
Applied Human Factors and Ergonomics International

Extracting Design Information from the
Outputs of Systems Analysis: A Case Study

in Public Transport Ticketing

Gemma J. M. Reada, Paul M. Salmonb, Michael G. Lennéc and Daniel P. Jenkinsd

aHuman Factors Group, Accident Research Centre
Monash Injury Research Institute, Monash University, Victoria, Australia

bUniversity of the Sunshine Coast Accident Research
University of the Sunshine Coast, Maroochydore, Queensland, Australia

cHuman Factors Group, Accident Research Centre
Monash Injury Research Institute, Monash University, Victoria, Australia

dDCA Design International
Warwick, UK

ABSTRACT

Analysis and design activities underpinned by the systems thinking are required for the design of modern complex
sociotechnical systems. Cognitive work analysis is a commonly used analysis framework for understanding complex
systems. Although the framework  was developed with a  view to then using analysis  outputs  to inform system
design,  questions about  its  direct  application to  design remain.  This  paper  will  describe  an  approach  that  was
developed  to  support  the  translation  of  cognitive  work  analysis  outputs  into  design-relevant  information.  The
approach was applied to a case study analysis of a public transport ticketing system, with the insights documented
during the analysis being used to prepare design materials for  a participatory design workshop. The process of
identifying design-relevant information from the analysis outputs and applying this to the preparation of design
materials was found to be structured and efficient,  providing the potential for traceability between analysis and
design without constraining the creativity required for design innovation.

Keywords:  System  design;  Cognitive  work  analysis;  Systems  analysis;  Transport;  Ticketing  system  design;
Transport ticketing system

INTRODUCTION

The application of systems-based approaches to analysis and design is becoming more important in the modern age
of increasingly technologically  complex, distributed,  high-risk domains .  Cognitive work analysis (CWA) is an
analysis framework underpinned by systems thinking and open systems principles. While CWA has been used in
many design applications , like all human factors analysis methods, the outputs of CWA provide information to
support the design process rather than creating the design concept itself.

This paper will describe an approach to the translation of design-relevant information arising from the application of
CWA  to design. A case study focusing on the public transport ticketing domain will be used to demonstrate an
aspect  of  this  approach,  the  identification of  insights  and  their  application  in  the  preparation  of  materials  for
participatory design workshops.

Cognitive Work Analysis
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CWA is a framework of methods that supports the analysis of complex socio-technical systems with the aim of
improving system design (Vicente, 1999). It is unique in its formative, constraint-based approach, in that it can be
used to model the possibilities for behaviour, rather than describing actual behaviour (i.e. how work is done), or
prescribing  normative  behaviour  (i.e.  how work  should be  done).  The framework  encompasses  five  phases  of
analysis  that  commence  by  modelling  the  environmental  constraints  within  the  domain  (though  work  domain
analysis),  and  then  considers  the  tasks  (through  control  task  analysis),  strategies  (through  strategies  analysis),
allocation of functions amongst human or technical actors (through social organisation and cooperation analysis)
and the competencies required by actors operating within the domain (through worker competencies analysis) .

CWA  has  been  used  to  analyze  many  varied  complex  systems  including  nuclear  power  generation  ,  military
command and control , air traffic control , road transport  and rail transport . It is an established analysis framework,
with evidence showing that its application can improve system design . Yet despite the framework’s increasing use,
questions remain over its use as a design tool, and the details of how it is used in design applications . Design
guidance for CWA tends to focus on the development of displays and interfaces and there is a need to support the
use of CWA outputs in design processes for all system elements,  such as the design of teams, procedures,  and
training systems.

In response to the need for further support and guidance for using CWA in integrated systems design, the CWA
design tool (CWA-DT) was developed. The tool aims to provide guidance for a design team wishing to use the
outputs of CWA for design purposes. Acknowledging the close relationship between analysis and design, and the
iterative nature of the process, the tool provides guidance for both analysis and design. 

