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ABSTRACT

This chapter explores how a learning organisation differs from a teaching organisation, such as that 
each person holds responsibility for their own learning, yet are supported and guided by those who 
wish to help them further their personal development. This chapter aims to develop a software project 
management methodology, based on existing approaches, which can accommodate all people, regardless 
of ability. The model developed, called the C2-Tech-S2 approach, is specifically designed for projects 
that use crowd-funding and agile development, particularly in environments based around the Cloud. 
A pilot study is carried out to demonstrate the ‘technology’ stage of this model for assessment using the 
‘support’ stage. This finds that all stages of the model need to be applied in a project, because on their 
own the stages may not produce the most effective outcomes in terms of increased participation.

INTRODUCTION

Tight budgets for some software projects, where income can be sporadic is leading to the need for a 
significant rethink of how such initiatives are approached. The use of crowd-funding is often suggested 
as a means to gain interest in and capital for software production, and is in fact one of the means recom-
mended by the Welsh Government. Such projects, however, pose challenges for existing project man-
agement methods, as the development cycle does not simply go from start to finish, but is somewhat a 
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sporadic form of iterative development. This chapter therefore suggests that adopting an agile approach to 
software development that it will be possible for innovative software projects where finance is scarce to 
get off the ground without a hugely uncertain development model where it would not be known whether 
there would be anything at the end should funds cease to exist. It is therefore necessary for existing 
software development models to be rethought to take account of crowd-funding and agile development 
approaches – something this chapter attempts to achieve. Agile development is a successful method for 
project management, evolving with the same alacrity, but organisational culture also needs to change 
(Berger, 2007). This chapter shows how to address such change.

The Learning Organisation

A learning organisation is a place where people are continually discovering how they create their reality 
(Gibb, 1997). Many would naïvely think that a school or university is a learning organisation, when not 
all are, even if they are all teaching organisations. A university which only hires staff who already have 
all the experience needed for a particular job is not a learning organisation, as actual learning organisa-
tions invest in the development of their staff, choosing them on the basis of what they could achieve 
and not only with reference to what they have already achieved. Thus, a learning organisation is one 
that facilitates learning for all of its members, and thereby continuously transforms itself and knowledge 
within it (Rowley, 1998). What is central to the concept of a learning organisation is both organisational 
learning, defined as the intentional use of learning processes to continuously transform the organisation, 
and the related concept of knowledge (Thomas & Allen, 2006). Whilst a teaching organisation will focus 
on the knowledge transformation of its customers (i.e. students), a learning organisation invests in the 
personal development of all those that are part of it. Even so, whilst learning organisations are founded 
on the learning process of individuals in the organisation, individual learning does not necessarily lead 
to organisational learning (Wang & Ahmed, 2003). A whole organisational strategy that applies a learn-
ing culture to include customers, suppliers and other significant stakeholders, is essential (Barlow & 
Jashapara, 1998).

Crowd-Funding and Agile Development

Consumers engage in virtual new product developments mainly because they consider the engagement 
as a rewarding experience (Marchi, Giachetti, & De Gennaro, 2011). Different types of co-creation 
are evolving, from the discrete participation in ‘crowdsourcing’ to ‘extreme and mass collaboration’ 
models that offer deeper levels of engagement and participation (Kerrigan, 2010). Crowd-funding, is a 
collective effort by people who network and pool their money together, usually via the Internet, in order 
to invest in and support efforts initiated by other people or organisations (Ordanini, Miceli, Pizzetti, 
& Parasuraman, 2011). Agile software development is most suited to those organisations that embrace 
interprofessionalism, which involve several specialist teams of individuals who contribute to the overall 
project whilst otherwise maintaining their independence. Contingent working is highly suited to inter-
professional environments, as those individuals with targeted skillsets can be brought in when required 
and then allowed to continue working for other clients when not engaged.

The 1990s fashion of focus groups has been in many cases given way to ‘crowd-sourcing,’ which 
is where across the Web a gathering a mass of people for the purpose of generating new ideas or solu-
tions, have been rewarded by the paying profits to seekers and solvers (Blight & Ainley, 2008). Out of 
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this came crowd-funding, serving as a bottom-up model of financing used for various purposes, from 
software development to political campaigns (ibid). Crowd-funding markets have recently emerged as a 
new source of capital supporting, yet participants’ behaviour in these markets is not yet well understood 
(Burtch, Ghose, & Wattal, 2011). It could be argued that non-profit-organizations have always sought 
donations resembling crowd funding, generally more acceptable for the pursuit of charitable purposes, 
which is more acceptable to many than those for-profit-organizations that aim to maximise profit (Metzler, 
2011). One means for evaluating the success of such projects is analysing Big Data, which allows the 
opportunity to go beyond traditional measurements, such as geo-demographic factors, by considering 
behaviour data of Internet users (de Fortuny, Martens, & Provost, 2013).

Contingent Working and Inter-Professionalism

In crowd-funded projects, where income sources may be disparate, contingent working as a means to 
engage workers for tasks where there is finance available could be seen to be essential. There is no 
single and clear definition of contingent working. Some have defined contingent working as a period 
of self-employment, or full or part-time employment lasting less than 1 year before a change of state 
(Gorard, 2003), but this fails to include freelancers and people on zero-hours contracts. Others define it 
as a situation where a worker is brought in only as required (Davis, 2000), which is generally how the 
author conceptualises the practice. Some argue that contingent working is synonymous with temporary 
working or short-term employment (Cam, Purcell, & Tailby, 2003; Cunha, Cunha, Morgado, & Brews-
ter, 2003), but this does not account for the fact that contingent workers can be available to a particular 
business on an on-going basis.

