53) CSAV software feature 

recommendations that were not previously present in science emerged from the Project. These have 

been approved for development by the Compendium software development team and either 

implemented or added to the official request list for future development. Accordingly, these Project 

findings have both directly and indirectly influenced practice and software design. An outline of 

these features is included below (Refer to section 9.8.6). Additional detail on these is included in 

Appendix 4. 

 

IBIS ONTOLOGY & COMPENDIUM SOFTWARE 

1. A software package that enables the entering of issues raised in submissions and providing 

assistance in collating the strategic issues.  

 

MAP VIEWS 

2. Alternate view types e.g. collapsible outline.  
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MAP ORIENTATION 

3. Explanations, training videos and examples on notation use. 

 

FORMATTING 

4. Formatting capabilities at node and view levels. 

5. Toolbar formatting enhancements to enable greater choice (e.g. symbols, node choice, 

notation choices).  

6. Improvements to make box drafting and line diagram easier.  

 

LINKS 

7. Dotted line links for cross-links. 

8. Curvy link lines. 

9. Ability to turn cross-links off/on. 

10. Adjustable link line label placement. 

11. Options for link route placement/adjustment. 

12. Functionality to join links with other links. 

13. Link line thickness representing node quantity or weight of responses. 

 

NODES 

14. Frequency and/or prominence of node content within a map. In the form of: 

15. A percentage or Likert scale from a drop down menu to represent node weighting.  

16. An automated number within nodes to represent such frequency within a map.  

17. Link line thickening to represent prominence, quantity or weight of responses.  

18. Increased node shape options (e.g. flow chart shapes)  

19. Node shape formatting capabilities [can be achieved through stencil sets]  

20. Map formatting enhancements to enable greater personal expression (e.g. symbols, node 

choice, and notation choices).  

21. Ability to apply a specified size to multiple selected nodes for images or icons.  

22. Additional map nodes alignment functionality (e.g. star cluster).  

23. When adding images/icons to nodes, Compendium should automatically browse the last 

accessed folder, during a session.  

 

TEXT 

24. Map text spell check. 
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DRAG & DROP 

25. Once a node type is selected, it should remain selected until the user wants to change to 

another node type. 

26. In addition, each time text is dragged in from another application, a dialogue box opens (i.e. 

Drag and Drop Selection). A user should be able to select do not display. 

 

COLOUR PALETTE 

27. The last selected colour should remain visible on the toolbar.  

28. Distinguish brighter colours (like reds and greens) should be used on the more important 

links.  

 

MAP LAYOUT & ALIGNMENT 

29. Background grid to guide placement and alignment of nodes.  

30. Additional map nodes alignment functionality (e.g. star cluster). 

 

SAVING / EXPORTING 

31. Indented text options and export to Word and PowerPoint.  

32. The export features should enable the user to choose a report structure. For example, with 

or without numbered headings, the style of numbering. 

33. Compendium should select the last folder exported to within a session.  

 

EXPORT 

34. Ability to produce posters from maps. 

35. Web publishing feature enhancements.  

 

INTERFACE DESIGN (WORKSPACE) 

36. A removable frame/window workspace where a text document that is to be analysed and 

mapped, can be loaded and displayed, from which text sections can be selected and added 

into maps via drag and drop.  

 

USER MANAGEMENT 

37. Integrated mouse and controls (i.e. programmable short cuts). 

 

SEARCH 
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38. An amalgamation of features from Google style search functionality and treemapping 

technology (algorithms) would aid in the recall of previously created maps, argumentation 

and nodes that match the needs of a situation.  

39. Save searches 

 

ANALYSIS AND STATISTICAL FEATURES 

40. Additional analysis and statistical features.  

41. Ability to ID and recognise a submitter.  

42. “Some recognition that all submissions are not equal, either the merit, the authority, or the 

motive.  

43. “Prioritisation of nodes and links based on established criteria  

44. A measurement to represent the interpreted weight (i.e. merit, authority or motive) of a 

submission.  

 

REPRESENTATIONAL MORPHING 

45. Improved adaptation of applications to reflect disparate domains 

46. Adaptable icon toolbar palette.  

 

SOFTWARE COMPATIBILITY 

47. Compatibility with other popular applications. 

 

DRAG & DROP 

48. When text is dragged in to Compendium from another application, currently the text is 

added as a note node by default. A user should be able to specify the node type desired. 

Once a node type is selected, it should then remain selected until the user wants to change 

to another node type.  

49. Drag and drop enhancements within the parent application and from within the application 

of others. 

 

GROUPWARE 

50. Improved groupware and database capabilities, especially, easer synchronous and 

asynchronous sharing. 

 

COLLABORATIVE MAPPING 

51. Enable users to edit and develop map content collaboratively within a virtual shared 

display.  
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PROGRAMMING 

52. Further ability to customize and extend, including scripting/macro capabilities. 

53. The ability to represent content in 3 dimensions. 

10.3 Conclusions about Research Problem 

Primary Research Question: What contribution can computer supported argument visualisation 

make to representation and analysis in wicked problems? 

 

Reviewed literature and industry interviews signified a valid need for research into the discourse 

representation and analysis support for consultative democracy. In addition, a need was identified 

for research into the wicked problem notion, the 2nd generation systems approach, the IBIS 

ontology, subsequent technology based on IBIS, such as the Compendium software used in this 

Project and the application of each of these items for argument visualisation in participatory 

democracy. 

 

The literature in chapter 2 outlined several principles for successful e-Consultation (Refer to section 

2.2.2.1), plus high level objectives for and potential benefits of e-Consultation, devices for 

improving public policy-making and current challenges in participatory democracy (Refer to 

section 2.2.2.5). The following summarises the contributions of CSAV toward these identified 

requirements. 
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Table 10.2 – OECD Principles for Successful e-Consultation 
Principles Definitions Actions 

1. Planning: Define what information to provide and its 
format. Decide on the duration of 
consultations; who will be responsible for 
them and how input will feed into policy. 

Plan & communicate consultation 
specifications (Orientation - information 
form, duration, responsibilities, policy input 
use). 

2. Commitment: Provide high-level leadership & 
commitment and communicate this. Explain 
the purpose of consultations, where results 
will be published and how they will be used. 

Communicate consultation accountability & 
ensure process transparency. 

3. Data Security: Provide guarantees for data protection 
suitable to the type of consultation (e.g. 
anonymous, registration, password 
protected). 

Provide data security & rules for discourse 
privacy & access. 

4. Communication medium: Identify participants; adapt the consultation 
to their capabilities & expectations (i.e. 
language, terminology). Provide support for 
special needs (physical disabilities, social 
exclusion). 

Provide communication mediums to suit all 
participant requirements. 

5. Methods: Consider including the use traditional 
methods. Multiple methods enhance are 
likely to be more successful than a single 
medium. 

Use multiple mechanisms to address 
participant needs. 

6. Tool: Pilot test tool (e.g. software, surveys) prior 
to launching the e-consultation and adapt 
tools on the based on feedback. 

User test & adapt tools for purpose. 