The CWA Design Tool

The CWA-DT provides guidance for various stages of a design process from planning the analysis process through
to implementation. It consists of guidance as well as structured documentation to assist users to plan for and execute
their design activities. Due to space constraints, this paper focuses the analysis phase and the design planning phase
and omits discussion about the subsequent design activities.

Analysis stage 

The  CWA-DT provides  some guidance  to  assist  the  analysis  process.  However,  it  does  not  intend  to  replace
authoritative texts on CWA and refers readers to such guidance available for completing the analysis phases. The
analysis phase is driven by an Analysis Brief  developed prior to the analysis commencing.  The main contribution of
the CWA-DT in the analysis stage is the guidance and templates for recording insights derived by the analysts
regarding the system under investigation. Insights in this context include both non-obvious inferences from the
evidence provided in the analysis , as well as more obvious findings about the system that the analyst considers
important for the design process.

The template for documentation of insights prompts the analyst to provide a description of the insight identified and
how it was identified (i.e. which phase of CWA was being undertaken and the thought process surrounding the
insight development). This enables an explicit linking between the analysis, the insight, and any proposed design
subsequently stemming from the insight. When documented, insights are categorized into  Assumptions,  Leverage
points, Metaphors, Scenario features or Design solutions. A description of each is provided in Table 1.

Table 1: Types of insight documented in the CWA-DT

Insight type Description
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Assumption
An insight relating to the underlying assumptions upon which the system, or part

of the system is based. Could include hypotheses and beliefs about how the
system functions.

Leverage point An aspect within a system which if changed in a small way, could produce big
changes across the system .

Metaphor
The comparison, interaction or substitution of two subjects on a symbolic level. To
promote creativity through metaphor, the differences between the subjects should

be significant but there should be some similarity .

Scenario feature A feature of a potential scenario such as a type of actor, attributes of an actor, a
type of task, an environmental disturbance or influence, etc.

Design solution A proposed design or feature of a design identified by the analyst/s.

Design planning stage

In  addition  to  developing  documentation  to  guide  the  design  process,  the  design  planning  stage  involves  the
development of materials for participatory design workshops. This enables the communication of insights usually
only available to the analysts to those not directly involved and immersed in the analysis. This is important for
participatory design processes where it is impracticable for stakeholders and users to be involved in the details of the
analysis, but it is those details that make CWA such a unique and valuable analysis framework. The insights are not
simply communicated to the participants,  but  are incorporated  into participatory design activities involving, for
example, scenarios, metaphorical design, and brainstorming.

ANALYSING THE PUBLIC TRANSPORT TICKETING SYSTEM

The public transport ticketing domain

Public transport systems are funded by public revenue (i.e. taxes) as well as contributions by the end user. The user 
contribution is collected through the sale of tickets, with various means employed to enforce the requirement to hold
a valid ticket for travel. Internationally, the trend in ticketing systems has been a move towards durable smartcards 
that store value rather than disposable paper tickets in line with a general trend toward a cashless society.

An Australian state government has recently implemented a smartcard-based ticketing system. The smartcard 
system is used on multiple modes of public transport (e.g. train, bus, etc) with fares based on two geographically-
based zones of travel. The durable plastic card is required to be purchased, and value (monetary amount) or a travel 
pass (a product that enables travel for a set period of time) to be purchased and loaded prior to travel. Purchasing 
and loading facilities are provided at many, but not all, locations at which passengers may begin their journey. Since
it was introduced, the ticketing system has been subject to large-scale criticism from its users and the media 
regarding aspects such as the speed of processing, usability and convenience of ticket purchasing. As an example of 
a failure system design, it was considered that this example would provide an interesting case study.