The use of contingent working has been increasing modestly but decisively (Coyle‐Shapiro & Kessler, 
2002). In the UK, two groups of highly skilled, unionised workers where contingent working is common, 
namely fixed-term workers in UK higher education institutions (HEIs) and performers in the entertain-
ment industry (Simms & Dean, 2014). Contingent working is, however, not universal as logistics firms 
surround themselves with concentric circles of workers who are more or less central to their operations 
(Sealey, 2010). Even so, contingent working arrangements are becoming increasingly commonplace in 
the United States, as the number of temps, part-timers and contract workers continues to expand, while 
the temporary help ‘industry’ has experienced explosive growth rates (Peck & Theodore, 2001). Al-
though some workers choose a contingent working status (often for family or other personal reasons), a 
large and growing percentage of these workers are finding contingent positions their only option as US 
corporations continue to restructure their operations on a global scale (Parker, 2002). Even Japanese 
companies, although often through to be the most paternalistic, are now turning to contingent working 
to reduce fixed overheads (Davis, 2000).

EXTENT AND LIMITATIONS FOR LEARNING FROM CURRENT 
METHODOLOGIES FOR SOFTWARE DEVELOPMENT

There are perhaps any number of software development and project management methods in existence, 
serving specialist markets and in some cases too generic to have any merit. This section reviews some 
of the methods used for the development of online communities and e-learning, in addition to more 
generalised models used for software design and development.
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Standardised Software Development Methods

The search for an effective and standardised means for developing computer software has been met with 
challenges due to each person taking part in a project having different ideas and intentions. Attempts to 
create structured and systematic approaches to designing interactive hypermedia systems have failed to 
materialise (Mbakwe & Cunliffe, 2007; Mbakwe & Cunliffe, 2003). This section explores the strengths 
and weaknesses of two models that have been adopted by the UK Government in recent years, where 
during each one’s peak the respective government in power has hailed it as the method that is best and 
above all others.

Structured Systems Analysis and Design Method (SSADM)

Structured Systems Analysis and Design Method (SSADM) is a good example of a method that is used in 
both the requirements and design stages of a software development project (Dawson & Dawson, 2014). 
SSADM is one particular implementation of project management that builds on the work of various 
schools of structured analysis and development methods, being very popular in Great Britain (Coleman, 
2013). A limitation in SSADM, it has been argued, is that it is paper-based, meaning common problem 
with it is the difficulties it poses in managing the volume of documents produced (Brownbridge, 1990), 
but this is less relevant today with Cloud-based computing. SSADM is also considered not good at 
defining a consistent level of abstraction for its requirements as much information is duplicated, whilst 
other features are not consistently documented (Polack & Mander, 1994).

Projects in Controlled Environments Version 2 (PRINCE2)

Whilst SSADM was once the standard structured method used for computer projects in UK govern-
ment departments, in the UK and Europe (Ashworth, 1988), PRINCE2 is now the project management 
methodology of choice by many, and is required by the UK government for all projects it commissions 
(Siegelaub, 2004). PRlNCE2 focuses on the products to be produced by the project, not the activities to 
produce them in order, it is argued, to “ensure quality” (Siegelaub, 2004). While at first one might think 
this is helpful, in that it does not restrict people to a set way of working, it requires specific additions 
to the process, which people outside professional settings might not have the knowledge to define. Like 
SSADM, PRINCE2 heavily depends on paperwork as almost every step in PRINCE2 is documented, 
which it has argued makes it unsuitable to agile methods, especially extreme programming, which rely 
on oral communications rather than documents (Al-Zoabi, 2008).

As one can see from Figure 1 PRINCE 2 is quite simple and clear in many ways. However, even with 
its simplicity, there are a number of serious flaws in the PRINCE2 method for user-centred design of 
software. The scope of a project, as defined by PRINCE2, is limited to the development and does not 
involve the use of the product (Blaauboer, Sikkel, & Aydin, 2007).

Specialised Software Development Methods

A number of specialist models have been designed for the development of interactive hypermedia and 
multimedia interfaces (Bishop, 2004; Bishop, 2005; Bishop, 2007b; de Souza & Preece, 2004; Fogg, 
2002; Mbakwe & Cunliffe, 2003; WRONG, 2009). This section will explore a number of these, namely 
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the Five Factor Online Community Development Model (WRONG, 2009), the Mediating Artefacts for 
Persuasive E-Learning Model (Bishop, 2005), The Star Lifecycle (Bishop, 2007b), and the PASS Ap-
proach (Bishop, 2004).

Five-Factor Online Community Development Model (OCD5)

The Five Factor Online Community Development Model (OCD5), presented in Figure 2, was designed 
to make it easier for online community developers to consider the most important factors in building 
online communities (WRONG, 2009). It aimed to bring into one model the factors discussed by various 
online community experts (Figallo, 1998; Kim, 2000; Powazek, 2002; Young & Levine, 2000).

Figure 1. PRINCE 2

Figure 2. The Five Factor Online Community Development Model (OCD5)
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Mediating Artefacts for Persuasive E-Learning Systems (MAPEL)

Figure 3 depicts the Mediating Artefacts for Persuasive E-Learning (MAPEL) model (Bishop, 2005). 
This four stage framework was first presented at the 2005 International Conference on Internet Tech-
nologies and Applications (Bishop, 2005). Its main purpose was to help develop systems that made use 
of electronic environments to link the ‘external environment’ of a user to their ‘internal environment’ 
in such a way that it increase their flow and made the system more persuasive.