7. Promotion: Invest in adequate promotion to ensure 
participants are aware of the consultation, 
when it will occur and how to take part (e.g. 
traditional advertising, external partners, 
NGOs) 

Promote consultation (when, where & how to 
participate) 

8. Analysis: Ensure adequate time, resources and 
expertise is available to provide thorough 
analysis. Consider carefully, in the initial 
design which methods are most appropriate 
(e.g. close or open questions, free text) 

Fit for purpose consultation analysis 
resources, research design & instruments 

9. Feedback: Publish results ASAP and inform 
participants of the next steps in the policy-
making process and how results were used 
in making decisions. 

Explicit feedback of consultation results, 
monitoring of project progress & policy 
rationale (transparency) 

10. Evaluation: Identify the main problems encountered, 
where targeted groups were reached and 
satisfaction levels met. 

Evaluate consultation for issues, lessons 
learned 

 
 
Principles one, six and nine in Table 10.2 were not effectively fulfilled in the d-SEQ-RP 

Consultation. Principles one and nine represented in Figure 10.6 would be enhanced using CSAV 

and consultation mapping. The testing of tools (principle 6) would need to be built into the 

consultation programme planning. 
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The three high-level objectives proposed by White and Macintosh in figure 10.7 would be enhanced 

using CSAV and consultation mapping. 

 



CSAV Modelling Wicked Problems 

 
371 

 

 

The potential benefits of e-Consultation in figure 10.8 would be further enhanced using CSAV and 

consultation mapping. 
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Devices for the improvement of policy-making in figure 10.9 would be further enhanced using 

CSAV and consultation mapping. 
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Current challenges identified in consultative democracy represented in figure 10.10 would be 

addressed more effectively using CSAV and consultation mapping. 
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The benefits of CSAV and consultation mapping in the analysis of discourse in consultative 

democracy, proposed by expert respondents are represented in Figure 10.11. 
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10.4 Implications for Theory 

10.4.1 Consultation Map Design Model 
The mapping of discourse in public consultations around wicked problems (e.g. strategic planning) 

has a distinct quality with elements of concept mapping, mind mapping, dialogue mapping, 

argument mapping, debate mapping, thematic mapping and tree-mapping, plus, visualisation of 

policy-making logic and decisions. Table 10.3 has summarised the design for the consultation 

mapping and provided rationale for each element. 

Table 10.3 - Consultation Map Design Model 
Schema Elements Rationale 

Ontology IBIS Provides a powerful approach to critical discussion representation and 
analysis that is derived from planning around wicked problems. 

Notation IBIS Grammar Derivative (Compendium) Provides a fundamental yet powerful argument language and shared 
display, suitably designed for critical discussion around wicked problems. 

Argumentation 
Scheme 

Informal (Generally) Simplicity & flexibility to accommodate varying skill levels and social 
complexity 

Level of detail in argument analysis to suit 
purpose specifications 

Increase detail can be used to focus on issues where deeper analysis is 
required. Elements of finer granulised argumentation may need to occur 
separately and/or outside public view and then synthesised for public 
consumption. 

Verbatim node text 
Minimises potential misinterpretation & biased representation but 
competent filtering to reduce redundancy is advised. 

Controlled link & link label placement Technical: Software feature desired to improve map representation. 

Map Content Deep issue structure 
Only discourse relevant to mapping focus was included. Redundant and 
irrelevant discourse was excluded. 

Consultation 
Mapping 
Approach 

Consultation dialogue to consultation/policy 
outcomes 

Follow through from consultation discourse to outcomes & actions (i.e. 
implementation of outcomes e.g. policy implementation) 

Topology 
Hierarchical Simplicity 
Heterarchical Space saving & enhanced concept detail 

Analytics Crosslink use represented by dotted lines 

Conceptualising & modelling of discourse relationships 
Dotted lines refer to a secondary link type within a map while 
differentiating from the Compendium-IBIS link types. 
Technical feature specification: On/off functionality can enable crosslink 
display removal as an option for users. 

Structure 

1. Top-down (Deep construction - e.g. multiple 
levels with confined width) 
2. Left-Right (Wider construction with less 
depth) 
3. Star cluster (Content compaction) 

Depends on the spatial requirements of map content and/or publication 
requirements (e.g. A4 page) 

Layout Thematically arranged (i.e. taxonomy) 
Use of coloured text or boxing for threads for chunking 
Technical: boxing is not a current Compendium feature. 

Graphics Meaningful use of thematic graphics Cognitive enhancement & navigational sign posting 

Instructions 
Embedded legend keys 
Link inference labels 
Verbal and/or Video  instruction 

Map design, notation & purpose 

Navigation 
Hyperlinked series of maps with embedded clear 
navigation  

Navigation instructions on each page plus an aerial or indexed view 

Meaningful treemap indexing Enhanced space use for map series (i.e. large volume of maps) 

Context & Focus Relevant level of granulation 
The means to view discourse content from a synthesised and detailed 
perspective is required to assimilate emergent complexity in wicked 
problems. 

Map Size Minimal on screen scrolling A screen size is best but not always adequate 

 
Hierarchical topologies provide a more simplistic content representation but heterarchies 

accommodate better spatial efficiency and better represent complexity inherent in wicked problems. 

Treemapping was applied to aid in displaying large amounts of information within a limited display 

space. Treemapping was included in this mapping programme to produce a semantically 
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categorised consultation map library. The explicit consultation map model that resulted from this 

Project could be applied to like scenarios (Refer to section 7.7.6.1). 

 

Prior familiarity with different mapping ontologies and approaches (i.e. knowledge models) can 

increase cognitive load and thus hinder comprehension (9.4.2). It was found that preference 

leanings were influenced by software and map structure familiarity from prior use. Therefore, initial 

training to familiarise users with an approach and desensitise personally held mental models would 

enhance map comprehension (Refer to section 9.5.1). 

10.4.2 Wicked Problem Properties & 2nd Generation Systems Approach 
The notion of wicked problems was defined by its author, Horst Rittel, in 1969 with ten properties 

(Rittel, 1969). The notion was extended in 1972 by Rittel to eleven distinct properties (Rittel, 

1972a). Two of these eleven properties were amalgamated and presented by Rittel and Webber in a 

1973 landmark publication, establishing the notion’s composition with ten properties (Rittel and 

Webber, 1973). Extant literature was found that represents the wicked problem notion with less than 

the ten properties in which they were either amalgamated and/or removed (Represented in Table 

2.3). This amounts to alteration of the construct composition through speculative practical 

application but without any explicit empirical research or theoretical justification. Each of Rittel and 

Webber’s (1973) ten properties of wicked problems were evident in the d-SEQ-RP Consultation 

and thus representative of the Project case. Therefore, this empirical research confirmed the 

applicability of all ten properties as composed and established in Rittel and Webber (1973) (Refer 

to section 8.3). 

 

Equally important, all of the principles of the 2nd generation systems approach were evident in the 

d-SEQ-RP Consultation but most were operationalised to a limited extent only (See Table 10.4). 

‘No scientific planning’ and ‘moderate optimism’ were the two principles perceived to have been 

operationalised the most. Hence, there was substantial room, in this Project case, for the adoption of 

an approach that aligned more closely with the 2nd generation systems approach (Refer to section 

8.3.1). 
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Table 10.4 – 2nd Generation Systems Approach 
 Principles Recommendations for d-SEQ-RP Consultation 
1 Symmetry of ignorance More discursive dialogue required 
2 Maximised involvement Maximised involvement would entail (1) greater exposure to policy decision rationale 

and (2) greater deliberation on policy decisions than was offered in the d-SEQ-RP 
Consultation. If participation is open but not enforced, as in the case, those with a 
genuine interest are likely to be attracted. 