Planning the analysis process

The analysis process was planned through the analysis brief developed at the beginning of the project. The fictional 
analysis brief noted that the current system was subject to criticism and described the need for the project as:

An election is held and a new government, not involved in any past decisions about the system, is elected to
power. The new Minister for Transport has tasked this project team with reviewing the ticketing system and
designing the next generation system for implementation in 5-10 years’ time. The team is to identify and
learn from the issues with the current system and design a new system that meets the goals of government
and users.

The analysis brief also described the deliverable of the project as a proposed design solution for a ticketing system
appropriate for a metropolitan public transport system in 5-10 years’ time.  Other points from the analysis brief
included that data should be collected regarding both regular and irregular users, and that the project is constrained
to the design of a ticketing system, rather than alternative means of gaining funds for public transport operations.

Data sources
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A work domain analysis was developed for the ticketing system drawing upon publicly available documentation and
interviews with two subject-matter experts. The latter four phases of the CWA analysis were informed by interviews
with six users of the ticketing system (three regular and three irregular users),  using semi-structured interviews
based on the critical decision method, as well as reference to publicly available documentation.

Work domain analysis

The work domain analysis phase of CWA describes the functional structure of the work domain . The abstraction
hierarchy (AH) is used in this phase of analysis.  It  describes  the constraints of the work domain within which
behaviour is possible.  The AH  encompasses five levels of abstraction, with means-ends links between nodes at
adjacent levels. The representation identifies the physical resources available in the system, the processes afforded
by those  resources,  the  functions  supported  by  the  processes,  the  values  and  priorities  that  are  measured  and
monitored within the system, and the overall purpose/s of the goal-directed work domain .

During the development of the ticketing system AH, it became clear that there were discrepancies in how the work
domain is viewed by the government stakeholders of the system and the users of the system. For example, while the
primary purpose of the system from the government point of view was defined as  to collect revenue from public
transport users, for the users the primary purpose was reach destination. This suggests that while government may
view the ticketing system as a sub-system of the wider public transport system, users experience ticketing in an
integrated  manner  within  the  overall  service  being  delivered.  This  discrepancy  between  different  system
stakeholders is dealt with in the work domain analysis of CWA by analyzing the object worlds, or perspectives, of
different stakeholders . This was achieved within the AH by delineating the parts of the work domain that belonged
to only one stakeholder’s object world with the remainder of the work domain being shared.

One of the insights derived during the development of the AH arose originally from reviewing the transcript of an
interview with one of the subject matter experts. The interviewee had stated that ‘ (I) think they should have trusted
the user a lot more than they did. People want to do the right thing and if people don’t want to do the right thing
they’ll go out of their way to not do it.’ This statement resonated as a number of the users interviewed stressed that
they wanted to comply with the rules around ticketing and make sure that they had a valid ticket for their journey.
However, ensuring compliance with regulations is a key part of the government object view within the AH.

Figure 1. Extract of the AH showing stakeholder object worlds, focused on nodes associated with
compliance and enforcement

Figure 1 provides a simplified extract of the AH; showing only those nodes relating to enforcement and compliance.
It can be seen that the value of  Minimize fare evasion was shared amongst both government and public transport
users. Users also had a purpose to comply with legislation (e.g. ticketing regulations). Although users valued the
need to avoid fare evasion, reviewing the nodes that are highlighted in bold, it can be seen that enforcement has a
key role in the system. Reading from the bottom level  up it  can be seen that  Enforcement  documentation is  a
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physical object that supports the process of the Service and processing of infringements. This process supports the
function of Enforcement of ticketing regulations, which is related to Minimizing fare evasion, which in turn supports
the government’s primary purpose to Collect revenue from public transport users. This supported the initial insight
that the system is designed on the assumption that users do not want to pay for transport and are not trusted to
voluntarily comply with regulations. This assumption was documented in the insights template.

Control task analysis

The control task analysis phase of CWA identifies the activities and tasks that need to be carried out within the work
domain. The tools used in this phase include the contextual activity template (CAT) which analyses activities in 
work domain terms, as well as the decision ladder which analyses activities in decision making terms .