The Star Lifecycle

The Star Lifecycle, shown in Figure 4, was created in its current form following years of change as an 
iterative model advocating iteration. It was first introduced by Deborah Hix (Hix & Hartson, 1993), and 
then modified by Jenny Preece (Preece, 2001), before then being amended by Jonathan Bishop (Bishop, 
2007b; Bishop, 2007d).

This Star Lifecycle is particularly suited to agile software development because not only is it based on 
a rapid iterative approach, but it allows for the modular development of each component of the software 
project being undertaken.

The PASS Approach

PASS stands for Persuasive, Adaptive, Sociable and Sustainable, and it is a methodology for designing 
Internet systems that can stand the test of time, whether as components of agile systems or as platform 
independent learning objects (Bishop, 2004). This model, presented in Figure 5, also serves as a useful 
guide for designing Internet systems that support participation and reduce the number of lurkers that 
do not participate.

Figure 3. The Mediating Artefacts for Persuasive E-Learning (MAPEL) Model
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Figure 4. The Star Lifecycle

Figure 5. The PASS Approach to Cooperative Design
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AN PROPOSED METHODOLOGY FOR MAKING USE OF BIG 
DATA IN ORGANISATIONS BASED ON INTERPROFESSIONAL 
AND AGILE CONTINGENT WORKING

It is argued that project management methods need to adapt to the context in which they are used (Berger 
& Beynon-Davies, 2009). This section does just that with the models explored above being adapted to 
the online community e-learning industries. The different methods explored all have their strengths and 
weaknesses, but could collectively contribute to an overall structured methodology suitable for the reali-
ties of the current world, in terms of crowd-funding, agile development and big data analysis. Because 
the creation of the model was heavily based on the Star Lifecycle in Figure 4, it was decided to name 
the model “C2-Tech-S2,” which is so called because the first to stages begin with a C (i.e. Consulting, 
Content), the third stage is ‘Technology’ and the final two stages begin with S (i.e. Services, Support). 
The use of ‘Tech’ for the middle of the name, as opposed to ‘T’ or ‘T1’ helps make it clear that the model 
is designed for technology projects.

The elements associated with the stages of C2-Tech-S2 were extracted from the unit description for a 
3-credit Open College Network Level 2 course entitled ‘Web Site Design: Intermediate,’ which is designed 
for ICT Practitioners. Selecting these components from this unit will ensure the generalizability of the 
model for all audiences, regardless of ability or experience. In a learning organisation staff are chosen 
on the basis of what they could do, and not simply what they can do. Founding a software development 
methodology around first principles can ensure that C2-Tech-S2’s adoption in any organisation is set up 
for staff development as opposed to one set-up to take on those who have left a teaching organisation as 
if it were a production line. The detail of the C2-Tech-S2 is in Table 1.

The various stage tasks in the model in Table 1 have been associated with long-established methods 
for enabling those tasks to be carried out. In the case of the Consulting and Content stages, these have 
been linked with those that form part of the Structured Systems Analysis and Design Method (SSADM), 
which is focussed around building into a learning organisation’s way of doing things, rather than expect-
ing an unnatural change in the way things are done (Weaver, Lambrou, & Walkley, 2002). In terms of the 
Technology stage, the methods were based on those recommended by Jenny Preece as being essential 
to designing systems that support both sociability and usability (Preece, 2000). In the case of Services, 
the methods used are those based on those needed for community-centred design proposed by Derek 
Powazek, which are intended to make the integration of usability and sociability simple (Powazek, 2002).

A/I/1: Starting up a Project (Consulting, Identify User Goals)

Every project has to start-up. Whilst feasibility studies often form part of project management method-
ologies (Bishop, 2007b), the C2-Tech-S2 method suggests that such procedures will have been carried 
out prior to starting up the project, with the business case being made. In PRINCE2 this stage involves 
devising a project initiation document (PID) to describe the first steps in the project. The C2-Tech-S2 
model suggests the same, but with one difference. As was found with a community development activity 
called The Emotivate Project (Bishop, 2012), such documents should be seen as evolutionary – where 
they are added to as well as having elements remove. The C2-Tech-S2 approach suggests that the meth-
ods that are applied at each of the 5 stages should have their findings and outcomes integrated into this 
document. So a PID will go from specifying the requirements of the project towards setting out how it 
will be delivered, through the Project Delivery Document. Whilst PRINCE 2 has lots of separate docu-
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ments, it is envisaged that with C2-Tech-S2, these will be integrated into the PID/PDD as the project 
progresses. This has happened in other projects, which has been found to be effective (Bishop, 2012).

As can be seen in Table 2, it is envisaged that an important part of this stage is assessing suitability of 
given systems in terms of style, ease of use and the end user, based on what is termed as a User Experi-
ence Analysis. One type of user experience analysis that can be very effective is competitive analysis. 
Competitive analysis involves the analysis of existing sites that provided by similar organizations with 

Table 1. C2-Tech-S2 - A proposed model for managing projects in learning organisations

Star Lifecycle 
Iteration (OCD5 

Stage) 

Stage Aim (MAPEL 
Stage)

Stage Tasks (Task Methods)

A. Consulting
(OCD5.3 Know 
your Stratum)

I. Identify User Goals
(MAPEL Stage 1)

1. Starting up a project
1.1. Discuss the suitability of given systems in terms of style, ease of use and the end 
user (User Experience Analysis) 
1.2 Produce a design concept in terms of customer, purpose and target audience 
(Scenario Based Design) 
1.3. Prepare flow diagrams showing navigation through system (Requirements Analysis)

B. Content
(OCD5.2. Know 
your subject 
matter)

II. Identify 
Information Users 
need to Achieve Goals
(MAPEL Stage 2)

2. Initiating a project
2.1 Collect a range of source materials (e.g. text, graphics, forms, processes) that can be 
used and modified in various contexts (Business Activity Modelling) 
2.2 Create index of source material identifying copyright status and other meta 
data of each, indicating relevance to requirements, and ensuring recognition of user 
participation (Current Environment Analysis). 
2.3 Select the most appropriate materials, considering file size, customs and practice, 
and save files in appropriate format to maintain user interest (Entity Behaviour 
Modelling) 
2.4 Store files in a preparation folder for easy access in a range of contexts 
(Requirements Cataloguing).

