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Abstrak 

Pendekatan agil telah terbukti sebagai suatu proses pembangunan yang dominan 
dalam industri perisian kerana memberi tumpuan kepada penciptaan nilai-pengguna. 
Kini pengguna tidak lagi pasif, sebaliknya turut aktif dalam proses cipta-sama nilai. 
Walau bagaimanapun, tanggapan terhadap penciptaan nilai pengguna dalam agil 
masih lagi implisit dan pengamal agil tidak mengikut amalan yang betul dalam 
proses cipta-sama. Tidak terdapat banyak model cipta-sama nilai pengguna yang 
sedia ada dan gagal untuk mengutarakan 'bagaimana' cipta-sama nilai boleh 
diwujudkan. Sebuah model cipta nilai pengguna diperlukan dalam agil bagi 
mengkaji kesan gabungan teknik  cipta-sama ke dalam pembangunan agil. Justeru, 
objektif kajian ini adalah untuk membina sebuah model cipta-sama nilai pengguna 
untuk pembangunan web agil (Co-Agile) yang mengetengahkan perspektif 
penyertaan dan peranan pengguna dan pembangun. Kajian ini melibatkan empat 
fasa: (a) kajian teori untuk mengkaji faktor dan amalan cipta-sama dalam 
pembangunan agil, (b) kajian empirikal yang disertai 524 pengguna web dan 113 
pembangun, untuk menyelidik amalan semasa dalam proses cipta-sama, (c) 
pembangunan model cipta-sama nilai pengguna yang dipertingkatkan dan 
pengesahan dengan menggunakan ulasan pakar, dan (d) penilaian Model Co-Agile 
melalui dua kajian kes dan pengesahsihan melalui pengukur nilai. Hasil kajian 
menunjukkan model Co-Agile mengandungi sembilan aktiviti utama yang 
mempunyai matlamat terarah  cipta-sama dalam pembangunan agil yang  disokong 
oleh satu set teknik dan peralatan. Hasil kajian menunjukkan bahawa model Co-
Agile adalah praktikal dan mempunyai potensi untuk digunakan dalam persekitaran 
sebenar bagi meningkatkan nilai produk akhir. Sumbangan kajian mencakupi 
perspektif penyelidikan dan praktikal dalam cipta-sama nilai-pengguna dengan 
menyediakan pelan tindakan yang terperinci ke arah memberi jaminan bahawa nilai-
pengguna superior dapat dicipta-sama dalam amalan pembangunan web agil. 
 
 
Kata kunci: Cipta-sama nilai, Penglibatan pengguna, Reka bentuk penyertaan, Reka bentuk 
berpusatkan manusia dan Pembangunan agil. 
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Abstract 

The agile approach is proven as a dominant development process in the software 
industry as it focuses on user value creation. Nowadays, users are no longer passive, 
instead they are active co-creators of value. However, the notion of user value 
creation in agile is still implicit and the agile practitioners do not follow proper 
practices for co-creation. The existing user value co-creation models are limited and 
they fail to explicate ‘how’ value can be co-created. Thus, a user value creation 
model in agile is needed to look into the impact of incorporating co-creation 
techniques into the agile development. Therefore, the objective of this study is to 
construct a user value co-creation model for agile web development (Co-Agile) 
which addresses the participatory perspectives and roles of users and developers. 
The study involves four phases: (a) a theoretical study to examine the factors and 
practices of co-creation in agile development, (b) an empirical study, which was 
participated by 524 web users and 113 developers, to investigate their current co-
creation practices, (c) the development of an enhanced user value co-creation model 
and its verification using experts’ reviews, and (d) the evaluation of the Co-Agile 
model through two case studies and a yardstick validation. The study shows that the 
Co-Agile model contains nine key goal-directed activities for co-creation in agile 
development supported by a set of techniques and tools. The results show that the 
Co-Agile model is practical and has the potential to be applied in the real 
environment to improve the value of the final product. The contribution of the study 
straddles both in the research and practical perspectives of value co-creation by 
providing a detailed roadmap towards assuring that a superior user value can be co-
created in agile web development practices. 
 
 
Keywords: Value co-creation, User involvement, Participatory design, Human-centred 
design and Agile development. 
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CHAPTER ONE 

INTRODUCTION 

This chapter begins with shedding the light upon the research background. It 

discusses the importance of user value co-creation for software companies. Then, it 

discusses the problem statement which has triggered the intention of conducting this 

research. It explains why user value co-creation model for agile web development 

approach is needed. This is followed by the indication of research questions, 

objectives, operational definitions, scope and finally the significance of the research. 

1.1 Background 

Value is the primary consideration that drives decisions in any product development 

process. Today, there is a growing acknowledgment that enabling superior value for 

users is crucial for business success. The changing nature of today’s market requires 

the software companies to be more competitive and responsive by producing high 

quality software. However, the competition among companies is not only taken by 

producing high quality software, but also by consciously focusing on the real needs 

of users via an effective engagement with them. Users are no longer passive instead 

they are active co-creators of value. During the last decade, user value creation has 

been receiving a considerable attention by software scholars and practitioners. 

Co-creation of value is becoming relevant as a concept and practice in various 

disciplines like marketing, psychology and human-centred design (Mukhtar, Ismail, 

& Yahya, 2012). Simply, it can be defined as a new form of open innovation where 

people share, rather than keep, their individual ideas and experiences together, 

creating something that they could not have done separately, thus providing a fresh 



 

2 

perspective in development (Zahrawi & Yahya, 2014). Nowadays, both software 

companies and their users are deeply concerned about the term of value co-creation. 

Moreover, they are more aware of understanding the impact of ‘market changes’ and 

to record decisions taken about their effect on value creation (Racheva, Daneva, 

Sikkel, & Buglione, 2010b).  

In that sense, due to the rapid changes in competitive threats, user preferences, 

technology and time-to-market, it is a challenge for software companies to survive 

with ‘traditional’ software development methods (Cao & Ramesh, 2008). In fact, the 

excessive focus of traditional methods on “process and tools” more than “people’s 

and businesses’ needs” has significantly contributed to the emergence of such a 

challenge (Babb & Keith, 2011; Rico, 2008). Consequently, as a remedy for this 

shortcoming, the agile software development approach is adopted. 

Agile emphasizes on people’s needs and interactions through involving them, rather 

than process and tools (Fowler & Highsmith, 2001). It has become increasingly a 

popular process in the software industry (Racheva, Daneva, Sikkel, Wieringa, & 

Herrmann, 2010c). A key characteristic of agile approach is its explicit focus on 

creating valuable software (Fowler & Highsmith, 2001; Racheva et al., 2010c). 

Basically, the development process in agile is a value creation process (Babb & 

Keith, 2011). In the community of agile, the lessons learned from the experiences in 

improving the value creation for users are the most important. The IEEE agile 

conference, an exceptional agile event, has put the value creation as a lasting 

pathway for its program (Racheva & Daneva, 2010b). 
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Indeed, the co-creation of value and agile methods share the same view that the users 

is not merely a passive target, but rather an integral part of the development (Babb & 

Keith, 2011). According to their values, users are responsible for providing 

information and making decisions during a project, while developers are responsible 

to understand what constitute the user’s value and where they should focus their 

attention to achieve this value (Racheva & Daneva, 2010a). 

However, the agile literature shows that the understanding of value creation is still a 

sticky dilemma (Nakki, Koskela, & Pikkarainen, 2011). Racheva et al. (2010b) 

indicate that the process of value creation in the agile is still implicit as the agile 

practitioners keep their value considerations tacit and do not explicitly express them. 

This is due to that the users’ involvement in agile projects is still lacking, which is 

the corner of value co-creation (Kautz, 2011; Nakki et al., 2011). In this context, 

Murtazaev et al. (2010) point out that in most cases, developers are mainly 

concerned with the technical value aspects rather than the users’ value and their role.  

It has been argued that value creation can be successful with the right mix of 

technical expertise of developers coupled with business acumen of users (Bavani, 

2010). For doing so, developers’ and users’ perspectives of value creation should be 

aligned, in which, they have a shared understanding of what is valuable (Chan, Yim, 

& Lam, 2010; Racheva et al., 2010c). In other word, it is essential to create a shared 

space by utilizing new participatory methods which can make value from both 

perspectives more explicit and the value creation process more transparent (Steen & 

van de Poel, 2012). However, recent studies indicate that research on user-developer 

participatory relationships is still limited (Kautz, 2011; Nakki et al., 2011). 
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Many of the agile literature often integrate the User-Centred Design (UCD) to 

explain the relationship with users. UCD is a process emphasizing on usability and 

use situations across the development process (Nakki, 2013). Several researchers 

(e.g. Salah, Paige, & Cairns, 2014; Silva, Silveira, & Maurer, 2013) address the issue 

of Agile-UCD integration and propose some guidelines to achieve a successful 

integration. Nevertheless, UCD is looking to users as responsive rather than active 

co-creators (Majid, Noor, & Adnan, 2012; Marttila & Botero, 2013). Despite of the 

promising of the participatory approach in understanding the users, there is a lack of 

empirical studies in agile (Kautz, 2011). Hence, there is a need to revise the agile 

process from a broader viewpoint which focuses on the participatory activities.    

Given these facts, the absence of explicit co-creation practices in the agile context 

increases the chances of disagreement between developer and user. This will 

gradually destroy the value and may lead to project failure (Hoda, Noble, & 

Marshall, 2011). To understand the construct of value co-creation, its key 

components should be investigated from different perspectives (Komssi, Kauppinen, 

Töhönen, Lehtola, & Davis, 2013). Therefore, this research aims to improve value 

co-creation in agile development with the concept of participatory design in order to 

ensure that value perspectives of users and developers is explicitly considered in the 

final product.  

1.2 Problem Statement 

Based on the arguments discussed in the background, it could be concluded that the 

motivation to carry out this research was based on the following key issues:  



 

5 

1.2.1 Implicitness of value creation in Agile 

Despite the clear focus of agile development on value creation, the process of value 

creation is still implicit. The implicitness means that there is no rigorous processes or 

practices for value creation (Racheva, 2014). This argument is supported by Racheva 

et al. (2010b) who argue that there is no clear definition of value creation in agile 

development. They also mention that the agile practitioners do not articulate their 

perspectives of value. They conclude that the existing sources of value creation 

consist primarily of practitioners’ reports and success stories. Typically, it is used in 

phrases like “companies should focus on delivering value” or “agile helps in 

delivering value”. 

In fact, the absence of explicit practices of value creation has serious consequences 

on the development process. Biffl et al. (2006) warn when value considerations 

remain implicit, undesirable consequences of clashing value perspectives abound, for 

instance, withdrawal of support or loss of momentum in development efforts. Juneja 

(2011) also points out that such matter blur the overall vision of the project which 

may influence the project success. Murtazaev et al. (2010) report that surveys done 

by Standish Group show that most software failures occur because the absence of 

value considerations in the development process. If value creation is not explicated, 

everybody will lose in the end (Murtazaev et al., 2010; Näkki & Koskela, 2012).  

Several studies have pointed out that there is a need to conceptualize the value in the 

context of agile through addressing the concept of value and its different layers from 

the perspectives of developers and users (Racheva, 2014). Recent studies indicate 

that value creation in agile is not very well understood and that this phenomenon was 
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only partly explored (Racheva et al., 2010c). Racheva et al. (2010c) argue that “no 

study that clearly indicates how exactly agile practices create value.” 

1.2.2 Missing of the participatory mindset 

The reason behind the implicitness of value creation in agile development, according 

to Kautz (2011) is the lack of user involvement. There are few research address this 

issue by integrating user-centered design with agile development (Nakki, 2013). 

However, the UCD focus mostly on gaining varied information from users, but users 

do not necessarily have a say in the final decisions. In other word, the adoption of 

UCD only does not promote the participatory mindset which is the key principle of 

co-creation (Majid et al., 2012; Marttila & Botero, 2013; Näkki & Koskela, 2012). 