Contextual activity template

The CAT developed for the ticketing system case study is shown in Figure 2. The template is a matrix with the
situations encountered within the work domain represented by the columns and the functions occurring within the
work domain shown in the rows. The circles with the attached bars in the matrix represent situations in which the
functions typically occur. The dotted line boxes in the matrix indicate situations in which the functions could occur,
although they may not typically occur there . Figure 2 identifies five situations that focus on the timeline of a public
transport journey. The first situation is prior to travel, the next is when travel is beginning, the period during the
journey is then analyzed,  followed by the conclusion of the journey and then the period following travel.  The
functions represented in the first column of Figure 2 were transposed from the functions in the user object world of
the AH. This was done because the focus of the analysis was on the user tasks and functions rather than those
functions associated with customer service and administration.

The CAT shows that most functions occur either before or after the journey, with no functions typically occurring
during the journey. This finding was documented as potential leverage point. This is because passengers generally
have more time available during their journey for tasks such as validating their ticket, determining the cost of their
fare,  verifying  the  validity  of  their  ticket,  monitoring  their  account,  registering  their  card,  etc.  Some of  these
activities  could  potentially  be  undertaken  by  passengers  with  portable  electronic  devices  and  internet  access.
However, there are no smartphone applications available to support this activity nor is wi-fi available on the public
transport vehicles. Vitally, there is no equipment available on public transport vehicles to support users to undertake
any of these functions.

A second insight that arose during the development of the CAT was that initial validation of the ticket cannot be
undertaken prior to commencing the journey. However,  airlines provide for online check-in prior to travel. This
insight was documented as a potential metaphor for exploration in the design process.

Decision ladders

A decision ladder developed for the ticketing system case study is provided in Figure 3. Decision ladders outline the
information processing activities (rectangular boxes) and resultant knowledge states (circles) that if followed from
the bottom left to the bottom right represent the process of novice decision making . As expertise develops, shortcuts
can occur where for example, an alert is directly associated with a system state or the diagnosis of a system state
leads to the selection and execution of a task without any intervening information processing steps.

For the case study, decision ladders were developed for the purpose-related functions in the AH . However, this was
done only for those purpose-related functions identified within the ticketing system user object world.
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Figure 2. Contextual activity template

Figure 3 provides the decision ladder for the function of card replacement. The decision ladder shows the different
ways that the system can alert the end user that a card requires replacement, the information then required by the end
user to determine the system state (e.g. whether the card is defective, expired or lost / stolen), the options available
to the end user, the possible goals the end user might have, etc. To assist in developing this decision ladder, publicly
available user guidance and forms for card replacement were reviewed.

During the process of mapping this information on to the decision ladder it became clear that the guidance provided
to the user was provided from an administrative perspective rather than a user perspective. For example, the same
form is required to be filled out for replacement of damaged, defective, expired, and lost or stolen cards. However,
the form has many caveats and exceptions depending on the reason for which the replacement  is required, and
depending  upon  whether  the  card  was  registered  or  unregistered.  For  example,  the  form asks  for  the  unique
identification number printed on the card. However, if the card is lost or stolen many users would likely not have
kept a  separate  record of this information. During the process  of  trying to understand these documents for  the
purpose of populating the decision ladder, an insight was documented that the user guidance and forms are based
around administrative processes rather than the problem being faced by the user. This insight was then framed as a
design solution which was to  amend the supporting materials to ensure they are user-focused. The documentation
around this insight also noted that while this was potentially a low priority in terms of system change, it reflects the
system administration (rather than user) perspective that has been taken in the design of the system.
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Figure 3. Decision ladder for the function Replace card

Strategies analysis

The strategies analysis phase identifies the range of strategies that can be employed to perform the activities and
tasks in the system . A common tool used for strategies analysis is the information flow chart. These flow charts
identify the steps than can be used to move from a start state to an end state. Flow charts were developed for the key
purpose-related functions identified in the user object view of the AH, however these are not presented in this paper
due to  space  restrictions.  Further,  the  flow charts  tended to  provide  a very  fine  level  of  detail  regarding  task
execution which was potentially more useful for a detailed design process following the selection of a system design
concept.