C. Technology
(OCD5.1. Know 
your technology)

III. Identify Mediating 
Artifacts Users need to 
Achieve Goals
(MAPEL Stage 3)

3. Managing product development
3.1 Create a simple system that can accommodate different users (User Task Analysis 
and Prototyping) 
3.2 Create hyperlinks as mediating artefacts to avoid dead links (Third-Party Resource 
Refinement and Tuning) 
3.3 Create text and image based mediating artefacts to enhance participation (User 
Scenario Testing). 
3.4 Create persuasive links for e-mail and other applications (Social Planning and 
Modelling).

D. Services
(OCD5.4. Know 
your policies)

IV. Develop System
(MAPEL Stage 4)

4. Managing product delivery
4.1 Create a homepage or menu screen and other nodes compliant with standards (Two-
Tree Modelling). 
4.2 Create and format system nodes to ensure compliance with policies and law 
(Connected-Dots Modelling). 
4.3 Create tables and format cells, columns and rows that take account of accessibility 
and multi-platform standards (Nuts and Bolts Audit). 
4.4 Set text colour, font styles and heading size and size, location, borders of images, to 
accommodate those with disabilities and other needs (Design Matters Audit).

E. Support
(OCD5. Know 
your purpose)

V. Evaluate 
Persuasiveness
(MAPEL Stage 4)

5. Closing a project
5.1 View results in preview environment and run testing sequences (Inspection/
Walkthrough). 
5.2 Collect feedback, from at least three users, in terms of suitability for purpose, ease 
of use and style (User Focus Groups and Interviews). 
5.3 Test out system in real world, showing regard for effect on body posture, potential 
eyestrain and positioning of user hardware (Direct Observation).
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similar business goals, which serve to identify perceived strengths and weaknesses and an informal group 
derived from desirable properties (Cunliffe, 2000).

As can also been seen from Table 2, also deemed important at this stage is the requirement to produce 
a design concept in terms of customer, purpose and target audience, based on Scenario Based Design. 
Scenario Based Design methods are an addition to task analysis, which involved focusing on the goals 
and plans of the user as opposed to the tasks they may or may not carry out. It allows the developers 
of systems to get a significant understanding of what the user wants to experience in their use of the 
system (Bishop, 2007b).

Finally, it is considered important during this stage to prepare flow diagrams showing navigation 
through system, based on using Requirements Analysis.

B/II/2: Initiating a Project (Content, Know Your Subject Matter)

With the project started up and initial specifications of the intended system in place, the next stage to the 
documentation is to specify the exact requirements of the users intended to benefit from the project and 
the functions the system needed in order to achieve it. This is the first step in transforming the Project 
Initiation Document into a Project Delivery Document.

As can be seen from Table 3, Business Activity Modelling is the process of describing business 
activities, business events and business rules, in order to allow the system being developed to enhance 
and develop the existing means of doing things rather than replace them (Weaver et al., 2002). Business 
activity modelling is often based on conceptual models for collaborative systems, with the main concepts 
being activity, role, participant, and artefact (Hawryszkiewycz, 2008). Examples of such approaches 

Table 2. Methods used for starting up a project

Method Description

User Experience Analysis User Experience Analysis can take many forms and take variable lengths of time, but all those 
techniques used aim to assess the most suitable approaches to ensuring effective use of the 
envisaged system by users.

Scenario Based Design Scenario Based Design focuses on the goals and plans of the user as opposed to the tasks they 
may or may not carry out.

Requirements Analysis Requirements Analysis is the means for identifying and documenting user requirements in a 
way that transfers what users want into a form that is programmable.

Table 3. Methods used in SSADM for facilitating the effective initiation of a project and content design

Method Description

Business Activity Modelling A method for assessing the scope of the project and confirm this scope is realistic with 
requires to what is state-of-the art and required by clients and users.

Current Environment Analysis A means for describing all aspects of a current system (manual and computerised), 
together with a definition of its shortfalls and problems

Entity Behaviour Modelling The analysis of models and their effects on entities, such as the effect each system event 
can have on other elements of the system.

Requirements Cataloguing A method for cataloguing all user requirements (function and non-functional), including 
details of measures of success, final solutions and priority.
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include ecological cognition (Bishop, 2007a; Bishop, 2007c), distributed cognition (Hutchins, 1995) 
and activity theory (Engeström & Miettinen, 1999; Kuutti, 1996).

Current Environment Analysis, a can been seen from Table 2, is a means for describing all aspects 
of a current system (manual and computerised), together with a definition of its shortfalls and problems 
(Weaver et al., 2002). Looking at Table 2 again, Entity Behaviour Modelling, formerly called Entity-
Event Modelling, is for the analysis of models and their effects on entities (Weaver et al., 2002). Entity 
Behaviour Modelling anticipates each system event that can affect an entity’s occurrences and provides a 
view of allowable sequencing of these events (Weaver et al., 2002). This can be helped through the use of 
scenarios to identify what features users are likely to want (Bishop, 2005; Carroll, 2000; Preece, 2001).