3 Transparency of the planning 
process 

Transparency for each significant step of the consultation discourse analysis and SEQ 
Regional Plan or policy development was not afforded to the public. A greater level of 
participation and transparency could serve to enhance stakeholder understanding of 
policy rationale and ultimately policy acceptance. Furthermore, utilising a process to 
increase the transparency of participant submission inclusion could serve to disperse 
responsibility and increase the level of shared accountability. CSAV is a suitable tool and 
the consultation mapping approach is a suitable method to facilitate greater transparency 
and with which to produce a record of argumentation and policy rationale. 

4 Method of objectification Accordingly, a greater level of objectification in planning discourse would be 
recommended. 
 
Because CSAV visually displays argumentation, this functions to scaffold understanding 
of arguments for both an argument author and its recipients. Therefore, the pertinence 
and/or extraneousness of issues are made more explicit. The enhanced transparency 
afforded by CSAV also enables participants to follow decision rationale and identify 
bias. 

5 No scientific planning  The fact that the SEQ government conducted the d-SEQ-RP Consultation with the 
public, allowing discourse of a subjective nature is evidence that this was not based on 
scientific planning. 

6 Midwife: a problem-helper not a 
solver 

To the extent that the SEQ government was genuinely open to consider all public input, 
the midwife function was in operation in the d-SEQ-RP Consultation. 

7 Careful, seasoned respectlessness  If doubts are raised and reasoned through to planning decisions but participants are not 
privy to such argumentation they would not have a complete understanding of the 
process.  
 
Moderate scepticism can be deduced from the fact that planners were open to and acted 
upon public certain concerns raised. For example, the protection of the SEQ 
environmental atmosphere. This was not included in planner’s initial design, the draft 
SEQ Regional Plan. Therefore, planners constructively reviewed their initial draft plan 
rationale. Responsible planning was performed in this case, which can be deduced from 
the draft plan being offered for public review, the effort made to engage citizens, the 
published reports documenting progress and accountability for planning policy being 
worn by the government.  

8 Moderate optimism Planners’ moderate optimism can be deduced from the fact that the d-SEQ-RP 
consultation took place. If the d-SEQ-RP consultation was not conducted from a position 
of moderate optimism, expecting that it would add value to SEQ regional planning, then 
a substantial amount of money and time was invested irresponsibly. 

9 Conspiracy model of planning Accountability was shared among a larger group but ultimate responsibility rested with 
cabinet. Yet, one would assume that in the event of a disastrous backlash, rightly or 
wrongly, blame would trickle down. For d-SEQ-RP Consultation participants to assume 
any responsibility for policy decisions, (i.e. if not legally but morally) it also would 
require a higher level of deliberative engagement than occurred plus involvement in 
policy decisions. However, for collective responsibility and accountability to occur, a 
paradigm shift would have to take place in western society along with a new democratic 
model. 

10 Planning is an argumentative 
process 

‘Deliberative judgement, identifying and weighing pros and cons” only occurred within 
representative analysis of consultation discourse. Neither was this analysis 
(argumentation) available to the public.  
 
Therefore, a higher level of argument transparency in the public engagement than did 
occur would be required for the process to represent a 2nd generation systems approach 
for participatory democracy. The deliberative process can be supported and made more 
explicit with CSAV. The IBIS ontology, Compendium notation and consultation 
mapping approach can aid to facilitate a more powerful or influential deliberative 
process. The tool and method can be applied to accomplish a more stakeholder-
representative, argumentative process. 

(Rittel, 1972a)  
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10.5 Implications for Practice 

10.5.1 Specifications for the 2nd Generation Systems Approach in 
Participatory Democracy 

From a grounded theory analysis of the research data, several propositions have been specified to 

build upon the 2nd generation systems approach. These specifications consisted of additional 

principles for dealing with wicked problems: 1) bohemian dialogue; 2) a mapping tool with a shared 

display; and 3) a suitable method of representation. Principles that were specified for consultative 

democracy were: 1) analysis support; 2) adequate analysis resources; 3) timely feedback of analysis 

to participants and 4) informed participation via intelligible discourse and argument representation 

(Refer to section 8.3.2) (See Table 10.5). 

 

Missing from Rittel’s 2nd generation systems approach is an explicit reference to the need for 

visualisation tools and mapping methods to support the argumentation process and to a shared 

representation platform. Methodology and tool support is however implicit in Rittel’s work, as he 

developed the IBIS ontology and Issue Based Information System, which are foundations for a 

suitable visualisation tool and mapping method. Yet, technological limitations of Rittel’s day would 

have prevented the development of and possibly even contemplation of a shared argumentation 

display able to address the scale of participant discourse in today’s participatory consultative 

democracy. The process for dealing with wicked problems can benefit substantially from 

visualisation tools and mapping methods to manage discourse and information, and support and 

explicate the argumentation. This is required in participatory democracy, particularly when 

engagement is high volume because without a means to scaffold decision-making and record 

argumentation, detail came be overlooked and lost. In this Project case, it was found that without 

such intelligence amplification, it was difficult for the human mind to effectively process all 

information (Refer to section 8.3.2). 

 

In addition, there is no explicit reference within the 2nd generation systems approach to the issue of 

and potential for the inequitable use of power in democratic environments. Representing policy 

development rationale through to the policy ratification using CSAV would ensure that the process 

is transparent and potentially expose any inequitable influence (Refer to section 8.3.2). 
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Table 10.5 – 2nd Generation Systems Approach for Participatory Democracy 
2nd Generation Systems Approach Specifications for d-SEQ-RP Consultation 

Symmetry of ignorance Communication medium & mapping tool with shared 
representation display for eliciting and capturing practical 
knowledge. 

Maximised involvement Communication medium & mapping tool with shared 
representation display to facilitate and capture discourse. 

Transparency of the planning process (deontic premises) Communication medium & mapping tool with shared 
representation display (for policy rationale). Systematically 
represent critical discourse (i.e. solutions rationale transparency). 

Method of objectification Communication medium & mapping tool with shared 
representation display (for position rationale) to represent and 
record of argument rationale. 

No scientific planning Communication medium & mapping tool with shared 
representation display (to explicate process) that can capture 
consultation discourse in an easy to digest form. 

Midwife: a problem-helper not a solver Communication medium & mapping tool with shared 
representation display (to facilitate deliberation) that can capture 
and represent discursive discourse in an easy to digest form. 

Careful, seasoned respectlessness (casing doubt) Planner personification. Communication medium & mapping tool 
with shared representation display (for critique). Means to record 
and communicate planners’ critique rationale. 

Moderate optimism  Planner personification and a means to capture and explicate 
planner rationale. 

Conspiracy model of planning Communication medium & mapping tool with shared 
representation display (to expose participation) and provide 
transparency of participant argumentation. 

Planning is an argumentative process Communication medium & mapping tool with shared 
representation display (to facilitate & explicate process) A means 
to conduct and record argumentation. 