The co-creation is a collective and collaborative work(L. Sanders & P. J. Stappers, 

2014). Despite the receiving importance of developer-user relationship, several 

studies indicate that there is a conflict between their perceptions of value (Hoda, 

Noble, & Marshall, 2010b; Kujala & Väänänen-Vainio-Mattila, 2009; Wang, 2011). 

The conflict is typically caused by the ignoring the concept of participatory in the 

development process. When the participatory activities remain implicit, the value 

perspectives would be blurred (Juneja, 2011; Kautz, 2011). 

It is worth mentioning that the literature shows that the practical models describing 

value co-creation in agile are still missing so far (Kautz, 2010; Nakki et al., 2011; 

Racheva, Daneva, & Herrmann, 2010a). However, some models have been 

proposed. For instance, Nakki et al. (2011, 2013) proposed a practical co-creation 

model for agile development. Despite the fruitful contribution of the model, it has 
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some limitations such as it is more focused on UCD not participatory, confined to 

one online co-creation tool, every artifact requires to be visualized which may delay 

the process and the activities and roles were not clearly defined. More importantly, it 

is limited to the early stages of development and does not really address the overall 

development process.  

As discussed in sub-sections 1.2.1 and 1.2.2, there is a consensus in the literature that 

the agile practices become more arbitrary since they do not enable the practitioners 

to clearly share a common understanding of the value (Nakki et al., 2011; Racheva, 

Daneva, & Sikkel, 2009). Complementing agile practices with participatory practices 

would grant the practitioners a shared vision of value aspects (Näkki & Koskela, 

2012). Patton (2008) suggests that “If we share a common idea of what is valuable, 

then we need not pull in opposite directions.” Deeper insight into how value is 

perceived and co-created would allow the participatory process to be more explicit 

and effective (Racheva et al., 2010c).  

In sum, as ambiguous as the concept of value co-creation has become, there was a 

necessity to explore in depth user’s and developer’s perspectives of value co-

creation, what shape their perspectives of value creation and how they can co-create 

value in agile web development. The absence of practical models for value co-

creation has prompted this research to construct a value co-creation model in the 

agile web context that is capable of delivering a software product with a high 

superior value as developer and user wish. 
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1.3 Research Questions 

Based on the arguments presented in the problem statement section, this research 

mainly attempted to address the following research question: 

How user value can be co-created in the agile web-based development approach? 

In addressing this issue, the next research questions (RQ) ought to be investigated:  

RQ1: What are the perspectives of users and developers towards value co-creation 

in the agile web development approach? 

RQ2:  What are the key elements need to be included in constructing a value co-

creation for the agile web development approach? 

RQ3: In which way can the value co-creation in the agile web development 

approach be modeled based on the user’s and developer’s perspectives?  

RQ4: How to evaluate the practicality of the constructed value co-creation model?  

1.4 Research Objectives 

The main objective of this research was to construct a user value co-creation model 

for agile web-based development approach. In order to achieve this objective, it was 

supported by the following sub research objectives (RO): 

RO1: To determine a common understanding of value co-creation in the agile web 

development approach from the user’s and developer’s perspectives.   
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RO2: To construct a value co-creation model for the agile web development 

approach based on the user’s and developer’s perspectives.      

RO3: To evaluate the practicality of the constructed value co-creation model. 

1.5 Operational Definitions 

Different researchers use different definitions of concepts and terms in different 

contexts. This section provides a brief discussion of the terms used in the research. 

Customers and Users. According to Kautz (2011), customers are the ones who have 

ordered the system and whose requirements are initially specified, while users those 

who are directly using the system and deploying it in operation. In the agile 

literature, the distinction between the two terms is often not clear. Consequently, as 

the focus of this research was on user value co-creation, it used the two terms to refer 

to the user’s side. 

Developers and Agile Practitioner. One of the main concerns of this research was to 

bridge the gap between users and team in agile development. Thus, the researcher 

used these two terms to refer to the team’s side. 

Misalignment and Mismatch. These two terms were used in the research to denote to 

the conflict or gap between the viewpoints of users and developers with respect to 

value co-creation. 

Co-creation, Co-design and Participatory Design. Usually, the three terms used to 

indicate to any act of collective creativity (Sanders & Stappers, 2008). However, 
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there are some distinctions among them (see subsection 2.4.1.1). In this research, co-

creation and participatory design were used interchangeably, while co-design was 

used to refer to the second phase of the proposed model. 

Practicality. This criterion was used in this research to evaluate the proposed model 

in real environment. According to Maple and Norrington (2006), practicality can be 

defined as the extent to which a process can be used by a team to achieve specified 

objectives with effectiveness, efficiency and satisfaction in a specified context of 

use. 

1.6 Research Scope 

This research was focused on constructing a holistic user value co-creation model for 

agile web approach. The model was intended to be used to balance the perceptions of 

value between the users and developers in order to assure that a bundle of superior 

values are co-created. The model was constructed in four phases.  

Initially, a theoretical study was carried out to gain some knowledge on the issue of 

interest followed by an empirical study conducted in Malaysia. The empirical study 

began with a preliminary study to understand the awareness of users and developers 

towards value co-creation. Then, the actual empirical study was conducted to know 

the following: how value is perceived by user and developer, how value is created 

and what co-creation practices might be followed to create value in agile approach. 

The companies chosen were those from software development companies which are 

adopting and practicing agile approach.  
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The XP and Scrum were under the light of this research since they are the two agile 

methods most used (Hoda, Noble, & Marshall, 2010a; Pikkarainen, Haikara, Salo, 

Abrahamsson, & Still, 2008; Salo & Abrahamsson, 2008). The knowledge and 

information gathered from the literature and empirical study were used as a 

benchmark for constructing the model. Besides, the existing value co-creation 

models in the literature were also used as references when constructing the model. In 

order to evaluate the practicality of the proposed model, two case studies in two agile 

projects were conducted to validate the proposed model in real life.  

Agile development is used to develop small-medium projects, particularly in web 

applications contexts (Meso & Jain, 2006; Qumer & Henderson-Sellers, 2010; 

Ribeiro & Fernandes, 2010). However, although web applications in Malaysia had 

been in the market for quite some time, its usage had been minimal due to neglecting 

the user value considerations in the development process (Ismail, Yahya, & Mukhtar, 

2011, 2012). Therefore, the current research focuses on addressing the user value co-

creation in web-based applications projects developed using the agile approach.  

We make a note that the proposed model is claimed to be a holistic model because it 

covers all the phases of the development process, not merely a certain development 

activities that had been the focus in various related previous studies (Nakki et al., 

2011). Moreover, instead of focusing on one perspective of value as revealed by the 

literature, this model considers on the value from the perspectives of both developer 

and user. Finally, it is worth mentioning that this research did not cover the process 

of how user value can be captured, it was mainly emphasizing on the process of how 

user value can be co-created from the developer and user perspectives. 
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1.7 Research Significance 

This research tries to make a significance endeavor in promoting the co-creation 

activities in the practice context of agile approach, as well as to support the body of 

knowledge. This significance is described as follows: 

Body of knowledge 

The main aim of this study was to provide a user value co-creation model for agile 

web development approach. Consequently, by achieving this aim, the study 

contributes to the fields of Software Engineering (SE) and the Agile Development in 

general and to the Human-Centred Design (HCD) and value co-creation in specific. 

From the academic perspective, this study aspires to fill the gap of the missing 

practical co-creation models in the context of agile development. In addition, 

because most the existing literature on co-creation in agile development is theoretical 

and lacks empirical evidence, the current study will not only provide a succinct and 

holistic review of the existing literature on co-creation in agile, but also, to the best 

of the author’s knowledge, it will be the first research of its kind to propose a 

systematic activities to co-create value in the agile development. Furthermore, this 

study utilizes Nakki’s model (2011), by further developing and validating a practical 

model based on users’ and developers’ perspectives to promote the participatory 

mindset within the whole development process of agile projects. 

Benefit to Agile Practitioners 

The agile practitioners could use the sufficient level of essential information 

provided in the proposed value co-creation model as a guide to involve users actively 
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in the development process, manage their relationships with them and thus achieve 

improved development and management of their projects. More specifically, the 

model will help them to well understand user value from several perspectives, share 

a common understanding with them and provide web applications that satisfy user’s 

needs and their company’s wishes. The model can help them in creating a shared 

vision of what is going to be design, so everyone would be on the same track. 

Benefit to Software Companies 

For the software companies, the results of this study will consequently provide 

useful and practical guidelines for them to implement while taking decisions and 

helping them understand the resources and conditions required to realize a better 

engagement of users. Moreover, the outcome can be used to plan and improve their 

upcoming agile projects and relationships with users. Generally, agile projects can 

expect to improve their productivity, produce valuable software and satisfy the users 

as a result of applying the proposed co-creation model. 

Benefit to Users 

For the users, the proposed model will clarify the notion of value which in turn 

facilitates their engagement, decisions and usage during and after the development 

cycle. Besides, the model will increase the satisfaction of users as they can see the 

impact of their inputs on the product development in a timely manner. 
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1.8 Thesis Organization 

This thesis is organized into seven separate chapters. These chapters are closely 

related to each other. The contents of every chapter are provided as follows: 

Chapter 1 Introduction. This chapter provides an overview of the overall 

structure of the research including the research background, problem statement and 

the setting up of the research context with respect to the co-value creation in agile. 

This is followed by statements of the research questions and research objectives, 

which set the scope of the study and finally, the significance of the potential 

contributions of the study. 

Chapter 2 Literature Review. Previous researches relating to the research 

domain are provided covering the main areas including the concept, types and 

characteristics of value. Reviewing of the core existing models relating to value co-

creation is presented in details. This chapter also extensively reviews the value 

creation process. 

Chapter 3 Research Methodology. This chapter describes the research 

methodology that was used to carry out the research and to achieve the research 

objectives by discussing in detail the four phases of developing and evaluating the 

new model for co-creation in agile web development.  

Chapter 4     Empirical Study. This chapter presents the findings of the empirical 

study that was conducted in Malaysia. The findings that are related to the current 

problems, important perceptions, practices, and techniques of co-creation were 
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presented and discussed. This chapter also provides the understanding about the 

current practice and process of value co-creation in real life.  

Chapter 5     Co-Creation Agile Model. In this chapter, the model that was 

developed is presented and discussed in detail. The phases of the proposed model are 

described step by step. The results of model verification are also presented.  

Chapter 6     Model Evaluation. This chapter presents the results of the evaluation 

process. The case study and yardstick approaches were used to evaluate the 

practicality of the proposed model.   

Chapter 7     Conclusion and Future Work. In this chapter, the conclusion of the 

research is presented through review of the studies that have been conducted to 

achieve the research objectives. It also highlights the contributions of this research, 

and finally a set of issues is presented as a future research at the end of this chapter. 

1.9 Summary 

On the whole, this research provides guidelines of incorporating the co-creation 

practices into the agile approach to co-create user value which in turn guarantee the 

success of the software development process in agile approach. The chapter has 

presented the overview of the research particularly the research background, problem 

statement, research questions, objectives, operational definitions, scope of research 

and significance of research.   
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

In the last decade, agile approach is proven itself as a dominant development process 

in software industry as it values people and their interactions. The hallmark of agile 

is its clear focus on value creation. More recently, value co-creation has been 

consistently a concern for both researchers and practitioners. Indeed, involving users 

in the development process has been ranked as one of the most important issues 

faced by software companies (van der Velden & Mörtberg, 2014). Several 

researchers argue that co-creating software with the collaboration of users can 

influence the success of development. For instance, Kujala et al. (2009) contend that 

involving users in the development can have significant impacts on: the quality or 

speed of the development process, a better match between product and users’ 

requirements, and users’ satisfaction. 

However, the notion of user value creation in agile development is still implicit. This 

is partly due to the exclusion of users in the development process. Although some 

researchers attempted to investigate how value can be co-created (e.g., Nakii et al., 

2011; Kautz, 2011), they failed to explicate how really value can be co-created. 