Requirements Cataloguing, as shown in Table 2, is the assembling of all user requirements, whether 
functional or non-functional, including details of measures of success, final solutions and priority 
(Weaver et al., 2002).

C/III/3 Managing Product Development (Technology, Identify 
Mediating Artifacts Users Need to Achieve Goals)

This stage involves selecting technology, designing, implementing and testing prototypes and refining 
and testing usability, sociability and learning (Bishop, 2007b). This stage adds significant detail to the 
Project Delivery document so that it is clearly to see the extent and limitations of the previous two stages 
and for such difficulties to be ironed out.

In terms of User Task Analysis and Prototyping shown in Table 4, the goals and requirements of 
the users of the intended virtual community are mapped with the features of possible software and the 
overall conceptual design is determined (Bishop, 2007b). This stage can involve many small iterations 
of design-and-test or in larger projects, and when designing the system, should involve developers con-
sulting design guidelines to determine the most effective means of meeting the goals of users (Bishop, 
2007b; Preece, 2001).

Table 4 shows the requirements of Social Planning and Modelling (Preece, 2001, p.222). This stage 
builds on the task analysis to determine how the registration for a website should work, in order to de-
termine how many barriers to entry there needs to be in order to ensure only the most appropriate users 
participate (Powazek, 2002). It also considers whether a moderator is needed in order to manage user 
behaviour (Bishop, 2014a; Preece, 2001; Salmon, 2003), order whether users have such strong social ties 

Table 4. Methods recommended by Jenny Preece for managing product delivery and user-centred design

Method Description

User Task Analysis and Prototyping Assessing what the core features that users will need from the day the system is 
launched and how they might want these represented.

Social Planning and Modelling Builds on previous stage to determine how the registration for a website should 
work, such as how many barriers to entry there needs to be in order to ensure 
only the most appropriate users participate

Third-Party Resource Refinement and Tuning Testing that third-party resources are active and suitable for use, whether 
remotely or within the system

User Scenario Testing Expressing what a user wants for a system then involving them in testing it to 
see if they get what they want.
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there will be little disruption, known as the Figallo effect (Bishop, 2011a; Figallo, 1998). This part also 
considers which links are needed to be create the opportunity for users to be aware of policies or other 
information, such as making a frequently asked questions link accessible (Preece, 2001) or providing 
notification, such as to distract a user’s attention (Bishop, 2011b).

As can be seen from Table 4, Third-Party Resource Refinement and Tuning is essential for testing 
that third-party and other resources are active and suitable for the new system (Preece, 2001, p.356). 
This method can, among other uses, determine where best to place links to third-party websites or other 
services, use fonts and highlighting to indicate the use of the resource, and statements or other indicators 
to explain whether it is accessible through the system or externally.

User Scenario Testing, as can be seen from Table 4, is a method for expressing in written form what 
a particular user is looking to getting out of a system and then test it to see that it provides what they 
want (Carroll, 1996; Carroll, 2000; Preece, 2001, p.224).

D/IV/4: Managing Product Delivery (Services, Develop System)

This stage of the project, which mostly occurs after a significant amount of technology prototyping and 
development, aims to bring this together with user interface design processes so that the system, however 
technologically constructed within its core, is easily usable by those who are its intended user group. Table 
5 shows the methods proposed for determining whether a system meets the requirements of this stage.

Table 5. Methods recommended by Derek Powazek for managing the delivery of effective of a system

Method Description

Two-Tree Audit This method allowed for the connection of content with community so that they are not 
separate but inter-connected.

Connected-Dots Modelling This methods allows formatting of a system so that content is connected and easily 
accessible for all.

Nuts and Bolts Audit This method provides for the effective analysis of a system to test it is designed for its 
audience, flexibility, experience, simplicity, readability, beauty.

Design Matters Modelling This method ensures that colour choice, shares and patterns, photos and illustrations, and 
attention to detail are considered in the design/redesign process.

Figure 6. A badly designed online community with content (left) not integrated with community (right)
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A Two-Tree Audit is an approach for enabling the connection of content with community so that 
they are not separate but inter-connected (Powazek, 2002). The approach suggests that user-generated 
content, often called social media, which is produce by a websites users, should be as closely as possible 
tied to the more permanent information for the website.

Figure 6 shows a website that fails to carry out two-tree modelling. The website, Pontytown.co.uk 
is notorious for the Internet trolling that occurs via it, including of a racist nature (Bishop, 2013), and 
the design does nothing to achieve that. If this website had gone through two-tree modelling, then the 
clear difference in the design of the information and discussion sections could be avoided, promoting 
a cohesion between the positive aspects of the site in terms of the locality, with the forum where there 
are less than savoury characters.

Figure 7 on the other hand shows a well-designed system, where context and discussion are integrated. 
Llantrisant Online has a history section, like Pontytown, but unlike that site it has the information on the 
locality in the same design and style as the forum. The web address for Pontypridd’s history on Ponty-
town is www.pontytown.co.uk/history, whereas the forum is hosted on pontypriddtown.proboards.com. 
In the case of Llantrisant Online, the information on the town’s history is hosted www.llantrisant.info/
history-of-llantrisant/ and the forums are at www.llantrisant.info/llantrisant-clubs-and-societies/ and 
this is a clear example of how two-trees modelling can be effectively done so that not only the webpage 
design is the same, but the permalink structure is similar also.