In addition to information flow charts, a strategies analysis diagram  was developed for the ticketing system. This
tool supports a more formative approach to identifying strategies. The SAD builds on the AH developed in the work
domain analysis phase and involves the additional of two levels to the diagram: verbs and criteria. The verbs are
used to specify how the physical objects can be used and the criteria specify the circumstances under which different
strategies might be chosen. The SAD was completed for only parts of the AH that were relevant to the user domain.
An extract of the SAD is provided in Figure 4. The extract focuses on the criteria identified for determining which
strategy to use. For example, the purpose-related function of  Travel pass / value purchasing may be undertaken
when the user  Suspects value is low to support  the value of  Minimize fare evasion.  A total of 41 criteria were
identified from the interviews with users and from document analysis. In documenting the criteria it became clear
that they provided richness to the analysis that was not uncovered through the other phases of analysis. The criteria
represented a number of circumstantial features that were thought to provide important features for scenarios. For

Human Aspects of Transportation II (2021)

https://openaccess.cms-conferences.org/#/publications/book/978-1-4951-2098-5



Applied Human Factors and Ergonomics International

example,  bad weather,  a card having no or negative value,  the presence or absence of ticket barriers,  could all
provide relevant scenario features.

Figure 4. Extract of SAD showing some of the criteria identified within the analysis

Social organization and cooperation analysis

The social organization and cooperation analysis (SOCA) phase analyses how tasks and activities are distributed
across  agents  within  the  system .  SOCA can  be  performed  using  any  of  the  CWA  tools  already  applied  by
overlaying the agents (human and technical) that could be involved in different aspects of the system’s functioning.
For the case study, SOCA was performed using the CAT. An extract of the SOCA-CAT is shown in Figure 5.

Figure 5. SOCA-CAT

Seven actors were identified within the SOCA phase: passengers, agents of passengers (e.g. parents or carers who
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perform functions for  passengers  but  do not  travel  with them),  other  passengers  travelling on public  transport,
equipment or the computer system (i.e. automation), public transport staff such as customer service personnel or
drivers, ticket inspectors and security staff. The SOCA highlights that although the system is promoted as being
more technologically advanced than previous paper ticket systems, most functions are still required to be performed
by humans. Fare collection is the only automated function. Considering that the users interviewed stressed that their
overall goal was to reach their destination, rather than to use a ticketing system, automating more functions around
ticketing may be a beneficial design solution. An insight in the form of a design solution was recorded suggesting
that functions such as ticket validation could be automated, for example, passengers could walk through a scanner
which automatically detects the smartcard and registers it as beginning or completing a journey.

Worker competencies analysis

The final phase of CWA, worker competencies analysis, identifies the cognitive skills and processes required to
perform tasks within the system . The skill, rule and knowledge (SRK) taxonomy is generally applied in this phase.
The taxonomy relates to levels of performance : skill-based behaviour (SBB; sensory-motor performance which
occurs without conscious control), rule-based behaviour (RBB; the application of stored rules in familiar situations
and occurs on a more conscious level) and knowledge-based behaviour (KBB; explicit and conscious reasoning
required for unfamiliar situations). The SRK inventory proposed by Kilgore and colleagues  builds upon the decision
ladder. The inventory was developed to support interface design activities, and has subsequently been utilized, and
extended, by other authors . 