Furthermore, researchers have continuously called for further research into the co-

creation models and the ways to involve users in agile development. 

Therefore, this chapter discusses critically the literature of value co-creation in agile 

approach. Initially, the chapter begins with describing the agile development 
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approach, its principles and popular methods. The discussion is continued with value 

creation literature where the key value definitions, value identification models and 

logics of value creation are presented. This is followed by discussing the user 

involvement in the development process and the landscape of human-centred design. 

The term of co-creation is defined and further the types, principles, techniques and 

the main models of co-creation are described. The user-centered design methods and 

principles and their relation with agile development are discussed. The related works 

on value co-creation in agile development are critically reviewed in deep. Finally, 

the discussion closes by describing the key related theories and techniques which 

were employed in this research. 

2.2 Agile Software Development Approach 

Software development initialized as a messy activity often referred as “code and fix.” 

This style was used for several years until the development models were emerged. 

Models impose a well disciplined process on software development with the aim of 

making the process more predictable and more efficient. Traditional models are plan-

driven in which development begins with the elicitation and documentation of a 

complete set of requirements upfront. Due to this heavy aspect, these models became 

to be called as heavyweight. Software practitioners found this process-centric view 

frustrated and pose troubles when changes are relatively high. As a reaction, they 

developed models to embrace the inevitable changes. These models are constructed 

based on iterative enhancements, a technique that was presented in 1975 by Basili 

and that has become known in 2001 as agile methods (Awad, 2005). Figure 2.1 

illustrates the evolution of software development models.  
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Figure 2.1. Evolution of Software Development Models (Source: Salo, 2006) 

The official definition of agile development was established in a form of ‘manifesto’ 

in 2001 by a group of 17 prominent software developers, who attended a meeting to 

advocate for better ways of developing software. They noticed that their processes 

had many characteristics in common so they decided to name them agile, which 

means that it is both light and sufficient. As a consequence to that meeting, the Agile 

Alliance and its manifesto emerged (Fowler & Highsmith, 2001). Agile development 

is regarded as a set of fundamental principles used to describe a specific group of 

methods about how software should be developed (Aitken & Ilango, 2013; Lal, 

2011). There are many development methods under agile umbrella which are 

adapting the principles of agility. Agile methods to some extent have similar values 

and practices, where they follow four values and twelve principles, as listed in 2.2.1. 

In the following sub sections agile software development approach is introduced in 

detail. 
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2.2.1 Agile Values and Principles 

At the core of agile there are four values exist in the manifesto: 

 Individuals and interactions over processes and tools 
 Working software over comprehensive documentation 
 Customer collaboration over contract negotiation 
 Responding to change over following a plan 

 

This manifesto gives a good idea of the basic principles of agile. The four values of 

agile are in turn supported by twelve principles which defined by Agile Alliance to 

be followed by all agile methods (Fowler & Highsmith, 2001). The principles are as 

follows: 

 Our highest priority is to satisfy customer through early and continuous delivery of 

valuable software. 

 Welcome changing requirements, even late in development. Agile processes harness 

change for the customer’s competitive advantage. 

 Deliver working software frequently, from a couple of weeks to a couple of months, 

with a preference to the shorter timescale. 

 Business people and developers must work together with the team members daily 

throughout the project. 

 Build projects around motivated Individuals. Give them the environment and 

support they need, and trust them to get the job done. 

 The most efficient and effective method of conveying information to and within a 

development team is face-to-face conversation. 

 Working software is the primary measure of progress. 

 Agile processes promote sustainable development. The sponsors, developers and 

users should be able to maintain a constant pace indefinitely. 

 Continuous attention to technical excellence and good design enhances agility. 

 Simplicity- the art of maximizing the amount of work not done- is essential. 

 The best architectures, requirements and designs emerge from self-organizing teams. 

 At regular intervals, the team reflects on how to become more effective, then tunes 

and adjusts its behavior accordingly. 
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2.2.2 Agile Methods 

Since 1990s, several agile methods including Extreme Programming (XP), Scrum, 

Adaptive Software Development (ASD), Crystal, Dynamic Systems Development 

Method (DSDM), Feature-Driven Development (FDD), and Lean Software 

Development have been developed and evolved .  

Even though these methods are quite different, function for different purposes and 

each one has its emphasized assumptions, all of them share the same ideas, values, 

and in some case practices (Aitken & Ilango, 2013; Ingalls & Frever, 2009; Lucia & 

Qusef, 2010). Nowadays, XP and Scrum methods and their adaptations are the most 

popular among development teams (Hoda, Noble, & Marshall, 2010a; Pikkarainen, 

Haikara, Salo, Abrahamsson, & Still, 2008; Salo & Abrahamsson, 2008). For 

instance, Azizyan et al. (2011) investigated the usage of agile through surveying 120 

companies from 35 countries, their results indicate that XP and Scrum are the most 

used. A summary of agile methods usage is shown in Figure 2.2. 

 

 

 

 

 

 

 

Figure 2.2. Agile Methods Usage (Source: Azizyan et al., 2011) 
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2.2.2.1 Extreme Programming 

Extreme Programming (XP) is one of the most well-known and widely used agile 

methods (Dingsøyr, Nerur, Balijepally, & Moe, 2012). XP has evolved from the 

problems caused by the lengthy cycles of traditional methods. Firstly, it started as 

“simply an opportunity to get the job done” with development practices that had 

been found effective (Beck & Fowler, 2001). After a set of successful trials in 

practice, XP was theorized into the key principles and practices currently used (Turk, 

France, & Rumpe, 2014). Although the single practices of XP are not new, they have 

been arranged to work with each other in a novel way and thus shaping a new 

development method. 

Life Cycle Process of XP 

The life cycle process of XP consists mainly of six phases: Exploration, Planning, 

Iterations to Release, Productionizing, Maintenance and Death (Figure 2.3). 

 

Figure 2.3. Life Cycle of XP (Source: Beck, 2000)  
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In the exploration phase, the customers write out the story cards they wish to be 

included in the first release. Meanwhile, the project team familiarize themselves with 

the tools, technology and practices. This phase takes between a few weeks. Then, the 

planning phase takes its place. The stories are prioritized and an agreement of the 

functionalities of the first release is made. The team also estimates the effort required 

for each story and then the schedule is set. The planning phase takes a couple of 

days. Once the stories are prioritized and estimated, the iterations to release phase 

starts. This includes several iterations of the software release. At the end of each 

iteration, functional tests are run. The system needs additional testing of the 

performance in a productionizing phase. Later, the XP team should both keep the 

system in the development running while also developing new releases. To do this, 

the maintenance phase needs an extra effort for customer support tasks. The final 

phase is death phase and takes place when customer does no longer has any stories to 

be developed. This requires that the system satisfies customer needs. 

As shown in Figure 2.4, XP is built on an assumption about four values. The values 

are supported by fifteen principles which are implemented with twelve practices and 

four activities. The aim of XP is facilitating successful software development 

regardless the constant changes of requirements in small to medium teams. Short 

iterations with small releases and rapid feedback, customer participation, 

communication and coordination, continuous testing and integration, collective 

ownership, pair programming and reasonable documentation are among the key 

characteristics of XP.  
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Figure 2.4. XP values, principles, activities and practices (Source: Beck, 2000) 

There are several roles can be played in XP for different tasks and purposes during 

the development process and practices. These roles include programmer, customer, 

tester, tracker, coach, consultant and manager. 

In conclusion, XP method does not suit everywhere and its limitations have not been 

identified yet. Consequently, more empirical and experimental research at different 

climates and from different perspectives is demanding. However, few limitations 

have been identified (Mcheick, 2011). For instance, XP is designed for small-

medium sized development teams. Beck (2000) recommends the development team 

size to be limited between three to twenty team members. The physical working 

environment in XP is also important and should be observed. The communication 

and coordination between the development team members should be always 

facilitated. Another central issue in XP is the organization and business cultures 

affecting the development. 
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2.2.2.2 Scrum 

Like XP, Scrum is one of the most well-known agile methods. It has been developed 

purely for managing the development process, whereby it encapsulates the daily 

development practices of software engineers into the structure of project (Hoda, 

Noble, & Marshall, 2013). However, it differs from XP in that it does not define any 

specific practices for the implementation phase. Scrum pays more attention on how 

the team should work to produce the system in a constantly changing climate. 

Life Cycle Process of Scrum 

Scrum process is iterative and incremental in nature. Scrum process involves three 

phases: pre-game, development and post-game as shown in Figure 2.5: 

 

Figure 2.5. Life Cycle of Scrum (Source: Schwaber & Beedle, 2002)  
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The Pre-game Phase: it includes two sub-phases, Planning and Architecture. 

Planning includes defining the system based on a product backlog which contains all 

the currently known requirements. The requirements are prioritized and the effort 

needed is estimated. Planning also includes the definition of the project team, tools 

and other resources. Architecture or the high-level design of the system is planned 

based on the product backlog. The changes needed for implementing the backlog 

items are identified. A design review meeting is conducted to go over the 

implementation proposals and decisions are made based on this review. Development 

Phase: (game phase) the system is developed in sprints. Each Sprint includes the 

traditional phases of software development. The architecture and design of the 

system evolve gradually during the development. Each sprint spans from one week 

to one month. Post-game Phase: it represents the closure of the release and it takes 

its place when an agreement is made that the requirements are completed. The 

system is now ready for release to be used. Few tasks are included like integration, 

testing and documentation. 

Generally, Scrum has stated values which emerge when Scrum is used. These values 

are: commitment, focus, openness, respect and courage. Scrum also has six roles can 

be played throughout the development process with different tasks and purposes. 

These roles are: Scrum Master, Product Owner, Scrum Team, Customer, User and 

Management. As noted earlier, Scrum provides specific management practices to 

avoid the confusion caused by unpredictability and complexity. In the following, the 

description of seven Scrum practices is given according to Schwaber and Beedle 

(2002). 
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Table 2.1 

Scrum Practices 

Scrum Practice Description 

1. Product Backlog 

It defines everything that is needed in the final product. It 
includes the tasks for creating the backlog list, and controlling it 
consistently during the process by manipulating and prioritizing 
items. The product owner is responsible for maintaining it. 

2. Effort estimation 

It is an iterative process, in which the backlog item estimates are 
focused on a more accurate level when more information is 
available on a certain product backlog item. The product owner 
together with the scrum team(s) are involved. 

3. Sprint 
The Scrum Team organizes itself to produce a new working 
software increment in a Sprint that takes around thirty days. 

4. Sprint Planning 

Meeting 

It is a two-phase meeting. The customers, users, management, 
product owner and scrum team participate in the first phase to 
decide upon the goals and the functionality of the next sprint. The 
second phase is held by the scrum team focusing on how the 
software increment is implemented during the sprint. 

5. Sprint Backlog 

The items are selected in the sprint planning meeting on the basis 
of the prioritized items and goals set for the sprint. Unlike the 
product backlog, the sprint backlog is stable until the sprint (30 
days) is completed. When all the items in the sprint backlog are 
completed, a working increment of the system is delivered. 

6. Daily Scrum meeting 

Daily meetings are organized to keep track of the progress of the 
team continuously: what has been done and what is to be done. 
Any shortcomings or obstacles in the development are looked for, 
identified and removed.  

7. Sprint Review 

Meeting 

On the last day of the sprint, the team and scrum master present 
the results (working increment) of the sprint to the management, 
customers, users and the product owner in an informal meeting. 
The participants evaluate the increment and make decisions about 
the following activities. It may uncover new items of project 
backlog and even change the direction of the development. 