Connected-Dots Modelling is an approach for allowing the formatting of a system so that content is 
connected and easily accessible for all, avoiding the two-tree problem (Powazek, 2002). As can be seen 
from Figure 8 there are good examples and bad examples that can be used to show effective Connected-
Dots Modelling. Both websites shown relate to Internet trolling, but it is the one on the right that is a 
model example. This one not only has an article about trolling, but easily allows users to comment on 
the article within the page, compared to the one on the left where one needs to click the ‘Board’ link at 
the top of the page to go to the message boards section. The one on the right of Figure 8 also uses tags, 
enabling users to find other articles related to the content they are interested in.

Nuts and Bolts Audit is a method for enabling the effective analysis of a system to test it is designed 
for its audience, flexibility, experience, simplicity, readability, beauty (Powazek, 2002). Figure 9 shows 
a website that would fail a Nuts and Bolts Audit (left) and one that would pass it (right). In terms of 
the one on the left, by a self-proclaimed Internet expert, the purpose of the site is unclear other than 
boasting about the clients the person works for. The one on the right on the other hand makes it clear 
that the person is a researcher and available to hire to respond to calls for papers. These call-outs are 

Figure 7. A well designed online community with content (left) integrated with community (right)
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easily readable, and there is additional information below the navigation, whereas the one on the left is 
a splash-page, meaning the user has to go to another page to find out the person’s expertise. In terms of 
beauty, the one on the right is bright and appealing and welcoming, whereas the one on the left could 
be considered boring and indeed menacing. The one on the left may have more simplicity, but it lacks 
the core information the one on the right has, such as a mini-biography, ability to search, and ease of 
accessing navigation.

Design Matters Modelling is a method for ensuring that colour choice, shares and patterns, photos 
and illustrations, and attention to detail are considered in the design/redesign process (Powazek, 2002). 
To be effective the audit must consider multi-platform issues and the specific needs of the users most 
likely to benefit from the system. There is a never ending supply of books setting out design guidelines 
for Internet applications, some based on established principles that can be used in the pervasive multi-
platform market place that exists today (Nielsen, 2000), and others based on archaic coding and design 
methods, not suited to HTML5 and other emerging technologies (Slocombe, 2001). In conducting a 
Design Matters Audit, judgement will need to be exercised in terms of selecting the most appropriate 
design factors, considering user requirements from the outset.

As can be seen from Figure 10, there is an example of a website that is not optimised so that it can 
work effectively on a mobile phone (left) and an example of one that does (right). The left image shows 
a website for a self-published author on an iPhone using mobile Internet. The image that is designed for 
the top of the website is too big to be loaded and the lack of textual content – due to it being a splash 
page – makes the purpose of the site unclear. As can be seen in the one on the right, for a researcher and 

Figure 8. A website without connected-dots modelling (left) and one with (right)

Figure 9. A badly designed homepage (left) and a well-designed homepage (right)
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multimedia professional, the advertisements for the website have been resized from the 468x60 size to 
still be viewable on the mobile phone, and the most relevant parts of the website – the main menu and 
body text – are easily viewable, even on the small screen.

E/V/5: Closing a Project (Support, Evaluate Persuasiveness)

One of the errors often made in a software development project is not considering the final, and often 
on-going area of support. The launching of a product onto the market is not the final step in the com-
mercialisation process, but the beginning of its commercial realisation and social acceptance. There are 
a number of common methods used to transition a product onto the market and to ensure its continued 
growth. As can be seen in Table 6 there are a number of standard methods that can be used at the sup-
port stage to ensure the product’s constant evolution (Cunliffe, 2000).

On this basis, this stage amends the Project Delivery Document (PDD), for the final section to resemble 
a project initiation document, in terms of a commitment to continually evolve the system. The methods 
shown in Table 6 therefore should be regularly carried out so that the PDD as a whole can be amended 
to reflect the changes in the design of the software after its release, making it a detailed specification 
document that can always be referred to, including for best practice in future projects, making it highly 
suited to a learning organisation.

Direct Observation, as shown in Table 6, involved users being asked to use the system and then 
metrics are collected on their use, either in the background or via a researcher coding the video record-

Figure 10. A website that does not work properly on a mobile phone (left) and one that does (right)

Table 6. Methods recommended by Daniel Cunliffe for enabling the closure of a project and ongoing 
support

Method Description

Direct Observation Users are asked to use the system and then metrics are collected on their use, either in the 
background or via a researcher coding the video recordings or similar recorded observations.

Inspection/Walkthrough Users are invited to use the system and give critical feedback, either through being explained the 
features or independently using the system and providing information during that process

User Focus Groups, Interviews and 
Feedback

Users are asked in groups or individually to provide their feedback on their use of the system. 
This may be through feedback forms on the website, group-based discussions, or one-to-one 
conferencing.
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ings or similar recorded observations. Direct observation is argued to be the most feasible and efficient 
approach to evaluate the usability of web-based systems, not only because of the limitations of the other 
methods but also for its own strengths (Benbunan-Fich, 2001). Direct observation is ideally a method 
which uses real users and real tasks— real usability problems can be identified with only a small num-
ber of test users (Cunliffe, Kritou, & Tudhope, 2001). The method is reusable and can be used to test 
initial concepts, prototypes and completed systems (Cunliffe et al., 2001), making it ideally suited to 
the approach in this methodology for amending the design document on an on-going and iterative basis. 
As direct observation is a relatively quick and inexpensive approach (Armstrong, Brewer, & Steinberg, 
2002), it is capable for use in identifying the critical flaws in a design on an ongoing basis as the once 
final system starts to no longer meet the aims of its user-base.