Additional Principles for Wicked Problems
Suspended judgement during idea and position sharing stage(s) 
(i.e. Bohemian Dialogue) 

Stages of engagement where dialogue without challenge occurs 
(i.e. listening & suspended judgment). For different points of view 
and ideas to surface 

Mapping tool with shared display A hypermedia tool to enable the display & structuring discourse 
with pertinent information and communicate this with participants 

Representation method (for discourse, argumentation and policy 
recommendations &/or decisions) 

Method of representing fine detail & synthesis of discourse, 
deliberations & policy rationale in an easy to digest form 

Participatory Democracy Specific Principles 
Analysis support Emergent complexity in wicked problems and high quantity of 

information in participatory democracy dictates the need for 
intelligence support tool(s) 

Adequate analysis resources Ensure adequate time & resources for analysis 
Timely feedback of analysis to participants Publish results ASAP and inform participants how results were 

used in making decisions (i.e. mapping) Relevant & open feedback 
Informed participation via easy to digest discourse and argument 
representation 

Relevant information in a form that is both more accessible and 
understandable to the target audience 

 

10.5.2 CSAV Enhanced Sensemaking 
Weick (1995) proposed that sensemaking (i.e. how a person, group, and/or organisation make sense 

of stimuli) (Woodside and Wilson, 2003) is triggered by cognitive dissonance or redressing 

surprise. Both Habermas (1984) and Weick (1995) place argumentation as a central tenet of 

communicative action and organisational sensemaking. Consultation mapping and the use of CSAV 

can function to support each of Weick’s ten sensemaking principles. 
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10.5.3 Consultation Programme Management 
The development a qualitative hierarchy of credibility to aid in weighting submissions could 

enhance the analysis. Information such as location, submission type and other can be added to map 

nodes using the Compendium tags feature. Additional information might include, who a submitter 

is, their background, perspective and motive (i.e. who & why), and their level of expertise on 

consulted issues and thus inform analysis concerning submitters’ perspective and bias (Refer to 

section 9.2.2.2). Controls to limit vagaries could be an element of consultation programme design 

and participant orientation but also a feedback mechanism to engage participants to support the 

clarification of communication ambiguity should be built into the programme. 

 

A map orientation, to stakeholders on IBIS ontology, the mapping notation and the mapping 

approach used, would be prudent. In addition, a general orientation of the consultation and mapping 

purpose could also assist participant comprehension. This might entail an initial address by the 

consultation authorities and the mapper(s) to participants via either face-to-face, video or prose 

presentation (Refer to section 9.4.2). 

 

Submission audits are a proposed consultation feature addition. This can be supported by CSAV, as 

CSAV explicates interpretation and decision logic, providing a record which, can be audited and 

reused (Refer to section 9.5.17). 

 

It is recognised that additional consultative planning programme features such as increased 

collaboration and feedback mechanisms would increase the scope of and required commitment in a 

public forum from that evident in the d-SEQ-RP Consultation. Accordingly, the introduction of any 

of these recommendations into a programme would have to be assessed on the merits of each case 

(Refer to section 9.3.7). 

10.5.4 Lessons Learned 
Computer supported argument visualisation can be used to support both online and off line 

consultations. Online consultations allows for both synchronous and asynchronous analysis and 

mapping of submissions. In offline consultations (e.g. town meetings), real-time mapping of debates 

can support the process in various ways:  

�x Refine content by enabling the recall of issues covered and thus reduce redundancy. 

�x Provide a record of arguments advocating or refuting issues covered and any decisions or 

conclusions reached.  

�x Provides a standardised argument language. 

�x Enables participants to evaluate personal motivations and biases. 
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�x Aid participants in making-sense of large volumes of disparate information. 

�x Provides a methodology for analysing communication and decision logic. 

�x Provides a technique for representing both a synthesised and detailed view of consultation 

discourse. 

10.6 Research Products 

In summary, the final products of this Project include:  

 

1. Development and evaluation of a detailed generic model ((i.e. Consultation Map) for 

representation and analysis of consultation discourse in wicked problems;  

2. Theoretical reification of the notional ideas of wicked problems and the 2nd generation 

systems approach following a grounded theory method. This Project validated that all 

theoretical constructs of the wicked problem notion were required and applicable to a 

substantial problem situation; 

3. The 2nd generation systems approach was extended with recommendations to represent and 

manage multifarious discourse in wicked problems;  

4. How CSAV and consultation mapping can be used to support and enhance Weick’s (1995) 

sensemaking theory is explained;  

5. Recommendations were developed for the execution of consultative policy development 

programmes and the use of CSAV in public engagement, submission analysis and policy 

development; and  

6. Generic theoretical requirements for software support in representing and analysing 

problems of arbitrary complexity were also specified and based on these commercial 

software developers have since adopted many of these specifications.  

10.7 Research Limitations 

The typical limitation associated with the difficulty of generalisability in case studies, as discussed 

in chapter 4, section 4.2.2.4.2 is noted as a research limitation. This study has focused on theory 

building using Charmaz’s grounded theory method. Some critics might claim that this is not 

grounded theory but grounded theorising due to the research being a single case study and therefore 

constant comparison was impaired. Through close adherence to Charmaz’s grounded theory 

approach however, substantial and ongoing constant comparison was in fact performed and as such 

is not considered materially to affect the validity of this research. In addition, the final 

determination on the representativeness of theoretical categories emerging from this project case 

would require subsequent theory testing using other cases. 
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A limitation was that the research was post analysis of the d-SEQ-RP Consultation case. Therefore, 

direct observation of actual events was not possible. The application of consultation mapping in 

real-time with the typically associated time and resource pressures would add a new dimension that 

the researcher was not exposed to in this Project. Due to resource limitations (i.e. time and 

personnel) and the confidentiality restraints of information privacy (Refer to section 7.3), the 

research was scoped to focus on discourse from the d-SEQ-RP e-Consultation only and 

concentrated the mapping on environmental atmosphere related submissions’ content. The analysis 

and mapping of the entire corpus of data from the d-SEQ-RP Consultation discourse would have 

intensified the work beyond what was regarded for a single person within the assigned timeframe to 

do high quality research. These restrictions bounded the research but also enabled a more focused 

and in-depth analysis of data. 

 

It is acknowledged that the respondent cohort in this project held varying levels of expertise in 

relation to argument mapping for e-Consultation. However, gathering data from a range of subjects 

types with a range of expertise was deemed appropriate because this would more accurately 

represent the mixture of personnel in a public consultation setting of which this case study was and 

to which the research findings would be most applicable. 

10.8 Implications for Future Research 

Future research could investigate the applicability of the consultation map model in other cases to 

test its generalisability. The findings of this Project case could be applied to a real-time consultation 

as opposed to a post consultation analysis.  

 

Future research could investigate further a framework for the evaluation of CSAV software and 

software features most applicable to the type of use sought in e-Consultation. In doing this, it would 

test the validity of the list 13 features found suitable in this research. 

 

Future research could also investigate in more detail why individuals have cognitive leanings 

toward certain argument map designs, graphical use in argument visualisations and in the 

recognition of icons/symbols in argumentation. Therefore, which designs and features generally, 

enhance comprehension and enable intuitive use. Usability trials could be conducted on the 

systematic changes of design features on comprehension. The depth of map content comprehension 

was not tested in this Project and could be investigated in future research. In addition, 

understanding the software features that assist and enhance argument validation in a wicked 

problem environment is another potentially fruitful future research direction.
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Appendix 1 - Major Concept’s Definition 
This dissertation draws on disparate literature in which definitions of the major research concepts 

are not always uniform across authors. Therefore, to establish the position taken in this thesis, 

definitions of key concepts are listed and defined below.  