In sum, Scrum is purely focuses on management practices, rather than development 

practices. It is a method proper for small teams of less than 10 members. Schwaber 

and Beedle (2002) recommend for the team to consist of five to nine members. If 

more people are involved, multiple teams should be carefully formed. 
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2.2.2.3 Combination of XP and Scrum 

Unlike XP which is a method for project development, Scrum is recognized as a 

project management approach. Scrum highly focuses on managing what needs to be 

done rather than how to do it. In contrast, XP focuses on the development side 

whereby it uses developmental practices which are essential to develop a high 

quality software. However, many of XP practices can be combined into Scrum, or 

the team may find alternatives of Scrum practices (Hoda et al., 2013). Recent studies 

indicate that XP and Scrum are often used together as a single hybrid development 

process (Mushtaq & Qureshi, 2012). Jyothi and Rao (2011) recommend to create a 

positive impact on the project productivity, companies should adopt a combined 

approach of XP and Scrum practices. They constructed collaborative framework for 

XP and Scrum as seen in Figure 2.6.  

 

Figure 2.6. A Collaborative Framework (Source: Jyothi & Rao, 2011) 
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Likewise, Li and Wang (2010) designed a model which involves advantages from 

both agile methods and the unified process. Such a combination of methods can 

speed up the development cycle, improve the software quality, and reduce the risks. 

Moreover, Vriens (2003) contend that the combination of XP and Scrum increases 

the satisfaction of both developers and customers. Therefore, in this research the 

collaborative models of Jyothi and Rao (2011) and of Li and Wang (2010) were 

employed in the construction of the proposed model. Table 2.2 presents some of the 

key previous studies of the combination of XP and Scrum.  

Table 2.2 

The Combination of XP and Scrum 

Author(s) Combination Description 
(Vriens, 2003) Combined XP and Scrum in a model called XP@Scrum. 

(Fitzgerald, Hartnett, 
& Conboy, 2006) 

XP and Scrum complement each other well, with XP providing 
support for technical aspects and Scrum providing support for 
project planning and tracking. 

(Karsten & Cannizzo, 
2007) 

They used Scrum and Sprints for planning and story maintenance 
and XP practices in day-to-day development activities. 

(Tessem & Maurer, 
2007) 

They included XP practices in a Scrum method to help the team in 
doing the daily engineering work. 

(Salo & Abrahamsson, 
2008) 

Both embody the central principles of agile software development. 
When they are used together, significant results will be achieved. 

(Li & Wang, 2010) They designed an agile unified process model which takes 
advantages from both agile methods and the Unified Process. 

(Dorairaj, Noble, & 
Malik, 2011) 

All the interviewed participants have adopted agile methods, 
primarily Scrum and XP, in their distributed software development 
projects. 

(Hoda et al., 2011) They had a study in New Zealand and India and the results indicate 
that all the teams were using agile methods, primarily combination 
of Scrum and XP. 

(Jyothi & Rao, 2011) They constructed a collaborative framework for XP and Scrum. 
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2.3 Value Creation 

In the last decade, value creation has placed on the top of marketing research 

agendas and gained a lot of attention as a dominant paradigm (Blocker, Flint, Myers, 

& Slater, 2011; Morgan, Feller, & Finnegan, 2010). Nevertheless, it is not 

concentrated only in marketing research, but in a variety of research areas such as 

institutional development, psychology and sociology (Kujala & Väänänen-Vainio-

Mattila, 2009).  

Numerous studies have addressed value creation from different viewpoints and they 

sought to understand the phenomenon (Blocker et al., 2011; Moller, 2006; Ulaga & 

Eggert, 2006). Despite such popularity clearly proves the importance of studying the 

value creation, it further points out that value is complex, difficult to grasp, 

conceptualize, and model (Zahrawi & Yahya, 2014). The following sub-sections 

tackle the concept of value creation by first defining what is meant by value, then, 

existing value identification models are discussed. Finally, the logics of value 

creation are described. 

2.3.1 Definition of Value 

The term ‘value’ is referred to as complex, difficult to grasp, conceptualize and 

model (Andreu, Sánchez, & Mele, 2010; Zahrawi & Yahya, 2010; Zauner, Koller, 

Hatak, & Walla, 2015). It has several meanings and there are many ways to describe 

it as it is subjected to an abstractive manner such as innovation, humility, idea, life 

and brand (Salleh, Yahya, Altemimi, & Mukhtar, 2010). Also it is not static, but 

constantly evolves and aligned with the experiences and needs of the user. 
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According to Khalifa (2004) and Klanac (2009) definitions of value can be 

categorized into four approaches. The first one is value component approach which 

focuses on the features of the product or service. The second approach is 

benefits/costs approach which looks at value as a tradeoff between benefits and 

sacrifices of a product or service. The third approach is means-end approach which 

built based on the premise that customers acquire and use products to achieve 

favorable ends. Lastly, the forth approach is experience approach which places a 

great emphasis on the experiences of customers. Generally, most of value definitions 

in the literature share the same premise in that value is a tradeoff between benefits 

and sacrifices of a product or service. Table 2.3 lists a number of definitions that are 

emphasized by the literature.  

Table 2.3 

Some Definitions of Value 

Author(s) Definition Approach 
Chen and 
Dubinsky (2003, 
p. 326) 

a consumer’s perception of the net benefits gained 
in exchange for the costs incurred in obtaining the 
desired benefits 

Benefits/Costs 

Holbrook (1994, p. 
27) 

an interactive relativistic consumption preference 
experience 

Experience 

Monroe (1990, p. 
46) 

a tradeoff between the quality or benefits they 
perceive in the product relative to the sacrifice they 
perceive by paying the price 

Benefits/Costs 

Schechter (1984) 

 

all factors, both qualitative and quantitative, 
subjective and objective, that make up the 
complete shopping experience 

Experience 

Woodall (2003, p. 
21) 

any demand-side, personal perception of advantage 
arising out of a customer’s association with an 
organization’s offering, and can occur as reduction 
in sacrifice; presence of benefit (perceived as either 
attributes or outcomes) 

Benefits/Costs 
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Woodruff (1997, 
p. 142) 

a customer’s perceived preference for and 
evaluation of those product attributes, attribute 
performances, and consequences arising from use 
that facilitate (or block) achieving the customer’s 
goal and purposes in use situations 

Means-ends 

Woodruff and 
Gardial 

(1996, p. 20) 

a customer’s perceived perception of what they 
want to happen in a specific use situation, with the 
help of a product and service ordering, in order to 
accomplish a desired purpose or goal 

Means-ends 

Zeithaml (1988, p. 
14) 

a consumer’s overall assessment of the utility of a 
product based on perceptions of what is received 
and what is given 

Benefits/Costs 

Despite the differences among these definitions, the following commonalities stand 

out (Woodruff, 1997) : (1) perceptions of value typically involve a tradeoff between 

what the users receive and what they give to acquire and use a product or service, (2) 

perceived value is tied with or created through product usage and (3) to some extent 

value is something experienced by users rather than objectively identified. 

Needless to say that, the goal of the development of any product is to deliver value. 

This value includes all the forms of benefits that can be obtained by user through 

acquiring and using of the software product. The value of the product will not be 

realized unless the user acquires and uses the product. Besides, the benefits should 

be greater than the sacrifices paid by the user for the acquisition and use of the 

product. Therefore, this research examined all the forms of value in order to 

understand which value aspects are appreciated more by users and agile 

practitioners. 
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2.3.2 Value Identification Models 

Value is studied in different fields, marketing, psychology and Human-Computer 

Interaction (HCI). There are a lot of models in the literature for value identification. 

In order to understand what user values are, it is important to identify their 

categories. Psychology and sociology have investigated the nature of values. The 

relative importance of these value categories is seen to constitute the individual’s 

system of value priorities. In addition, consumer behavior and marketing are fields 

that identify different values (Kujala & Väänänen-Vainio-Mattila, 2009). 

Table 2.4 summarizes some of the most important value identification models in the 

existing literature and the main categories of value in each model. 

Table 2.4 

Categories of Value 

Author(s) Categories of Value 
Park et al. (1986) Functional, symbolic, experiential 
Sheth et al. (1991) Functional, social, emotional, epistemic, conditional 
Woodruff (1997) Three levels: product attributes, consequences in use, 

customer’s goals and purposes 
Holbrook (1999) Efficiency, excellence, status, esteem, play, aesthetics, 

ethics, spirituality 
Ulaga (2003) product quality, delivery, time to market, product costs 

(price), process costs, personal interaction, supplier 
know-how, service support 

Woodall (2003) net value (benefits/sacrifices), derived value 
(use/experience), marketing value (product attributes), 
sale value (cost reduction), rational value (assessment of 
fairness in the benefit/sacrifice) 

Smith & Colgate (2007) Functional, experiential, symbolic, cost/sacrifice 
Steiner & Harmon 
(2009) 

Knowledge, Emotion, Experience 

These models clearly broaden the concept of value by going beyond the functional 

value of product. It makes clear that users also can derive some other values such as 
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social, emotional and economical value from their activities.  The functional value 

refers to the instrumental product-related benefits users can obtain from using the 

product, whereas the social value refers to the benefits derived from the product’s 

capability to enhance social concepts, such as self-image and status. When users use 

a product or service, they may also derive emotional value by experiencing affective 

feelings and finally economical value through cost saving, effort and time. 

Although researchers introduce some common dimensions, their conceptualizations 

of the construct of value vary considerably. However, there is a consensus on the 

literature that: functional value, social value, emotional value and economical (cost) 

value are the most important dimensions of value. Therefore, building on the existing 

body of knowledge, this study addressed and explored the key four dimensions in 

agile software development approach as will be noted in Chapter three. 

2.3.3 Logics of Value Creation 

Basically, as revealed in the marketing literature value creation takes three different 

approaches where each one has its own emphasized assumptions. Firm or Good-

Dominant (G-D) logic is the traditional approach where the firm creates value and 

user evaluates the outcomes. In this approach, the roles of the firm and the user are 

distinct (Vargo, Maglio, & Akaka, 2008). The second approach is referred to as user-

logic. It views value as something created solely by user where the greater emphasis 

is on how firms can participate in user production process (Gummerus, 2011). A 

midpoint is a co-creation or service-dominant (S-D) logic where users and firm 

participate together in the production process. In this approach, the roles of the firm 
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and user are not distinct, meaning that value is always co-created by both of them 

(Vargo et al., 2008). 

Service dominant logic (SDL) which is promoted by Vargo et al. (2008) poses an 

alternative paradigm for understanding value creation. It consists of 10 foundational 

premises which describe the roles of practitioners and value from respective 

perspective. On the basis of SDL assumptions a new and integrative discipline called 

Service Science has been raised as a new area of research (Mukhtar et al., 2012). 

Service science is a new emerging discipline of engineering, technological, and 

social sciences for the purpose of value co-creation with user (M. N. Ismail, Yahya, 

& Mukhtar, 2011). Under this new logic users and their perspectives are viewed as 

active players in the co-creation of value of products and services. While the role of 

the company becomes ensure that the user can capture the most value and hence 

experience the maximum benefit from using the product or service (Mukhtar et al., 

2012). Co-creation of value is becoming relevant as concept and practice in today’s 

market (Prahalad & Ramaswamy, 2004b). 

Table 2.5 illustrates the key differences between the three approaches. Referring to 

the objectives of this study, the main concern is understanding user value creation 

from the perspectives of user and developer. In addition, as noted earlier, agile and 

co-creation to some extent share the same assumptions (Babb & Keith, 2011). 