The next two items in Table 6, Inspection/Walkthrough, will be contextualised with the example 
of Llantrisant Online, which can be seen Figure 11. It can be seen that the version on the left from the 
2000s is very different from the one on the right from the 2010s. The Inspection/Walkthrough approach 
is where users are invited to use the system and give critical feedback, either through being explained 
the features or independently using the system and providing information during that process. As can 
be seen in Figure 12 an inspection/walkthrough can be helpful at determining a user’s ‘theory of mind’ 
– that is the worldview they have that affects the way they use the system as it is. In this case, from the 
2000s very of the website, the user is looking to send a greeting card to another user. This shows some 
complexity in the system, which today might be replaced with a ‘share’ feature rather than an email based 
system, as the share feature is known to improve social proof among users (Bishop, 2014b).

(1) Clicking on the ‘sign-in’ option. (2) Entering my username and password, clicking on ‘sign-in’. (3) 
I’m going to send my partner a card, clicking on ‘Your Community’ looking for ‘Greetings Cards’. (4) 
Clicking on the link, Clicking on ‘South Wales’. (5) I think I’ll pick this one. (6) Comment B3.6 I’m typ-
ing in his name, typing in his username. (7) Erm, what shall I say… (8) Changing the colour, to pink. 
(8) Clicking on ‘Preview’ (9) Clicking on ‘Send’ (10) It’s sent (11) Clicking on ‘Sign Out.’ (11) On top 
of the page it says ‘see you soon’!

Table 6 also shows that User Focus Groups, Interviews and Feedback is where users are asked in 
groups or individually to provide their feedback on their use of the system, which may be through feed-
back forms on the website, group-based discussions, or one-to-one conferencing. Focus groups can be 
useful following more structured approaches such as questionnaires, which allow that feedback to be 

Figure 11. A website suited to a 2000s audience (left) and a 2010s audience (right)
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explored in more depth (Cunliffe, Morris, & Prys, 2013; Morris, Cunliffe, & Prys, 2012). Focus groups 
are therefore an ideal means to continue the evolution of a system after its initial launch, in order to 
ensure it continues to meet the needs of users. Table 7 shows some of the example feedback generated 
in relation to Llantrisant Online.

A PILOT STUDY FOR ASSESSING THE POTENTIAL OF A LEARNING 
ORGANISATION APPROACH TO PROJECT MANAGEMENT

This pilot study sought to test the third stage – managing project delivery – on a system that had already 
been through the earlier phases, including a user experience analysis of those who subscribe to the 
QMETHOD discussion list. A crowd-funding platform was identified, namely PledgeBank, on which 
persuasive text could be presented based on the principles of ecological cognition (Bishop, 2007c). 

Figure 12. Example of a walkthrough for ‘Llantrisant Online’
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PledgeBank is a website where members of the public can make a pledge to undertake some action, but 
only if a specified number of other users match this pledge (Dearden & Light, 2009). PledgeBank is 
a perfect example of volunteers working together for the betterment of their communities and beyond 
(Bittle, Haller, & Kadlec, 2009). IT systems such as PledgeBank are beginning to enable collective ac-
tion in ways previously impossible (Jalim, 2010). Table 8 shows how stage C/III/3 was implemented in 
PledgeBank.

The results of the pilot study highlighted a number of issues. Only 6 people signed up to the crowd-
funding, and of which only one went on to agree to support the project financially. There appears to be 
an issue with trust in the system, because when users were asked to provide their PayPal email address 
to be sent an invoice, no one replied to that email. The PledgeBank system only allows the sending of 
one email for initiatives where the target number has not been reached, making it difficult for making 
the best of crowd-funders available. Figure 13 shows the layout of the QPress crowd-funding page on 
PledgeBank.

Table 7. Examples of user feedback from Llantrisant Online

User Type User Feedback

Systems operator “There is no ‘register’ option; you have to click on sign-in and then register.” 
“You have to know your Freeman number at the time you register. You should be able to look it up.”

Group admin “I’d like to be able to update the services. They are changing May 5th.” 
“I’m impressed with the site, I’m not very computer literate and it’s quite easy to access things.”

Member “I think the site’s nice. It’s got personal things on there. It’s friendly.” 
“I think its good that you don’t have to remember someone’s email address to send them a greeting card.”

Visitor “It is complicated having to sign-in to view the records.” 
“It’s difficult to know how to enter the date of birth.” 
“It’s awkward only being allowed eight digits for a password.”

Table 8. How stage C/III/3 is reflected in PledgeBank

Process Examples

3.1 Create a simple system that can 
accommodate different users (User Task 
Analysis and Prototyping)

The PledgeBank webpage greeted users with the following introduction: “WordPress 
plug-in developers iFlair.com have been commissioned to develop a WordPress plug-in 
called QPress. This application will enable data to be collected on the Q-methodology 
approach using the WordPress Content Management System and then outputted 
to SPSS and PCQ. If people sign this pledge then it will be extended to include 
PQMethod and those who pledge will get a share of the profits.”

3.2 Create hyperlinks as mediating artefacts 
to avoid dead links (Third-Party Resource 
Testing)

The PledgeBank website should the link “— Jonathan Bishop FBCS CITP, Q-method 
fanatic (contact)” so people who wanted more information could contact the proposer. 
The webpage also had the link, “Anything wrong with this pledge? Tell us!” in order 
for users to report any problems.

3.3 Create text and image based mediating 
artefacts to enhance participation (User 
Scenario Testing).

“Deadline to sign up by: 6th September 2011” 
“Sign up now” “(we only use this to tell you when the pledge is completed and to 
let the pledge creator get in touch),” “People searching for your name on the Internet 
might be able to find your signature.”