In this case study, the aim is to support integrated systems design, rather than the design of interfaces or information
systems alone. In this case, the analysts determined that the SRK inventory was best completed in relation to the
strategies identified within the strategies analysis phase. Strategies were drawn from the SAD by reviewing the
relationships between the verbs and physical objects and transposing the strategies into a table identifying the SBB,
RBB, and KBB required to execute each strategy. The inventory was also extended to identify the errors that could
occur at each level of performance, the consequences of these errors and a judgment, based on the consequences,
about  the  criticality  of  that  behaviour.  Where  the  behaviour  is  critical,  consideration  is  given  to  whether  the
behaviour should be supported or restricted. An evaluation is then conducted regarding how the system currently
supports and restricts this behaviour. This evaluation assists to uncover design problems and insights for re-design.

Figure 6 shows an extract  of the SRK inventory developed for the case study in relation to the strategy  Query
customer service desk / booth.  The focus is on the RBB which identified that when users experience problems
associated with ticketing irregularities (for example, they believed they validated their card but subsequently it is not
accepted  by the equipment)  they may apply use rules based on past  experience  to guide their  interaction with
customer service representatives to resolve the issue. Errors could be associated with misjudging the likelihood of
being assisted, or the level of assistance provided, or with the likelihood that an excuse is accepted by different
customer service staff members (e.g. expect consistency when it may not be present). The table identifies that this
should be supported, but upon reviewing the outputs of the previous analysis phases no evidence was found that this
is currently supported. It  was found that the behaviour was restricted in two ways: with staff not always being
available  to  query,  and  with  the  policies  or  guidance  applied  by  staff  in  relation  to  dealing  with  ticketing
inconsistencies not provided to users. The user guidance is written on the basis that the system operates as designed
and does not, for example, provide examples of what a user should do if equipment is defective and will not accept
an attempt to validate their smartcard at  the beginning of a journey. Based on this insight,  an assumption was
documented that giving users too much information will enable them to abuse the regulations.
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Figure 6. Extract of the SRK taxonomy table for the strategy Query customer service desk / booth

USING THE INSIGHTS IN DESIGN

The above discussion has described the background to seven insights derived from analyzing the system using
CWA. These examples provide some understanding into the different types of insights documented and how they
arose. It is worth noting that while some insights resulted from the final content of the analysis (such as reviewing
the CAT and noticing that no functions are typically performed during the journey), other insights stemmed from the
process of using data to develop the outputs (such as the insight that the user guidance documents were difficult to
use to develop the decision ladder due to being based around the system rather than user needs). In total, 34 insights
were documented while the analysis was completed; 26 were identified by the primary analyst and the remainder by
a CWA expert who reviewed the analysis outputs.

Documented  insights  need  to  be  transferred  to  inform  the  design  process.  The  CWA-DT  is  predicated  on
participatory design processes and as such the insights were used to inform the development of activities within
participatory  design workshop.  Table  2  summarizes  the  example  insights  and  how they  were  used  to  develop
materials for a design workshop. The activities included:

Assumption crushing: The process of presenting assumptions associated with the system, then challenging these
assumptions and creating opposite statements . This enables the design process to transcend the traditional design
solutions and promote innovation. The crushed assumptions can be used to brainstorm design ideas, e.g. through
recording them on individual cards which are sorted and combined by workshop participants to create new ideas and
design solutions. The materials developed were a list of assumptions uncovered during the analysis, and blank cards
for recording the crushed assumptions.

Metaphor cards:  This activity involved the presentation of cards to prompt metaphorical thinking, drawing from
the potential metaphors identified in the analysis. Some metaphor cards presented symbols (such as the symbol of an
airplane) while others presented brand logos of well-known companies (such as Virgin Blue airlines) to inspire
thinking  about  the  potential  for  application  of  initiatives  from  other  domains  as  well  as  from  various  brand
perspectives.

Pain point cards: Pain points  are aspects of the system that cause frustration for users or stand in the way of users
achieving their goals. For the design ideation phase, the leverage points and design solutions were re-phrased into
pain points. This was done to avoid leading participants to certain solutions or constraining their thinking to certain
types of solutions. The original insights are not lost, but are introduced later in the evaluation stage of the design
process.