Therefore, co-creation logic was taken as an approach under investigation of this 

research. This logic is extensively discussed in the following section (2.4). 
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Table 2.5 

Logics of Value Creation (Adapted from: Gummerus, 2011; Vargo et al., 2008) 

 Firm Logic Co-creation Logic Customer Logic 

Value driver Value-in-exchange Value-in-use Value-in-use 

Creator of value Firm Firm and customers Customer 

Process of value 
creation 

Firms embed value 
in products or 
services by 
enhancing attributes 

Firms propose value 
through offerings 
and customers 
continue through use 

Firms propose value 
based on customer-
use value 

Purpose of value Increase wealth for 
the firm 

Increase adaptability, 
survivability, and 
system wellbeing  

Increase wealth for 
the customer 

Measurement of 
value 

The amount of 
nominal value, price 
received in exchange 

The adaptability and 
survivability of the 
beneficiary system 

The amount of 
benefit received in 
use 

Resources used Primarily operand 
resources 

Primarily operant 
resources 

Primarily operant 
resources 

Role of goods Units of output, 
operand resources 
that are embedded 
with value 

Vehicle for operant 
resources, enables 
access to benefits of 
firm competences 

Vehicle for operant 
resources, enables 
access to benefits 

Role of customers To ‘use up’ or 
‘destroy’ value 
created by the firm 

Co-create value 
through the 
integration of 
resources 

Create value through 
use 

Authors (e.g.) Morgan and Hunt 
(1995), Porter 
(1985) 

Vargo and Lusch 
(2004, 2008) 

Korkman (2006), 
Schau et al. (2009) 

 

It is worth noting that in Table 2.5 all the terms used in the comparison were 

originally adapted from the marketing literature (e.g., Gummerus, 2011; Vargo et al., 

2008) which may differ from the existing terms in the software engineering or 

human-centred design literature. In this study, value co-creation was discussed 

mainly based on human-centred design literature which was the focus of this study. 

In the next section the landscape of human-centred design is described in detail. 
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2.4 User Involvement in Development Process 

The motives behind involving users in development processes can be viewed from 

several perspectives. In software development, user involvement is expected to lead 

to precise requirements, functionalities that meet users’ needs, a better acceptance of 

the system and boost ease of use (Kujala, 2003; Pagano & Brügge, 2013). When 

users are involved in the early phases, then costly problems can be avoided later. 

Furthermore, user participation can give a value as users involve in making the 

decisions that affect their daily lives (Bano & Zowghi, 2014).  

In the literature of marketing, customers are recognized as value co-creators, which 

means that products cannot exist without the interaction with users (Grönroos, 2011; 

Vargo & Lusch, 2008). Customers can add value to the product when they 

participate actively in the co-creation process (Piller & Lindgens, 2011; Prahalad & 

Ramaswamy, 2004a). The role of consumers’ in the co-creation is expected to 

increase product quality and its success, as the consumers are more likely to be value 

their own ideas (Hoyer, Chandy, Dorotic, Krafft, & Singh, 2010). 

To date, there is no rigorous methodology for user involvement in software 

development (Nakki et al., 2011), instead, there are diverse approaches originating 

from different disciplines. The approaches of user involvement can be determined by 

considering the direction of interaction which means bringing the users to the 

developers’ space as participants, or bringing the developers to the users’ space to 

study users and understand their context of use (Heiskanen, Hyysalo, Kotro, & Repo, 

2010). Several approaches for user involvement have been reported. 
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For instance, Kaulio (1998) classifies the approaches of user involvement based on 

the development activities in which user involvement takes place and how deeply the 

users are involved in the development (Botero, Kommonen, & Marttila, 2010). 

Sundbo and Toivonen (2011) adopt a similar classification for understanding the 

users’ needs, collaborating with them, and recognizing them as innovators. Likewise, 

Nakki (2011) presents three approaches to user involvement based on the users’ role 

and the existing mindsets of human-centred design. These approaches are: User-

Centered Design (UCD): design for potential users, Participatory Design (PD): 

design with real users and User-Driven Innovation (UDI): design (ideas) by users. 

Despite the approaches can overlap even in the same project, they have few 

differences. Figure 2.7 illustrates the three approaches and the users’ role as a 

research object and informant in UCD, a collaborative partner in PD and a driver of 

the process in UDI. Both of UCD and PD are driven by professional developers. In 

UCD, the users do not necessarily interact with each other, whereas in PD the users 

actively interact with each other as well as other team members. UDI differs from 

other approaches in that the users’ community can lead the innovation process and 

begin the development alone. 

 

 

 

Figure 2.7. Approaches of User Involvement (Source: Nakki, 2013) 
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In fact, due to the multidisciplinary nature of the field and related concepts, the 

boundaries between the approaches are vague (Blessing & Chakrabarti, 2009). 

Marketing researchers use partly several terms and concepts like customer 

involvement or co-development to refer to similar or different issues from HCI. The 

relationships among the different terms and concepts are elaborated clearly in the 

landscape of Human-Centred Design by Sanders and Stappers (2008) in Figure 2.8. 

As shown, there are two key areas: UCD on the left and PD on the right. UCD is a 

broader industrial approach focused on users, whereas PD is a fresh approach 

focused on collaborative design (Buur & Larsen, 2010). 

 

Figure 2.8. Landscape of Human-Centred Design (Source: Sanders & Stappers, 2008) 
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Within this landscape, in the area of participatory design, the notions of co-creation 

and co-design have been growing. Today, the terms co-design and co-creation are 

often confused and used interchangeably. Opinions about who should be involved in 

these collective and collaborative acts, when, and in what role vary widely (Sanders 

& Stappers, 2008). In the following sub-sections the notion of co-creation and its key 

concepts are discussed in detail. 

2.4.1 Co-creation 

In its basic definition as Prahalad and Ramaswamy (2004) pointed out “value co-

creation occurs when the customer and the firm are closely involved in jointly 

creating value that is unique to the customer and sustainable to the firm.” In the 

marketing world, value co-creation is becoming relevant as practice and concept. 

The changing roles of customers from passive users to collaborators have given rise 

to user value co-creation (Mukhtar et al., 2012). The firm logic is no longer feasible 

and appropriate for the current environment as they exclude the users from the 

process of value creation. Currently, firms are swiftly shifting from firm-logic into 

co-creation or Service-Dominant (S-D) logic. Recently, co-creation has emerged as a 

building block of the S-D logic (Vargo & Lusch, 2004, 2008). 

As stated by its founders, “S-D logic makes the consumer endogenous to the value-

creation process […] Value, then, becomes a joint function of the actions of the 

provider(s) and the consumer(s), but is always determined by the consumer” (Lusch 

& Vargo, 2006). According to the framework recently developed by Payne and 

colleagues (2008), the priority in the co-creation process must be given to customers 
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and their experiences. Indeed, the framework “places customer explicitly at the same 

level of importance as the company as co-creators of value” (Payne, Storbacka, & 

Frow, 2008, p. 83).  

2.4.1.1 Co-creation and other related terms 

Co-creation is a term adopted across disciplines with a domain of interpretations. It 

is not a term widely used by the human-design community, rather its twin, Co-

design, is favored (Mehrpouya, Maxwell, & Zamora, 2013). In the current literature, 

the terms co-creation and co-design are often used interchangeably, and are treated 

as being closely tied with UCD and PD approaches. 

Co-creation is a very broad term with various applications ranging from the physical 

to the metaphysical and from the material to the spiritual (Zahrawi & Yahya, 2014). 

Sanders and Stapper (2008) define co-creation as “any act of collective creativity, i.e. 

creativity that is shared by two or more people. Co-creation is a very broad term 

with applications ranging from the physical to the metaphysical and from the 

material to the spiritual, as can be seen by the output of search engines.” 

By co-design, the collective creativity is indicated as it is implemented across the 

whole development process.  However, the primary focus of co-design is on the 

development phase, and is centred on, the process of collaboration, innovation, and 

creativity between developers and users. Thus, co-design is a specific instance or 

activity of co-creation (Sanders & Stappers, 2008). Consequently, this research takes 

the stance that co-design is a specific form of co-creation, and should be categorized 

as a sub activity under the umbrella of co-creation process.  
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2.4.1.2 Types of Co-Creation 

According to the ownership and openness of the co-creation process, Patter (2009) 

classifies the co-creation into four key types as depicted in Figure 2.9 below. 

 

Figure 2.9. Types of Co-Creation (Source: Pater, 2009)  

The first type is called Club of experts and it suits very specific, time-pressured 

challenges which require breakthrough ideas and expertise. The involved participants 

should meet certain participation criteria and are generally chosen through an active 

selection process. In this type, the quality of inputs and harmony between 

participants are the key to success. One example of this type is Nokia, it organizes 

sessions for experts to develop ideal new products. 

The second type is Crowd of People which also known as Crowdsourcing. In this 

form of co-creation anyone can join. Usually, online platforms are used, so people 

can interact with each other and comment on ideas and suggestions. The process is 
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often directed by a key goal. The Crowdsourcing can unleash the power of the 

people, however it takes more time and no guarantee that the best people will or have 

willingness to contribute. Example of this type is Threadless which is an online t-

shirt platform where participants can share and rate t-shirt designs. 

In specific complex situations, a Coalition of parties collaborate to share ideas and 

investments. Each party brings a certain asset or skill to the process. The Key 

success factors include sharing knowledge and achieving a competitive advantage. 

An example is Heineken Company which has successfully launched a home draft 

system called the Beertender resulted in the first true packaging innovation. 

The Community form is relevant when developing something for the greater good. 

People with same interests and goals collaborate together. This type works well in 

software development and leverages the potential power of people with expertise. 

For instance, the Linux open source operating system was developed by users. 

2.4.1.3 Co-Creation Principles 

Any successful co-creation process tends to have a number of principles in common. 

As the area of co-creation is still in its infancy and many aspects are not well 

understood, few co-creation principles might be found in the literature. These few 

principles are discussed below. 

Prahalad and Ramaswamy (2004c) popularized the concept of co-creation. They 

present four building blocks of co-creation. The four blocks of co-creation are: 

dialogue (D), access (A), risk-assessment (R) and transparency (T). The blocks 
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complemented by a set of requirements that should be met for a better co-creation 

process summarized as follows: 

 Freedom of choice, options based on interests, transactions and fair price 

 Offer opportunities for users to co-construct their own experience 

 Accommodate a heterogeneous group of users 

 Recognize that every user does not always want to co-create 

 Facilitate new opportunities offered by new technologies 

 Accommodate the involvement of user communities 

 Engage the user emotionally and intellectually 

 Explicitly recognize both the social and technical aspects 

 Support  users to interact with the experience environment at any desired level 

 Explore how technologies can allow users to experience functions in new ways 

 Recognize that events connect in multiple ways from user’s perspective 

 Capture the learning from co-creation experiences 

Kristensson, Matthing, and Johansson (2008) presented seven key strategies for a 

successful involvement of users in the co-creation process. The strategies are: (1) 

users identifying needs in their own setting of use; (2) users identifying needs in their 

various roles; (3) providing users with analytical tools; (4) motivating users via the 

apparent benefit to be gained from their involvement; (5) non-reliance on 

brainstorming when generating ideas; (6) users not having too much knowledge of 

technology; and (7) the involvement of a heterogeneous group of users to ensure that 

a diversity of ideas is provided for future services. 

In 2009, Fronteer Strategy, a Netherlands-based market-analysis company published 

a conceptual framework for identifying how company’s processes and initiatives 

employ co-creation (Pater, 2009). The framework determines five guiding principles 

of any co-creation initiative as follows. 
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Figure 2.10. Co-Creation Principles (Source: Pater, 2009) 

The traditional participatory design also has a number of guiding principles that can 

be implemented in practice. For instance, Törpel, Wulf, and Kahler (2002) suggested 

a list of participatory principles: acknowledgment of diversity, real impacts of users’ 

perspectives, mutual learning at all levels, separation of interest groups and 

protection of participants. Besides, Bratteteig et al. (2013) proposed four 

participatory principles including (1) the development of a coherent vision; (2) 

ensuring genuine user participation; (3) experiencing work practices firsthand; and 

(4) anchoring the visions with different users and stakeholders. 

It is appropriate at this point to comment on the reviewed principles. The literature 

reveals three categories of principles: product-based, people-based and process-

based. In this research, it is important to note that the above principles had been 

analyzed carefully and used as guidelines for the proposed model development. 