 

Accountability - Governments have an obligation to account for the use they make of citizens’ 

inputs received through feedback, public consultation and active participation. Measures to ensure 

that the policy-making process is open, transparent and amenable to external scrutiny and review 

are crucial to increasing government accountability overall (OECD, 2001, p. 14). 

 

Argument Visualisation – The presentation of reasoning in which inferential or evidential 

relationships among claims and/or propositions are made completely explicit using graphical or 

other non-verbal techniques (van Gelder in Kirschner et al., 2003). 

 

Discourse - The diversity of verbal and written communication within a specified environment. 

 

E-Consultation - Elected representatives and government agencies use information and 

communication technologies and the Internet to consult the citizenry on matters of democratic 

governance. 

 

Indeterminate - Not fixed or known in advance; Of uncertain or ambiguous nature; Not leading to a 

definite ending or result (Lewis, 2007). 

 

Intelligence Amplification - (to augment the human intellect so the entity produced exhibits) “more 

of what can be called intelligence than an unaided human could; we will have amplified the 

intelligence of the human by organizing his intellectual capabilities into higher levels of synergistic 

structuring” (Engelbart, 1962, p. 19).  

 

Model - a thing used as an example to follow; particular version of a product (Soanes and 

Stevenson, 2004). In this research model is used in a generally fashion denoting a thing to follow. 

 

Representational Morphing - The ability for the mapping specifics (i.e. icons, links etc) and the 

software features to be easily modified to suit the requirements of different groups of users. 
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Scaffolding – In relation to intelligence, scaffolding refers to the provision of support for cognitive 

construction such as learning, decision-making and argumentation (Davis and Miyake, 2004). 

 

Schema – technical a representation of a plan or theory in the form of an outline or model; (in 

Kantian philosophy) a conception of what is common to all members of a class; a general or 

essential type (Soanes and Stevenson, 2004). In this thesis, the word schema denotes technical 

detail such as that within the consultation map model from this research.  

 

Tame Problems - Tame problems may be quite complex, but the lend themselves to analysis and 

solution by known techniques (Poppendieck and Poppendieck, 2003). 

 

Transparency - the disclosure of information by the government to enable policy clarity and 

rationale that is accessible to the affected public (Clarke and Foweraker, 2001). 

 

Wicked Problems - The problem definition is subjective, built on disparate and often contradictory 

logic within a dynamic context. Solutions are difficult to determine due to the complex 

interdependencies and heterogeneous stakeholder views. There are no definitive and objective 

answers. Furthermore, implementing any solution will generate waves of consequences, which may 

result in repercussions that are worse than the initial state. (see Rittel and Weber (1973)) 
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Appendix 2 – Glossary of Acronyms 
 
CSAV - Computer supported argument visualisation 
 
d-SEQ-RP - draft South East Queensland Regional Plan 
 
e-Consultation - Electronic consultation 
 
e-Democracy - Electronic democracy 
 
ICTs - Information and communication technologies 
 
OECD - Organisation for Economic Co-operation and Development 
 
IBIS - Issue Based Information System 
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Appendix 3 – Research Questionnaires 
 

Stage 1 – Questionnaire 
 
Analysts/Planners Interpretation 
Government Analysts Expertise 

i. Would other regional planning government officers (i.e. in Australia and/or globally) with 
similar expertise, come to the same conclusions as the OUM analysts have from the draft SEQ 
Regional Planning Consultation submissions? (Specialist question - Government question only) 

 
ii. As a professional regional planning officer, is it your function to analyse the data objectively 
(i.e. representing the citizenry) or subjectively as an individual expert? (Specialist question - 
Government question only) 

 
 
Argumentation in Participatory Democracy 
 Do you perceive any benefit from the use of argumentation in the analysis of consultation 
submissions in participative democracy? (Specialist question - Experts & Analysts only) 
 
 If yes, please cite the benefit(s) and how it could add value. (Specialist question - Experts & 
Analysts only) 
 
 
Computer Supported Argument Visualisation 
 Can you perceive/imagine any added value in using computer supported argument 
visualisation (CSAV) to analyse public consultation submissions? (All stage 1 questionnaire 
respondents) 
 
 How might the use of CSAV enhance an analysts/users critical analysis and thus 
understanding of public consultation data? (All stage 1 questionnaire respondents) 
 
 How might the use of CSAV diminish an analyst’s/user’s critical analysis and thus 
understanding of public consultation data? (All stage 1 questionnaire respondents) 
 
 If computer supported argument visualisation or dialogue mapping were utilised in 
participatory democracy how might the high volume of nodes (participants & arguments) be dealt 
with? (All stage 1 questionnaire respondents) 
 
 
Mapping Design 
 What type of map structure (i.e. left to right hierarchical tree, top down tree, star format etc) 
would you recommend for mapping dense dialogue such as a popular consultation forum? 
(Specialist question – Experts only) 
 
 What type of map structure is the easiest for you to follow/understand? [i.e. Star, Left-Right, 
Top-Down, No Preference] Please write the relevant option and any additional comments (All 
stage 1 questionnaire respondents) 
 
 Is there an approach to the mapping of submission themes that you would consider better 
than those used? If so, what would you do differently? (All stage 1 questionnaire respondents) 
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Crosslinks 
 Does the elimination of crossover links assist or diminish your comprehension of map 
content? (All stage 1 questionnaire respondents) 
 
 Is the fact that responses (nodes) are reused and therefore responses duplicated multiple 
times effective, misleading or of no consequence? (All stage 1 questionnaire respondents) 
 
 
Additional Graphics & Software Features 
 In your opinion, is the additional pictures in map 8 beneficial (i.e. assist comprehension 
and/or your map preference) or just window dressing? Please briefly explain your answer. (All 
stage 1 questionnaire respondents) 
 
 In your opinion, is the boxing in map 9 beneficial (i.e. assist comprehension and/or your map 
preference) or just window dressing? Please briefly explain your answer. (All stage 1 questionnaire 
respondents) 
 
 Please suggest any additional features that you think might aid you in constructing maps and 
enhance the representation of map content. (All stage 1 questionnaire respondents) 
 
 
Maps from Government Reports 
 Do you perceive any benefit(s) from the mapping and/or representation of content from the 
Consultation Report (Map 11) and the SEQ Regional Plan (Map 12) in this manner? (All stage 1 
questionnaire respondents) 
 

 Who do you think would benefit from this approach and why? [The analyst, the public 
or both] (All stage 1 questionnaire respondents) 

 
 
IBIS Grammar 
 Do you think that the IBIS related notation in Compendium is adequate for mapping regional 
planning consultations and associated decision-making processes? (All stage 1 questionnaire 
respondents) 
 

 If not, what notation or additional notation would you consider useful? (All stage 1 
questionnaire respondents) 

 
 
CSAV & Software Environment 
 Do you think that a collaborative, CSAV mapping environment for government analysts 
would add value to public submissions’ analysis? [i.e. where more than one analyst can map their 
analysis of submissions into a common map or maps] (All stage 1 questionnaire respondents) 
 

 If yes, in what ways do you think that a collaborative CSA environment would be more 
beneficial than a non-collaborative CSA environment? (All stage 1 questionnaire 
respondents) 