Scenarios:  Scenarios are narratives of use situations relevant to the design process. Scenarios enable information
discovered in the analysis to be communicated efficiently and effectively to design participants . They can promote
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understanding of user goals, experiences and challenges to prompt design solution ideas and to evaluate proposed
designs by considering  how the scenario  might  be different  if  that  design was implemented.  The analysis  can
provide many inputs to scenarios, including user goals, the presence of conflicting goals, different types of situations
and circumstances, different strategies that can be employed and the different competencies of users.

Table 2: Summary of selected insights documented from the case study analysis

Insight Analysis phase 
& tool

Insight 
type

Design process 
planning

The system is designed on the assumption that 
users do not want to pay for transport and are not
trusted to voluntarily comply with regulations

Work domain 
analysis – AH Assumption Added to list of assumptions for

assumption crushing exercise

Most functions occur either before or after the 
journey, with no functions typically occurring 
during the journey. During the journey users 
potentially have more time to undertake functions

Control task analysis 
– CAT

Leverage 
point

Pain point card noting that the 
lack of support for completing 
tasks during the journey

Airlines provide facilities for passengers to check 
in prior to arrival at the airport. Potentially public 
transport could provide an option for early 
validation of a ticket.

Control task analysis 
– CAT Metaphor

Metaphor cards with symbol of 
an airplane and logo of Virgin 
Blue airlines.

User guidance and forms are based around 
administrative processes rather than the problem 
being faced by the user. A design solution could 
be to amend the supporting materials to ensure 
they are user-focused.

Control task analysis 
– Decision ladder

Design 
solution

Pain point card noting that 
guidance and forms are based 
around administrative processes

The criteria identified within the SAD can provide 
scenario features and circumstances (for 
example, bad weather, a card having low or 
negative value)

Strategies analysis – 
SAD

Scenario 
feature Incorporated within scenarios

Functions currently completed by the user – e.g. 
validating the ticket – can be automated

Social organization 
and cooperation 
analysis – CAT

Design 
solution

Pain point card noting that most 
tasks (such as validating the 
ticket) much be completed by 
the user

The system is designed on the assumption that 
giving users too much information will enable them
to abuse the rules.

Worker competencies
analysis – SRK 
inventory

Assumption Added to list of assumptions for
assumption crushing exercise

CONCLUSIONS

The purpose of this paper was to demonstrate how design-relevant information from CWA can be applied to the
preparation of materials for participatory design workshops. The aim of the CWA-DT is to promote the application
of  CWA  findings  in  design,  particularly  in  participatory  design  processes.  The  analysis  terminology  and
representations can be difficult to communicate and share with users and system stakeholders which can affect their
ability  to  meaningfully  collaborate  in  the  process.  The  challenge  is  to  translate  the  analysis  findings  without
compromising their utility and their validity through over-simplification.

The process of identifying insights while conducting the analysis was very efficient, taking little additional resources
to  complete  in  addition  to  the  analysis  process  itself.  The  template  provides  structure  for  this  process  which
promotes ease of use and efficiency. The documentation of analysis insights and how they were exposed can provide
traceability between the analysis and the design activities, without constraining the creativity required for design
innovation.  It should however be noted that CWA-DT is not limited to the design activities described in this paper
and that appropriate activities should be selected based on the needs and resources of the project.

Further development work on the CWA-DT will focus on the development of a set of questions or criteria that can
be applied following completion of the analysis to trigger further insights that may have been missed during the
analysis  process  itself.  Further,  additional  insight  categories  may be  added over time as  the tool  is  applied to
different domains. Additional design activities will also be added such as those that focus on positive or beneficial
aspects of the system that could be enhanced. This would ensure that the tool builds on the positive aspects of
current functioning and opportunities discovered through formative analysis.
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