Specifically, in the development of the component of ‘guidelines/rules’ which 

control the key activities of the proposed model.  
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2.4.1.4 Co-creation Techniques and Tools 

Co-creation techniques are techniques that use users as resource for inputs and 

partners in developing the products or services. Such techniques are adopted by 

companies to learn about product weaknesses and in determining new ideas for 

improvement (Mukhtar et al., 2012). They are described how development team 

attempts to collaborate with potential users, with the goal of making a better match 

between product and users’ needs (Steen, Kuijt-Evers, & Klok, 2007). Nowadays, 

co-creation techniques and tools play an important role within new product 

development. There are numerous techniques and tools for co-creation where most 

of them categorized under the area of human-centred design, particularly in UCD as 

shown previously in HCD landscape (Figure 2.8).  

As no rigorous process for co-creation in the literature, most of the researchers 

implement the co-creation techniques and tools partially. In fact, it has been reported 

that there are few categorizations for the co-creation techniques (Mukhtar et al., 

2012). Basically, the authors borrow few techniques and tools from HCD and UCD, 

then they utilize them as co-creation methods in certain contexts.  

For instance, Steen et al. (2007) reviewed few methods of user involvement based on 

the contexts and goals of projects. The methods are participatory method, 

ethnography, lead user, contextual design, co-design and empathic design. However, 

the methods are regarded as approaches for human-centred design, rather than co-

creation methods or technique. In addition, each one of these approaches can 

represent a standalone research field. The common factor between these methods is 

their focus on the integration of users in the development process. 
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In addition, Mulder and Stappers (2009) illustrate how co-creation methods can be 

deployed to strengthen current Living lab practices. They presented a wide set of 

traditional and online co-creation methods. Figure 2.11 shows the most used co-

creation methods in the existing living labs. 

 

Figure 2.11. Methods used within existing Living Labs (Mulder & Stappers, 2009) 

It is pertinent to mention that most of modern techniques of co-creation are more 

concerned to the fuzzy front end, where less attention is given for the latter stages 

(Bartl, Jawecki, & Wiegandt, 2010).  In addition, some of the co-creation techniques 

need user participation, whereas others can be employed by researchers without 

direct interaction with users. Table 2.6 summarizes the most popular co-creation 

techniques and tools.  
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Table 2.6 

Existing Co-creation Techniques 

Technique Description Reference(s) 
Participatory 
Method 

End-users are treated as experts and 
participate in the development 

(Spinuzzi, 2005), (Abras, 
Maloney-Krichmar, & Preece, 
2004) 

Emphatic 
Design 

Users are observed in their own 
environment while using the product 

(Steen et al., 2007), (Mulder & 
Stappers, 2009), (Bhalla, 2011) 

Co-Designing A mixture between participatory 
method and emphatic design 

(Sanders & Stappers, 2008), 
(Abras et al., 2004) 

Artifacts or 
Prototypes 

Users are asked to record their 
experiences via artifacts or 
prototypes 

(Kujala & Väänänen-Vainio-
Mattila, 2009), (Mulder & 
Stappers, 2009) 

Personas & 
Avatars 

Personas are used to represent 
different groups of users 

(Kujala & Väänänen-Vainio-
Mattila, 2009), 

Laddering 
Technique 

Users are interviewed to elect their 
values 

(Abras et al., 2004), (Kujala & 
Väänänen-Vainio-Mattila, 2009) 

Living Labs Living labs are used to create, 
prototype and test a product in a real 
life context 

(Pallot & Pawar, 2012; Pallot, 
Trousse, Senach, & Scapin, 2010), 
(Kaasinen, Koskela-Huotari, 
Ikonen, Niemelä, & Näkki, 2012) 

Lead User Lead users are recruited to aid in 
product development 

(Witell, Kristensson, Gustafsson, 
& Löfgren, 2011), (Krämer, 2013), 
(Henkel, Perjons, & Thelemyr, 
2013), (Bartl et al., 2010) 

Idea Toolkits  Toolkits are used for ideas generation (Mulder & Stappers, 2009) 
Cultural probes We use  images, diaries, postcards, 

maps, a camera, etc. to help users to 
express their experiences 

(Kujala & Väänänen-Vainio-
Mattila, 2009) 

User 
Stories/telling 

Eliciting detailed descriptions of past 
events from users 

(Kujala & Väänänen-Vainio-
Mattila, 2009), (Mulder & 
Stappers, 2009) 

UX Curve Evaluating  a long-term user 
experience 

(Kujala & Väänänen-Vainio-
Mattila, 2009) 

Think-aloud Asking users to verbalize everything 
that comes to their minds while 
carrying out certain tasks 

(Abras et al., 2004) 

Virtual 
brainstorming 

Virtual brainstorming are used for 
eliciting user value 

(Krämer, 2013) 

Toolkits Users are equipped with online 
applications which empower them to 
develop and transfer their creativity 
into solutions 

(Krämer, 2013), (Bartl et al., 
2010), (Mulder & Stappers, 2009) 
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Ethnographic 
Fieldwork 

flocking to real workplaces to better 
understand people  

(Witell et al., 2011), (Bilgram, 
Bartl, & Biel, 2011), (Bartl et al., 
2010) 

Focus Group A wide range of stakeholders are 
included to discuss issues and 
requirements 

(Chang & Kaasinen, 2011), 
(Mulder & Stappers, 2009) 

Open innovation 
showrooms 

open innovation showrooms are used 
to evaluate the system 

(Chang & Kaasinen, 2011), 
(Kaasinen et al., 2012) 

Online 
Crowdsourcing 

Defined problems are broadcasted to 
potential users in the form of an open 
call for solutions 

(Chang & Kaasinen, 2011), 
(Kaasinen et al., 2012), (Bartl et 
al., 2010) 

Usability 
Testing 

Quantified data related to usability 
criteria are collected 

(Abras et al., 2004), (Mulder & 
Stappers, 2009) 

Videotaping Review what the participants did (Abras et al., 2004) 

Most of the time in the development, users respond to questions and tasks.  

Participatory method, co-designing, living labs, lead users, brainstorming, probes, 

focus group, open innovation showrooms, online crowdsourcing and usability testing 

are examples of the co-creation techniques in which users can have an active role in 

developing ideas and suggestions. It is clear that the users’ role is very limited in the 

existing co-creation techniques. New techniques and tools are needed to sustain the 

users’ role in the development process, particularly in later stages of development.  

2.4.1.5 Co-creation Models 

As there is no commonly agreed definition of value, there is no definitive 

conceptualization, framework or model of value co-creation as well. However, some 

attempts have been made and each has its merits. In the following, these attempts are 

discussed in detail. 

In an early conceptualization of value co-creation, Prahalad and Ramaswamy 

(2004c) proposed a value co-creation model called DART model. DART is a 

prominent model for co-creation. It stresses that the building blocks of co-creation 
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are: dialogue (D), access (A), risk-assessment (R) and transparency (T). They 

emphasized that the combination of these blocks will result in better engagement in 

the product or service development (Mukhtar et al., 2012). 

 

Figure 2.12. DART Model (Prahalad & Ramaswamy, 2004b) 

As shown in Figure 2.12, Dialog refers to a set of conversations among the people. It 

implies interactivity, deep engagement, and the ability and willingness to act. For an 

active dialog and the development of a shared solution, participants must become 

equal and joint problem solvers. Dialog also must center around issues of interest 

and must clearly define rules of engagement. However, dialog is difficult if people 

do not have the same level of Access and Transparency to information. Both access 

and transparency are crucial to have a meaningful dialog. More importantly, dialog, 

access, and transparency can lead to a clear assessment of the Risk-benefits of a 

course of action and decision. 

Payne et al. (2008) explored the nature of value co-creation in the context of S-D 

logic. The authors proposed a co-creation framework to understand and manage the 

co-creation process. The framework includes three key processes: customer 
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processes, encounter processes and provider processes. This process-based 

framework provides a structure for customer involvement and places the customer 

explicitly at the same level of importance as the company as co-creators of value. 

Payne contented that the co-creation takes place when the three processes interact 

effectively among each others. Figure 2.13 illustrates Payne’s framework.  

 

Figure 2.13. Payne’s Co-Creation Framework (Payne, 2008) 

Gronroos (2008) analyzed the meaning of service-dominant logic as a logic for 

consumption and provision and explored the consequences for value creation. The 

author presented a conceptual model based on service dominant logic. A value 

fulfillment model for the interactions between customers and suppliers was 

proposed.  

Despite the existence of few co-creation models, they focus more on the 

conceptualization rather than the operationalization of value creation. Additionally, 

the models are considered as generic view for co-creation process. Yet, they lack 
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emphasizing the approaches for achieving the interaction among people (Zahrawi & 

Yahya, 2014). Accordingly, these emergent issues need to be resolved before the 

empirical studies can properly address value conceptualization and measurement 

(Smith & Colgate, 2007). 

However, these few attempts (e.g. Grönroos, 2008; Payne et al., 2008; Prahalad & 

Ramaswamy, 2004b) have been tried to explore the value creation process, how 

exactly value can be created in practice and how it can be used in making decisions. 

Therefore, through this research the above issues particularly the value co-creation 

process was extensively addressed in the context of agile development. All the 

reviewed co-creation models, their strengths and limitations were considered to 

develop a user value co-creation process. To do this, all the bases of the previous 

models were adapted. 

2.4.2 User-Centered Design 

User-Centered Design (UCD) is a process emphasizing on usability across the 

development process (Gulliksen et al., 2003). It is a way to consciously work 

towards developing usable systems that meet real users’ needs. HCD and Interaction 

Design (Preece, Sharp, & Rogers, 2015) bring a special emphasis to the same issue, 

but they are in practice used as synonyms for UCD. 

Gulliksen et al. (2003) have defined User-Centered Design as: 

“… a process focusing on usability throughout the entire development process and 

further throughout the system lifecycle.” 
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2.4.2.1 UCD Principles 

Gulliksen et al. (2003) state that the user-centered design is practiced based on the 

following principles: 

Table 2.7 

UCD Principles (Gulliksen et al., 2003)  

Principle Description 
1) User Focus The goals of the activity, the domain or context of use, the users’ 

goals, tasks and needs should guide the development. 

2) Active User 
Involvement 

Representative users should actively participate, early and 
continuously throughout the entire development process and 
throughout the system life-cycle. 

3) Evolutionary 
systems 
development 

The system development should be both iterative and incremental. 

4) Simple design 
representations 

The design must be represented in such ways that it can be easily 
understood by users and all other stakeholders. 

5) Prototyping Early and continuously, prototypes should be used to visualize and 
evaluate ideas and design solutions in cooperation with the end users. 

6) Evaluate use in 
context 

Base-lined usability goals and design criteria should control the 
development. 

7) Explicit and 
conscious design 
activities 

The development process should contain dedicated design activities. 

8) Professional 
attitude 

The development process should be performed by effective 
multidisciplinary teams. 

  

9) Usability 
champion 

Usability experts should be involved early and continuously 
throughout the development life-cycle.  

10) Holistic design All aspects that influence the future use situation should be developed 
in parallel. 

11) Process 
customization 

The UCD process must be specified, adapted and/or implemented 
locally in each organization. 

12) A user-centred 
attitude  

All people involved must be aware of and committed to the 
importance of usability and user involvement. 
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2.4.2.2 UCD Process and Methods 

 The UCD process begins by defining the usability goals and analyzing the context 

of use, users and tasks which are used for clearly identifying the user requirements 

(Iivari & Iivari, 2011). Then, the proposed solutions are developed iteratively and 

their usability is evaluated across the process (Nakki et al., 2011; Preece et al., 

2015). 

In UCD, the users’ tasks and goals are the key reason behind the development 

(Preece et al., 2015). Whereas, the developers lead the process, collect the user data, 

analyze it, and make decisions based on. Users are involved in the process, but only 

when the team needs their input. Since users cannot easily express their needs 

directly (Majid et al., 2012; Marttila & Botero, 2013), researchers need to understand 

their capabilities, characteristics, goals and practices in order to develop solutions to 

help users achieve their goals more effectively with a more enjoyable experience 

(Preece et al., 2015) . 