 
 Do you think that a synchronous [i.e. occurring or existing at the same time] collaborative 
CSA environment would be more beneficial than an asynchronous [i.e. not occurring or existing at 
the same time] collaborative CSA environment? Please explain your answer? (All stage 1 
questionnaire respondents) 
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 What are the different kinds of insight that a CSAV tool could provide to analysts? To what 
can any insights gained be attributed? (All stage 1 questionnaire respondents) 
 
 
Software Features 
 Do you think that currently available argumentation software has limitations (i.e. significant 
or otherwise)? If yes, what are the limitations that you perceive? (Specialist question – Experts 
only) 
 
 Do you think that contemporary argumentation software enables adequate personal 
expression via graphical enrichment (e.g. text fonts & styles, colours, graphics, node choice, 
notation choice etc)? (Specialist question – Experts only) 
 
 What features in argument visualisation software would you like to see developed? [Even if 
your knowledge of software is limited, please write any and all suggestions that come to mind] (All 
stage 1 questionnaire respondents) 
 
 
ADDITIONAL COMMENTS 
 Please write any additional comments, observations that you might have in relation to the 
maps, argumentation or CSAV in general. (All stage 1 questionnaire respondents) 
 
 In relation to the use of computer supported argumentation, what can you suggest that might 
be done to support you in the analysis of public submissions? [Please write any and all suggestions 
that come to mind] (Specialist question - Government question only) 
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STAGE 2 QUESTIONNAIRE 
 
COMPENDIUM SOFTWARE  

1. Do you consider yourself to be an expert, experienced (but not an expert) or a novice user 
of Compendium? (All stage 2 questionnaire respondents) 

 
1a. If not an expert, would training in the use of Compendium mapping be required to 
aid your understanding of the d-SEQ-RP maps? (All stage 2 questionnaire respondents) 

 
 
INTELLIGENCE AUGMENTATION 

2. In what ways do the maps assist in communicating, understanding and tracking the 
consultation content? (All stage 2 questionnaire respondents) 

 
 
THEMES (SYNTHESISATION) 

3. Does map 27 provide you with an effective summarisation of themes elicited from 
consultation dialogue? (All stage 2 questionnaire respondents) 

 
 
TRANSPARENCY 

4. Does map 28 effectively provide evidence of the government’s response in relation to the 
consultation themes (increased transparency)? (All stage 2 questionnaire respondents) 

 
 
MAP DESIGN 

5. In utilising the criteria elicited from questionnaire respondents, are the resulting maps an 
improvement on the originals? (All stage 2 questionnaire respondents) 

 
 
MAP STRUCTURE 

6. Do you prefer a single structure type (i.e. top-down; star; or left-to-right)? (Please provide 
rationale for your answer) (All stage 2 questionnaire respondents) 

 
 
TOPOLOGY (GROUPING & STACKING) 

7. For addressing dense dialogue, is the use of grouping and stacking, in Map A (i.e. to 
compact the layout and minimise scrolling) as opposed to a more linear grouping design in 
Map B effective? (Please provide rationale for your answer) (All stage 2 questionnaire 
respondents) 

 
 
CROSSLINK DISTINCTION (COLOUR) 

8. Is the use of a specified and independent colour (light blue) for crosslinks effective? (Please 
elaborate) (All stage 2 questionnaire respondents) 

 
 
CROSSLINK USE 

9. Do you prefer the maps with or without crosslinks? (Please provide rationale for your 
answer) (All stage 2 questionnaire respondents) 

 
 
TEXT & GRAPHICS 
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10. Does the mixture of text and graphics as opposed to text alone enhance your 
comprehension of consultation/map content? (Please provide rationale for your answer) 
(All stage 2 questionnaire respondents) 

 
 
GRAPHICS 

11. Are the additional graphics in map 22 an enhancement of detractor to the map quality and 
your comprehension? (Please provide rationale for your answer) (All stage 2 questionnaire 
respondents) 

 
 
TEXT COLOUR (CHUNKING) 

12. Has the use of text colour effectively segmented/chunked related content? (All stage 2 
questionnaire respondents) 

 
 
MAP INSTRUCTIONS 

13. Do the descriptions online explaining the organisation and design of the maps enhance 
your understanding of the maps? (Please provide rationale for your answer) 

 
 
RECOMMENDATIONS 

14. Do you have any suggestions for further improving mapping and map design in this 
environment? (All stage 2 questionnaire respondents) 

 
15. Is the Compendium modeling and its IBIS related grammar (notation) adequate for 

analysing/mapping regional planning consultations? (All stage 2 questionnaire 
respondents) 

 
15a. If not, what changes do you suggest? (All stage 2 questionnaire respondents) 
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Appendix 4 – Software Feature Specifications 
 

IBIS ONTOLOGY & COMPENDIUM SOFTWARE 
1. “A software package that enables the entering of issues raised in submissions and 

providing assistance in collating the strategic issues” (Analyst 2).  
 

Compendium has evolved into broader functionality than is described here (Consultant 2). 
It is promoted on the Compendium Institute and Open University web sites as: 

 
“Compendium is about sharing ideas, creating artifacts, making things together, and 
breaking down the boundaries between dialogue, artifact, knowledge, and data.” (Selvin et 
al., 2005) 

 
“Compendium is a software tool for visual thinking. You can use it to cluster and connect 
icons linked to ideas, concepts, arguments, web sites and documents. We have also shown 
that Compendium's visual information management facilities help people manage large 
amounts of information in an intuitive way, in education, research, business and 
government.”(The Open University, 2006) 
 
MAP VIEWS 

2. Alternate view types e.g. collapsible outline (Expert 1). Outline view has been added and 
prefuse style is under development. 
 
MAP ORIENTATION 

3. Explanations, training videos and examples on notation use (Expert 2). Training videos 
and materials are now available. A welcome node with a quick introduction is produced in 
each new project. 
 
FORMATTING 

4. Formatting capabilities at node and view levels (Expert 1) 
A node format toolbar has now been added. Additional development of this feature is 
underdevelopment (e.g. Node label alignment) (Consultant 1). 

 
5. Toolbar formatting enhancements to enable greater choice (e.g. symbols, node choice, 

notation choices). Development has occurred here. Stencil sets enable users to create and 
use symbol and node palettes. 

 
6. Improvements to make box drafting and line diagram easier (Expert 3). A snap-to-grid 

feature is on the to-do list but Compendium is not a drafting tool and have no plans to 
become one (Consultant 1). 

 
LINKS 

7. Dotted line links for cross-links (Expert 8) 
Cross-links refer to links that proceed from a node that are additional to the direct link to 
the primary parent node. The option of dotted lines for any links would be worthwhile. 
Consultant 2 said, dotted line links for cross-links should be added to the to-do list. This is 
now a feature on the Compendium feature request list. 

 
8. Curvy link lines (Expert 1) 

Features for various formatting options for link lines and arrows, line style and shape (e.g. 
curved lines) are under development. This is on the feature is on the request list. 
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9. Ability to turn cross-links off/on 
Ability to turn cross-links off/on (i.e. cross-links are links that cross to multiple nodes). 
Thus, the functionality to turned off/on all links except the node links direct to primary 
parent nodes (Expert 8). Now added to the to-do list. This is now a feature on the 
Compendium feature request list. 