3.4 Create persuasive links for e-mail and other 
applications (Social Planning and Modelling).

“Print out customised flyers,” “Promote on your site or blog,” 
“Create a local version of this pledge.” 
“Or text ‘pledge QPress’ to 60022 (in the UK only)”
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If one were to apply the criteria for the ‘Support’ stage of C2-Tech-S2, it is possible to see there are 
a number of limitations with PledgeBank as a way to build a buzz around a product. In terms of a Two-
Tree Audit, PledgeBank fails this because there is no way to embed detailed information or discussion 
in with the page seeking funding. Whilst in passes the Connected-Dots modelling in terms of ease of 
access of information (like that in Table 8), there is still little way to integrate core information about 
the site or build community. In terms of the Nuts and Bolts Audit PledgeBank is quite successful. The 
webpage for the crowd-funding makes it clear who it is aimed at and makes it simple to understand 
how they can participate. Many aspects of the page are customisable and flexible and the design is not 
overly complicated. An issue with the platform is that it is not designed to produce lasting communi-
ties, especially as organisers are only allowed to email funders once. This therefore makes it impossible 
to redesign the website to increase participation. Other aspects of the Design Matters Modelling make 
PledgeBank effective, such as that the design is simple, yet offers the complexity needed to provide in-
formation. The conclusion might be that PledgeBank is not best suited to crowd-funding projects where 
one expects money to be handed over at the end, but would be more suited to project where the aim is 
to raise awareness of an issue, rather than actually recruiting others. It is thus the case that for the C2-
Tech-S2 model to be successful, all aspects of it need to be applied to the development of a system at the 
point of development, because as shown with PledgeBank whilst the technology might be appropriate 
if it does not take account of other factors, in this case ‘support,’ then the solution developed or used 
might not be appropriate to the intended aim, such as to increase participation.

Whilst there was not the Big Data produced that would be needed to effectively evaluate the success 
of the project, there were a number of figures available on the PledgeBank platform. As can be seen 
from Figure 14 there was a significant trend between the start date of 3 June 2011 and the end date of 

Figure 13. The page layout of PledgeBank for the QPress crowd-funding
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6 September 2011. It can be seen a clear peak of 2 pledges per week within the first two weeks of June 
when the crowd-funding being advertised, dropping to 1 per week for the weeks in the middle of July, 
before dropping to none between August and September. With additional data in the larger scale study 
after this pilot study it might be possible to say whether the sign-up rates for crowd-funded projects 
match that for other sales, such as the sales of DVDs (Cockrill & Goode, 2010).

IMPLICATIONS AND FUTURE RESEARCH DIRECTIONS

The C2-Tech-S2 approach defined in this chapter is based on a number of well-established project man-
agement methodologies. Its purpose is to allow people from non-typical backgrounds, such as those 
with certain special educational needs, or otherwise those without an advanced education, to be able to 
take part in software projects without the technical knowledge needed in more complex methodologies. 
However, C2-Tech-S2 has not been tested in an environment in which people without a technical back-
ground are taking part, meaning further research is needed to test its efficacy for created an inclusive 
workplace within a learning organisation.

DISCUSSION

This chapter has explored the design and construction of a software project management method that 
is fit for use in a learning organisation where people are of mixed ability and experience. A number of 

Figure 14. Graph showing sign-up rate of sponoring QPress on PledgeBank
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existing methods were explored, both specialist and generalist and a new methodology developed. The 
new methodology was based on a unit from the Open College Network, used for people at entry level 
to web design. This allowed the model to go back to basic and ensure it was open to people of all abili-
ties, so there was both simplicity for those who needed it, and also the opportunity for complexity for 
those who take on a greater role in the design and development of the product. The methodology, named 
C2-Tech-S2, after the 5-stage Star Lifecycle it in part derived from, was tested in part with a website 
called PledgeBank. The purpose of this website is to bring together people who wanted to collaborate 
on a particular initiative, in the case the development of a Q-Methodology plug-in for WordPress called 
QPress. The outcome of this pilot study showed that it is not possible to complete only one stage of the 
C2-Tech-S2 model, as to have an effective model all aspects of this methodology need to be implemented. 
A significant advantage of C2-Tech-S2 is that it can integrate with the PRINCE2 methodology, but in such 
a way that the specific tasks required in software development projects are part of it, rather than it simply 
being a generalise model for any project, software or otherwise. This chapter has clearly shown there 
is a lot of potential in C2-Tech-S2 for learning organisation, where people of all abilities can take part.
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KEY TERMS AND DEFINITIONS

Agile Development: A development approach where many embodiments of an invention are built 
with the intention of them forming part of a wider system in the long-run, for which the nature of may 
not be known at the time the individual embodiments are made.

Contingent Working: An approach to employment where people are engaged for a specific task at a 
specific time in a project’s progression, and are not engaged when their skills are not required. Contingent 
workers usually work for a number of different clients.

Crowd-Funding: A means by which funds can be raised to pay for the programming of a software 
application or other venture where the funders are often potential users of the system.

Interprofessionalism: Essential to contingent working, a set-up where a number of different profes-
sionals work together maximising their individual ability in a collaborative way.

Knowledge Transformation: The process by which learning is gained through the internalisation 
of external representations into higher order thinking.

Learning Organisation: An organisation focussed around individual development where people are 
chosen for what they can be and not what they already are. Contrasts with a teaching organisation that 
focusses on imparting information rather than supporting knowledge transformation.

Software Project Management: An approach, usually structured, that allows for a software product 
to be developed for a client or specific user group.