However, the users’ role does not need to be confined to evaluation and commenting 

the developer’s ideas. Users are consulted throughout development. They further can 

be closely involved in the process and affect the result, including technical and social 

aspects of development (Jacko, 2012; Preece et al., 2015).  

The traditional UCD process is suitable if there is an existing idea of the product. 

Nevertheless, if new products are developed from scratch, creative methods require 

to be used for generating the ideas. As seen in Figure 2.14, The user-centred product 

concept design (UCPCD) process describes the whole process from finding new 
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ideas, converting them into concepts, developing products using prototyping and 

finally evaluating them with users (Kankainen, 2003; Näkki & Koskela, 2012). 

 

Figure 2.14. UCD Process (Source: Salovaara & Mannonen, 2005) 

A wide set of UCD methods have been developed for the different phases of UCD 

(Preece et al., 2015). Some of the methods need active participation of users, whilst 

others can be used without direct interaction with users. Table 2.15 summarizes the 

methods by which users are involved in at least an informant role. The methods are 

categorized based on to the key phases of the UCD process. 

At the beginning of the process, the contextual interviews can be used to specify the 

real users’ needs by interviewing and observing them in their context (Holtzblatt & 
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Beyer, 2014). Besides, user diaries and cultural probes can be used if direct 

participation is not possible to collect information about users’ daily lives (E. B.-N. 

Sanders & P. J. Stappers, 2014). Moreover, interviews, focus groups and surveys can 

be used in identifying users’ needs (Preece et al., 2015). Furthermore, the 

practitioners can use expert-oriented methods such as context inquiry, task analysis 

and documentation analysis (Giacomin, 2014). All these types of methods can assist 

users to express actions, feelings and thoughts which in turn help in understanding 

their real situation (Mattelmäki, Brandt, & Vaajakallio, 2011).  

After studying the users, the insights can be analyzed in several forms such as 

affinity diagrams, scenarios of use and personas (Giacomin, 2014). In addition, 

brainstorming sessions can be conducted by practitioners based on the findings of 

user research or together with the collaboration of the users. The users can further be 

involved in a number of workshops to gain more insights on design (Lucero & 

Mattelmäki, 2011).  

In the different phases of UCD, the ideas can be evaluated with users using 

storyboards, scenarios, mock-ups and prototypes (Giacomin, 2014; Norman, 1998). 

The low-fidelity prototypes, as paper prototypes, can be used in lab settings for 

evaluating ideas and scenarios, while the real use of the system can be simulated in 

the real environment using interactive prototypes (Kankainen, 2003). Usability 

testing has been one of the commonly used approaches of involving users. Field tests 

also can be used to test a system (Harjumaa & Isomursu, 2012). The practitioners 

further can use heuristics to evaluate the usability of a system if real users are 
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difficult to reach (Jakob Nielsen, 1994). Lastly but not least, questionnaires can be 

used to collect users’ feedback on the usage of the new system. 

Table 2.8 

UCD Methods and User Role (Source: Nakki, 2013) 

Design Phase Methods  User Role 

Exploration, user and  
context research 

Contextual inquiry responsive 
User diaries productive 
Cultural probes productive 
Focus groups responsive/productive 
Interviews responsive 
Surveys responsive 

Ideation Brainstorming productive 
Workshops productive 

Concept design and  
evaluation 

Interviews responsive 
Workshops productive 
Paper prototyping responsive 

Software development  
and testing 

Software prototyping Responsive 
Usability test Responsive 
Field test responsive Responsive 
Satisfaction questionnaires responsive 

 

In most of the reviewed methods, the users respond to team’s questions and tasks. 

The user diaries, probes, brainstorming and workshops are examples of the methods 

in which users can have an active role in developing real insights and suggestions. 

2.5 Integration of UCD and Agile Approach 

Recently there have been some evidences that suggest using agile methods alone 

does not ensure that the developed application is usable (Nakki et al., 2011). As a 

result, there is currently interest in integrating agile methods with user-centered 

design (UCD) practices (D. Fox, Sillito, & Maurer, 2008).  
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In agile and UCD communities, it is often believed that the quick cycles of agile 

development do not allow to fully understand users’ needs (Williams, 2007). 

However, the iterative approach of agile is a natural fit for UCD. On the other hand 

UCD methods and principles can work well within the context of agile development 

process (Williams, 2007). Several attempts have been made to integrate UCD and 

agile. In what follows, the key attempts are discussed.  

Holzinger, Errath, Searle, Thurnher, and Slany (2005) proposed a method called 

Extreme Usability (XU), for Software Engineering education through a combination 

of XP and Usability Engineering (UE). However, the authors called for in-depth 

research in real life scenarios to collect further experiences working towards 

developing an inclusive guide for integrating theory with practice. In the same vein, 

Memmel, Gundelsweiler, and Reiterer (2007) introduced a lifecycle based on XP 

called CRUISER.  

Chamberlain, Sharp, and Maiden (2006) presented a framework to be used by teams 

to integrate interaction design practices into agile development by presenting 

similarities between them. They suggest five principles for a successful integration: 

1) user involvement, 2) collaboration and culture, 3) prototyping, 4) project lifecycle 

and 5) project management. 

Ferreira (2007) conducted a qualitative study of real agile projects involving 

interaction designers. The results indicated that the nature of iterative development 

facilitates the performance of usability testing. Similarly, Sy (2007) found that the 

agile user-centered design methods build better-designed products. The author 
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proposed a process of integrating UCD and agile. As shown in Figure 2.15, the 

process begins by cycle 0 which aims to gather user data, then the other cycles are 

carried out respectively. How to capture storytelling inputs was left as a future 

challenge. 

 

 

 

 

Figure 2.15. Integration of UCD and Agile (Sy, 2007) 

D. Fox et al. (2008) suggest several approaches Generalist, Specialist and Hybrid for 

integration. The three approaches have a UCD member to facilitate the process. 

Figure 2.16 shows the process of integration which was adapted from Sy (2007).  

 

 

 

 

Figure 2.16. Agile and UCD (D. Fox et al., 2008) 
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Hussain et al. (2009) describe an integration of XP and UCD in their project (mobile 

multimedia streaming application). They used several methods such as user studies, 

personas, lightweight prototypes, usability experts’ evaluations, usability tests, and 

extended unit tests, and. The authors also present few lessons learned from this 

integration. 

 

Figure 2.17. The integration of HCI instruments into XP (Hussain et al., 2009) 

More recently, Silva et al. (2013) presents ten lessons learned from integrating 

interaction design and agile development which represent a set of guidelines for 

integration. The lessons include using of sprint 0 upfront, prototyping and evaluating 

iteratively, performing user testing, keeping a database of potential users and setting 

user experience issues. 
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Salah et al. (2014) conducted a systemic review on the integration of agile 

development and UCD. The objective was to indentify the challenges that restrict the 

integration and the practices to deal with them. Table 2.9 summarizes the challenges 

and practices. 

Table 2.9 

Challenges of Agile-UCD Integration (Salah et al., 2014) 

Challenges  Practices 
Lack of allocated time for 
upfront activities 

 Upfront design (Iteration 0) 

Difficulty of Modularization  Well-defined goals, one release, features & time-
boxing 

Optimizing the work dynamics 
between involved people 

 Sharing the design vision, e.g. design studio, 
daily meetings 

Performing usability testing  Heuristic evaluation, prototypes remote usability 
testing, acceptance testing sessions & feedback 

Lack of documentation  Wikis, web-pages, use-cases, scenarios, 
personas, sketches, wire-frames & prototypes 

 

Most of the reviewed studies focus on the importance of the integration between 

agile and UCD. They focus more on presenting guidelines for integration without 

providing practical integrated processes or models. The literature shows that there 

are few frameworks for integration and more frameworks are greatly needed.  

It is worth noting that, the research of UCD and integration seems to be unrelated to 

the objectives of this research. However, this section has been presented as the 

research on co-creation and agile development is very scarce. Surprisingly, no 

concrete principles for integration of co-creation and agile development have been 

found in the literature. Therefore, the above reviewed principles and lessons have 
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been analyzed carefully against their applicability in agile development and 

participatory design, particularly co-creation. The analyzed principles have been 

used as guidelines for integrating co-creation techniques and practices into the agile 

web development as will be seen in the proposed model in Chapter Five. Table 2.11 

illustrates the successful principles obtained after the analysis. 

Table 2.10 

Principles of Co-creation and Agile Integration 

Principle  Adapted from 
Users should be involved actively in the whole 
development process 

 (Chamberlain et al., 2006) 

Users should be supported by few roles  (Chamberlain et al., 2006; 
Hussain et al., 2009) 

The participants must be willing to work together 
closely 

 (Chamberlain et al., 2006) 

Sprint 0 should be performed to discover the basic 
needs of users upfront 

 (Chamberlain et al., 2006; 
Silva et al., 2013) 

Well-defined goals should be set for every iteration  (Salah et al., 2014) 
Prototyping should be used iteratively  (Chamberlain et al., 2006; 

Silva et al., 2013) 
User testing should be performed   (Ferreira, 2007; Salah et al., 

2014; Silva et al., 2013) 
A database should be created to manage the users 
and their experiences 

 (Silva et al., 2013) 

Evaluation should be done iteratively with the 
participation of all 

 (Salah et al., 2014; Silva et 
al., 2013) 

The integration should be exist in a non- 
bureaucratic framework 

 (Chamberlain et al., 2006) 

2.6 Value Co-Creation in Agile Development 

This section reviews the value co-creation literature in software development field, 

particularly in the agile context. The concept of value is discussed from the 

perspective of software practitioners. The process of value co-creation in agile 

approach is critically reviewed. Finally related works discussed in deep. 
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2.6.1 Value in Software Development 

Last century, the emphasis in product development was on the product itself and 

value was seen as built-in the product features. Few years later, the focus was shifted 

onto the relationships. This trend was based on the idea that value was often related 

to long-term relationships among the customers and company. Value was created in 

collaboration with the customers where they become active participants in value 

creation activities (Heinonen et al., 2013).  

In late 1990s, a Value-Based approach in Software Engineering (VBSE) was 

introduced in the context of decision-making about product lines, managing 

investments in reusable software and software economics (Boehm & Jain, 2005). 

Since then VBSE approach has attracted both software practitioners and researchers 

and leading them to merge value considerations in software principles and practice 

(Biffl et al., 2006). 

Besides VBSE, there is also a clear and growing interest on value in a recent 

development in human-computer interaction (Kujala & Väänänen-Vainio-Mattila, 

2009). Several approaches aim to provide practical guidelines for accounting the 

values in the development of systems were emerged. The approaches include value-

sensitive design and value-centered design. 

A value-sensitive design (VSD) approach emerged to integrate ethical and moral 

values in design process (Friedman, Kahn, Borning, & Huldtgren, 2013). The 

authors list a number of values such as human well-being, human rights, justice, 

fairness, privacy, accountability and democracy. Thereby, the main concentration is 
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not on the individual psychological values of users but on the values with social or 

ethical importance. 

Likewise, Cockton (2005) introduced a framework for value-centered design where 

the emphasis is on the product value. Later, Cockton (2006) replaced the term 

‘value’ with ‘worth’ and referred to as Worth-Centred Development (WCD). WCD 

extends the notion of value to what the people find worthwhile, that is, things are 

valued according to the motivation of people to invest time, money, energy or 

commitment. The author contends that the quality is determined by the lasting value 

of enduring outcomes.   

Several works on making a software development process a value based have been 

reported, but they tend to be related to some specific phases and activities of the 

software development process life-cycle. For instance, most of the studies address 

the requirement engineering (RE) phase (e.g. Mukhtar et al., 2012; Racheva et al., 

2010c). Other few studies focus on how to add additional value to design phase 

(Bass, Clements, & Kazman, 2003). Other studies also describe how to incorporate 

more value to the testing phase (Ramler, Biffl, & Grünbacher, 2006).  