 
10. Adjustable link line label placement 

Functionality and flexibility to adjust the placement of link line labels for when congestion 
is an issue. Ideally, this could be automated but manual placement anywhere along the link, 
across the link and at any angle would also work. Consultant 2 said this should be added to-
do list. These are now features on the Compendium feature request list. 

 
11. Options for link route placement/adjustment 

Options for link route placement/adjustment when desired (i.e. to direct around nodes on 
the link path rather than through). Consultants 1 and 2 said this should be added to the 
software development to-do list. This is now a feature on the Compendium feature request 
list. 

 
12. Functionality to join links with other links 

Additional flexibility in the placement of links that is, the functionality to join links with 
links (e.g. fish bone design). Consultants 2 said this should be added to their to-do list. 
Consultants 1 said that linking links to links is a complex function and requires a data 
structure to support it. There are plans to incorporate this feature in 2008. This is now a 
feature on the Compendium feature request list. 

 
13. Link line thickness representing node quantity or weight of responses (Expert 3 & MIS 

Student 1). Consultant 2 said link line thickness should be on the feature request list. 
 
NODES 

14. Frequency and/or prominence of node content within a map. 
This relates to when mapping discourse and particular node content within the map is 
prominent because multiple respondents acknowledge it (i.e. frequency), or it is significant 
for other qualitative reasons.  
 

15. Prominence could be represented by selecting an item in the form of percentage or 
Likert scale from a drop down menu to represent node weighting.  
 

16. Another option could be the inclusion of an automated number within nodes to 
represent such frequency within a map (e.g. 20 members agreed with a particular 
option).  

 
17. Another option might be link line thickening to represent prominence, quantity or 

weight of responses (Expert 3 of MIS Student 1). However, this could be counter-
productive in that it might occupy necessary space.  

 
Compendium does have a node weight indicator which displays a number for how many 
times a node is transcluded. Line thickness has not been considered and a node weighting 
menu is a feasible feature (Consultant 1). These are now features on the Compendium 
feature request list. 

 
An application of weighting is, for example, when mapping a debate in which a question 
has been asked, (1) the number of times the same response is given could be numbered 
within the nodes. If a node contains the same wording elsewhere in the map, it is indicated 
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that the node has been duplicated X number of times. Tranclusion does this BUT across 
maps not within maps. (2) The node could have a scale that could be manually selected 
(e.g. 100% believable, 75%, 50%, 25%, 0% OR a sliding Likert scale ranging from 1 – 7 
OR totally agree, moderately agree, undecided, moderately disagree, totally disagree) 
[added for clarification] 

 
This could also be represented by thickening of link lines. The more node content is 
repeated the thicker links from them become. The number of times the same response is 
given or a node is repeated could be indicated automatically but also include a manual 
override. As the number increases so too does the link line from or to it.  

 
18. Increased node shape options (e.g. flow chart shapes)  

 
19. Node shape formatting capabilities [can be achieved through stencil sets]  

 
20. Map formatting enhancements to enable greater personal expression (e.g. symbols, node 

choice, and notation choices). These would come under stencils sets as mentioned above. 
Thus, these have now been accommodated. 

 
21. Ability to apply a specified size to multiple selected nodes for images or icons. This 

would enable the setting of node/image specifications so that when multiple graphics are 
required in a map or project, each time a graphic is added all graphics displayed in nodes 
would be the same size. Currently, you can only specify the image size of a node icon 
image, on a per node basis. This is now a feature on the Compendium feature request list. 

 
22. Additional map nodes alignment functionality (e.g. star cluster). Additional arrange 

features such as star cluster structure options are on the feature request list.  
 

23. When adding images/icons to nodes, Compendium should automatically browse the 
last accessed folder, during a session. When adding images/icons to nodes via the process 
of node properties / contents / background image or icon / browse, Compendium should 
automatically browse the last accessed folder, during a session, rather than going to the 
default My Documents each time so that when this process is required multiple times in 
large maps/projects the user does not have to re-navigate to the specific folder each time. 
This is now a feature on the Compendium feature request list. 

 
TEXT 

24. Map text spell check This is now on the feature request list (Consultant 1). 
 

DRAG & DROP 
When text is dragged in from another application, currently the text is added as a note node 
by default. A user should be able to select the node type.  
 

25. Once a node type is selected, it should remain selected until the user wants to change to 
another node type. 

26. In addition, each time text is dragged in from another application, a dialogue box opens (i.e. 
Drag and Drop Selection). A user should be able to select do not display. 

 
When dragging/dropping from another application, Compendium brings up a menu to 
select from, process as plain text, Excel or Word, although the Word option is often greyed 
out. When an option is selected, the node created is always a note node. Being able to select 
the node type and for it to then remain this node type for subsequent drag/drops, until 
another node type is required, would be useful. For example, you could work through a 
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document and drag all text that you want as pro nodes. Then you could drag all text that 
would be in question nodes etc. Also, once an initial choice is made, it would good if the 
drop down menu did not open for every subsequent drag/drop. 

 
Consultants 1 and 2 asked that these be added to feature request list (Consultants 1 & 2). 
 
COLOUR PALETTE 

27. The last selected colour should remain visible on the toolbar. When colours have been 
selected for text, and/or node backgrounds, the last selected colour should remain visible on 
the toolbar for quick user-access, so that a user would only need to reopen the colour pallet 
when a change of colour is required. This is now a feature on the Compendium feature 
request list. 

 
28. “Distinguish brighter colours (like reds and greens) should be used on the more important 

links”  (Analyst 1). Essentially, how users apply colour is their choice (Consultant 1). Yet, 
prominence and/or frequency of node content distinguished by brightness of node 
background and/or link colour would be an automated option and would require more 
investigation. 

 
MAP LAYOUT & ALIGNMENT 

29. Background grid to guide placement and alignment of nodes. A ‘Snap to Grid’ feature 
is on the request list. Adding a background grid with specified mesh size is also on the list. 

 
30. Additional map nodes alignment functionality (e.g. star cluster) is on the request features 

list. 
 

SAVING / EXPORTING 
31. Indented text options and export to Word and PowerPoint. Indented text export option 

that will create a hierarchical report structure for map content with parent/child or 
heading/subheading indented distinctions. This would be useful for when a map has been 
created, the content can be exported to popular programs such as Microsoft Word as reports 
and PowerPoint as slides that can be edited further (Outline & Content).  
 

32. The export features should enable the user to choose a report structure. For example, 
with or without numbered headings, the style of numbering, (e.g. 1, 1.1, 1.1.1; 2, 2.1, 2.1.1 
or 1, 1a, 1aa), the depth of indent (1, 2, 3, 4 etc deep), headings with or without map icons 
and graphics, export with or without inclusion of the full map image. 

 
Outline view and export to html has now been incorporated and further upgrades are 
underway (Consultants 1 & 2). Furthermore, some developers are working on an addon that 
converts Compendium files into indented text for Microsoft Word (Consultant 1). 
Consultant 2 said add this to the enhancements list. These are now features on the 
Compendium feature request list. 

 
33. Compendium should select the last folder exported to within a session. When exporting, 

Compendium should select the last folder exported to within a session rather than returning 
to the default export folder each time. This is particularly useful when a project has a large 
quantity of maps and a user is required to export multiple single items to folders other than 
the export folder. It is reasonable to assume that many users, particularly in high quantity 
projects, will typically create a library of folders to save their work (e.g. within My 
Documents).Consultant 2 said this should be added to the to-to list. This is now a feature on 
the Compendium feature request list. 
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EXPORT 
34. Ability to produce posters from maps (Expert 3). This can be achieved via jpeg and pdf 

file exports. In addition, further printing enhancements are on the development list 
(Consultant 2).  

 
35. Web publishing feature enhancements (Expert 1). Many options to improve html exports 

have been developed in the not yet released version and others are under development 
(Consultant 1).  

 
INTERFACE DESIGN (WORKSPACE) 

36. A removable frame/window workspace where a text document that is to be analysed 
and mapped, can be loaded and displayed, from which text sections can be selected and 
added into maps via drag and drop. Consultant 2 said this should be added to to-to list. This 
is now a feature on the Compendium feature request list. 

 
USER MANAGEMENT 

37. Integrated mouse and controls (i.e. programmable short cuts) (Expert 7). There are a 
large list of keyboard controls to do actions as well as with the mouse to help with speed 
and accessibility and there are more on the to-do list (Consultant 1). 

 
SEARCH 

38. An amalgamation of features from Google style search functionality and treemapping 
technology (algorithms) would aid in the recall of previously created maps, argumentation 
and nodes that match the needs of a situation. Several search features on feature request list 
and some others are under experimentation (Consultant 1). 

 
The concept of being able to recall previously created maps, argumentation and/or nodes 
via Google style search functionality rather than exact text spelling matching would be 
beneficial. Particularly, in large volume communications such as the d-SEQ-RP 
consultation and map knowledge bases. In addition, treemapping technology (algorithms), 
which compress large volumes of content (e.g. maps) that can be meaningfully categorised, 
sorted and displayed in a condensed form (a map library) and accessed via a single window 
would improve manual scanning (Shneiderman and Wattenberg, 2001). Combining these 
two technologies would aid in the recall of previously created maps, argumentation and 
nodes that match the needs of a situation. 

 
Much of this detail is not on the feature request list and should be added (Consultant 2). 
This is now a feature on the Compendium feature request list. 

 
39. Save searches (Expert 1). This feature is on the Compendium feature request list. On the 

feature request list is the concept of catalogue lists, where you can associate a search with a 
list, which will then auto-refresh itself from the search specifications to show, for example, 
all current decisions (Consultant 1). 

 
ANALYSIS AND STATISTICAL FEATURES 

40. Many of the finding from this Project relating to analysis and statistical feature were 
specifically relevant to government analysis of public submissions. Yet, additional 
analysis and statistical features would be useful in general. For example, a search could 
show the number of times a word occurs in nodes, the amount of pro or con nodes in a 
defined map area, the number of answers to a specified question. User specified statistics by 
node type and node content (i.e. word and term frequency). Consultant 2 said add to list 
with detail. This is now a feature on the Compendium feature request list. 
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41. Ability to ID and recognise a submitter (e.g. in collaborative dialogue or when a single 
user adds dialogue/nodes post-meeting) (track the submissions of an author for 
transparency and to reduce duplication & redundancy). These features are being addressed 
in relation to new groupware features on the request list. Furthermore, in the database and 
core there is already a full audit system written, but has not been activated yet (Consultant 
1). 

 
42. “ Some recognition that all submissions are not equal, either the merit, the authority, or 

the motive” (Analyst 3). This feature has particular application for government analysts. 
This is not a feature for the general population of users as in most instances of group 
participation; autonomy is important (Consultant 1). 

 
43. “ Prioritisation of nodes and links based on established criteria and  

a. The number of times the issue occurs (the same or similar submissions received)” 
both within and across maps (Analyst 1).  

b.  “A number within the node according to its frequency” both within and across 
maps (Analyst 1). 

c. “e.g. colour coded nodes or line thickening, for nodes or links where an issue 
frequently occurs or issues are determined as integral to the project”.  

d. Link line thickness representing node quantity or weight of responses (Expert 3 & 
MIS Student 1)  

 
44. A measurement to represent the interpreted weight (i.e. merit, authority or motive) of a 

submission. (Analyst specific) 
 

These were referred to above. Some items are on the request list (e.g. Node frequency 
within lists and prioritisation) (Consultant 1). Recognition of a submitter is also a public 
consultation feature. This refers to some way of specifying that particular nodes are from a 
certain person. Writing a name in each node can become cumbersome when there are 
thousands of participants. In addition, this could also refer to when a map is created 
collaboratively; each different mapper’s nodes could contain an ID that can be traced back 
to them. These features have particular relevance and application for government analysts. 
Consultant 2 said some of these could be accomplished by outboard tools. 

 
REPRESENTATIONAL MORPHING 

45. Improved adaptation of applications to reflect disparate domains (Expert 7). This 
supports an objective of Compendium development (Consultant 2). 

 
The IBIS related ontology and the developments of stencil features in Compendium makes 
it applicable to most situations but representational morphing is an ongoing work.  

 
46. Adaptable icon toolbar palette. As mentioned above, stencil sets accomplish this. 

 
SOFTWARE COMPATIBILITY 

47. Compatibility with other popular applications  (e.g. Microsoft Office) (Expert 1). This 
objective is on Compendium’s to do list (Consultant 1 & 2). 
 
DRAG & DROP 

48. When text is dragged in to Compendium from another application, currently the text is 
added as a note node by default. A user should be able to specify the node type desired. 
Once a node type is selected, it should then remain selected until the user wants to 
change to another node type. This would enable quicker processing and mapping of large 
quantities of text (e.g. transcribed meeting discourse). In addition, currently, each time text 
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is dragged in from another application, a dialogue box appears (i.e. Drag and Drop 
Selection). A user should be able to select do not display, if desired, after an appearance of 
this dialogue box.  

 
Consultants 1 and 2 requested, that these be added to Compendium’s feature request list. 
This is now a feature on the Compendium feature request list. 

 
49. Drag and drop enhancements within the parent application and from within the 

application of others (Expert 1). Multiple feature requests for improving internal and 
external drag and drop are on the feature request list. 

 
GROUPWARE 

50. Improved groupware and database capabilities, especially, easer synchronous and 
asynchronous sharing (Expert 1). Consultant 2 stated that this should be on the to do list 
(Consultant 2). Many groupware enhancements are under experimentation and 
development. These consist using the Compendium’s MySQL database over the Internet, 
developing synchronous use via Citrix, and an online Compendium system (Consultant 1). 

 
Collaborative Mapping 

51. Enable users to edit and develop map content collaboratively within a virtual shared 
display. As mentioned above, many groupware features are under development.  
 
PROGRAMMING 

52. Further ability to customize and extend, including scripting/macro capabilities are 
being considered (Expert 1). However, to become an extendable system like an Eclipse-
based application it would require the rewriting of Compendium’s code. Compendium’s 
source code will soon become fully open source and this may place more restrictions on 
alterations. Macro systems have also been touched on and are on the to do list. Another 
approach is to develop plug-ins to enhance import/export and other features (Consultant 1).  

 
53. The ability to represent content in 3 dimensions (MIS Student 6). Features such as 

prefuse, which can show data in various ways, including 3 dimensional are under 
development (Consultant 1). 

 