Furthermore, some studies took a more realistic direction by focusing on the whole 

development process. Murtazaev et al. (2010) suggested a value-based process. 

However, their approach focuses on the economic value and neglects the other 

dimensions. More importantly, the approach does not reflect how value can be 

created and which practice can add more value. In the same way, Bavani (2010) 

proposed a customer value creation approach which focuses on the initiatives that 

can add more value for customers. Nevertheless, this approach is a high-level 
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approach. Bavani thinks of value in an implicit way. In addition, the approach was 

validated across the testing phase, not the whole process as the author claimed. 

In general, all these attempts can make specific development phases and activities 

value-based, but they are not sufficient to transform the whole software process to a 

value-based process (Murtazaev et al., 2010). Indeed, the value will not be realized 

until the whole development process is completed (Kettunen, 2011). Moreover, 

value creation process does not only happen in user interface or developers interface, 

it includes both interfaces (Bowman & Ambrosini, 2010). That is, the whole process 

cannot become value-based by merely addressing certain phases or activities of the 

development process. As such, a holistic approach that helps to make a complete 

value-based process from value-neutral processes is needed (Murtazaev et al., 2010). 

2.6.2 Value Creation in Agile Approach 

The key characteristic of agile approach is its explicit focus on creating value 

(Racheva, Daneva, & Nguyen, 2014). Basically, in agile project, the development 

process is a value creation process. In fact, the agile community founded a common 

understanding (Fowler & Highsmith, 2001) that (i) the aim of an agile project is to 

deliver superior value and (ii) agile approach can delivers value quickly and early 

(Racheva et al., 2009). In the following, the agile practices of value creation and the 

criteria that influence the concept of value are discussed in detail. 
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2.6.2.1 Value creation Practices in Agile 

The role of agile approach in value creation is obviously reported (Babb & Keith, 

2011). The approach emphasizes on satisfying the users through the early and 

continuous delivery of valuable product. The different characteristics of agile build a 

good atmosphere of the process of value creation (Recheva, et al., 2010). 

Bowen and Maurer (2002) state that the adaptive agile practices increase the 

delivered value. These agile practices typically include using frequent face-to-face 

communication, short increments, iterative development and providing up-front 

value to the customers.  

Paetsch, Eberlein, and Maurer (2003) indicate that during the Planning Game of XP, 

techniques such as interviews, brainstorming and prioritization are used. XP uses 

story cards for elicitation. In particular, a common practice is to deliver the most 

value through developing the features with the highest priority first. The researchers 

emphasize using techniques to encourage the collaboration between stakeholders in 

delivering value.  

Boehm (2005a&b) stress the importance of stakeholders and the process of eliciting 

their values and reconciling them to assure project’s success. In the same sense, 

Kauppinen et al. (2009) focus on the importance of stakeholders’ involvement, 

particularly, the user involvement. They contend that practices such as early user 

feedback, user-team interaction and user acceptance tests are among the key 

practices that create a superior value. 
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Barney et al. (2006, 2008) conclude that there are several practices contribute in 

value creation. Among these practices are release planning, early, fast and frequent 

delivery, quick responding to changes, user involvement and user-team interaction. 

Besides, Cao and Ramesh (2008) emphasized the same practices, as well as testing 

and coding practices such as user acceptance test, pair programming, continuous 

integration, refactoring and prototyping. Qasaimeh et al. (2008) give more attention 

for communication. The effective communication among the team’s members and 

user-team are the success key of the development process. 

The findings of the recent studies of value creation are not far from the previous. 

Racheva et al. (2010) conducted several interviews with agile practitioners regarding 

value creation practices in agile. They conclude that value is created by a set of agile 

practices and mechanisms at play in a project-specific context. Among these 

practices are user involvement, early and frequent delivery and information sharing 

and learning. Jalali and Wohlin (2010) give more attention for testing and coding 

practices such as user acceptance test, pair programming, continuous integration, 

refactoring and prototyping. 

In sum, most of value creation practices in agile focus on the communication and 

interaction. The majority of the practitioners and scholars emphasize on the 

importance of the collaboration between users and team in creating a superior value. 

The value creation practices are distributed over all the phases of the development 

process, including planning phase, requirements phase, coding phase and testing 

phase. However, most of the reviewed value creation practices are more related to 

project management. The reviewed agile practices are listed in Appendix A. 
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2.6.2.2 Criteria of Value  

As noted earlier in Chapter One and Two that the software practitioners shape their 

perceptions of value based on their perspectives. This means that each one has 

his/her own criteria of value. The criterion here is referred to as any factor or 

standard by which the software practitioner uses to judge the value (Bowman & 

Ambrosini, 2010). In the following the value criteria are reviewed. 

Infrastructure, organization of space, and institutional and geographical factors; and 

socially and culturally shared meanings, such as common symbols, rituals, and 

traditions, can be significant in forming the value (Boztepe, 2007). 

Recognizing the level of influence for each criterion is the key in defining the value 

and its dimensions. For example, Wohlin and Aurum (2005) state that business 

criteria such as user and market focused criteria together with management aspects 

related to cost-benefit and delivery time are more important than technical criteria. 

Racheva et al. (2009) indentified five factors of value to be taken in the 

consideration when discussing value creation in agile. The factors are: organization 

vision, business goal, product goals, product features and agile practices. 

In conclusion, the majority of the researchers addressed the value criteria in the 

requirements engineering phase, not the whole development process. The lack of 

proper value criteria as demonstrated in the literature necessitates further emphasis 

for capturing the critical criteria of value, particularly in the context of agile 

development. It is essential to note that, all the mentioned criteria were considered in 

this research. The reviewed criteria are shown in Appendix B. 
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2.6.3 Related Works 

As seen previously none of the reviewed research works concentrate explicitly on 

studying value co-creation in agile development. Over several systematic reviews of 

the literature, only few attempts have been taken for addressing the co-creation in 

agile development. In the following, these attempts are critically discussed in detail. 

Rittenbruch, McEwan, Ward, Mansfield, and Bartenstein (2002) compared XP with 

participatory design and indicated, that XP has a limited understanding of user 

participation. They contend that even users play an important role in XP, it lacks 

ways to involve a varied range of users. Consequently, the authors suggested some 

modifications of XP based on participatory design. However, various limitations 

have been encountered. For example, the extended process was not clear and the 

contribution was confined on integrating new roles into game planning practice 

based on a set of problems obtained from the comparison. Moreover, the other 

practices of XP were not covered in the extended process. Furthermore, the authors 

do not afford clear insights into user involvement in practice (Kautz, 2010). 

Hansson, Dittrich, and Randall (2006) present a case study of the combination of 

participatory design into agile development to involve real users in the development 

process of off-the-shelf software. They suggested four means for the case company 

in which the means help it to involve users in development. Nevertheless, the 

suggested means are too general and no certain well-defined process of combination 

was provided. The authors call for more empirical research to further understand the 

integration of agile development processes and participatory design. 
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In same vein, Dearden and Rizvi (2008) integrated participatory and agile methods 

to improve an agricultural information flow system. Their aim was to find out more 

effective ways in which participatory practitioners can contribute to international 

development. The authors integrated some of the participatory design methods and 

tools such as workshops, meetings, storytelling, personas and drawings into XP 

process. However, the integration only focused on the construction of the user stories 

of the proposed system and neglected the other XP practices. In addition, the authors 

were not sure whether their proposition achieved the objectives or not. 

Kautz (2010) investigated the role of customers and users and how they are involved 

in the development process. The investigation was based on a case study of a 

commercial project. The findings show that genuine customer and user involvement 

in the development activities in the form of both direct and indirect participation. 

The users can play several roles, informative, consultative, and participative which 

led to their empowerment. Nevertheless, the work does not really explain an issue of 

participatory design in agile development. The author calls for further research to 

enrich the theory of participatory design and agile development. 

Nakki et al. (2011) explicitly proposed a co-creation model for agile development 

approach via using online social media. They adopted the user-driven innovation 

(see section 2.4) which promotes design by users. In this approach, the users’ 

community can begin innovating alone, typically with the aid of online web-based 

tools. The proposed model is shown in Figure 2.18. 
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Figure 2.18. Nakki’s Model (Source: Nakki et al., 2011)   

The proposed model was validated through a case study. The case study 

demonstrated that users can be involved into agile development, when a well-

structured process and online co-creation tools are utilized. However, despite the 

fruitful contribution of the model, it has several limitations: 

 Limited to online tools as the focus of the authors was on social media tools 

 More related to lead users not all types of users 

 It does not provide ways to select the users and keep them motivated 

 It slows down the development process as user inputs need more time to be analyzed 

and well understood. In addition, every artifact or object in the development process 
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needs to be visualized with pictures, videos and so on. Moreover, some activities can 

not be done online and need to meet face-to-face, particularly testing 

 Feedbacks always delay because some activities go slowly 

 The authors were not sure though whether the developers actually succeeded at 

incorporating users’ insights to the solution design 

 The model limits the developer choice of techniques 

 The biggest limitation of the model is that it is limited in co-production/co-design 

and does not really address the overall process of value co-creation. 

More recently, Ferrario, Simm, Newman, Forshaw, and Whittle (2014) proposed a 

model called Speedplay which integrates agile development with creative methods 

derived from action research and participatory design. Speedplay was constructed 

based on a number of social projects. However, despite the benefit of the model it 

does not give insights into how really the practices of action research and 

participatory design can be integrated into the development process of agile. In 

addition, the model was not developed based on agile and participatory design as the 

authors claimed. The Speedplay model is described in Figure 2.19 

 

Figure 2.19. Speedplay Model (Ferrario et al., 2014) 
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In sum, the current contributions of value creation researches in agile development 

focus on integrating the participatory mindset into the practice of agile development. 

In this respect, the researchers took few directions. Some researchers (e.g.,  Kautz, 

2010; Rittenbruch et al., 2002) stressed on users and their roles in the development 

process. Others (e.g., Dearden & Rizvi, 2008; Hansson et al., 2006) emphasized on 

integrating some of the participatory and co-creation techniques into certain practices 

of agile development such as planning and requirements. 

Nevertheless, the literature indicates that there is no universally accepted way to 

integrate participatory design and agile development. The notion of value co-creation 

in agile development is still implicit. This is partly due to the exclusion of users in 

the agile development process. Notably, there is little research on the value co-

creation in the context of agile. Although some researchers attempted to investigate 

how value can be co-created (e.g., Nakii, 2011; Kautz, 2011), they failed to explicate 

how really value can be co-created. The researchers argued that the existing trends 

were not sufficient to transform the whole development process of agile into 

participatory or co-creation process (Murtazaev et al., 2010). Moreover, the 

researchers have continuously called for further research into the co-creation models 

and the ways to involve users in agile development. 

Therefore, there was a need for a holistic value co-creation model. The current 

research have some limitations in that they do not cover all the phases of the agile 

development process, they do not clearly show the co-creation activities and 

techniques, and more importantly they do not explicitly show how value can be 

created. Table 2.11 illustrates the main existing related works in the literature. 
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Table 2.11 

Existing Related Works 

Author(s) Main Contribution  Approach Agile Method Focused Practices  Limitations 

Rittenbruch 
et al. (2002) 

Modifications of XP based 
on participatory design 

Conceptual XP Game planning - Limited to integrating new roles into  
game planning 

Hansson et al. 
(2006) 

Four means for the case 
company to involve users 
in development 

Conceptual 
based on 
case study 

General Requirements, 
Evaluation 

- No certain well-defined process 
- The case company did not use agile 
- Focused on representatives of users 

Dearden and 
Rizvi (2008) 

Some of the participatory 
methods integrated into XP 

Conceptual 
based on 
case study 

XP Requirements (user 
stories) 

- No certain well-defined process 
- Limited to user stories 

Racheva et al. 
(2009) 

A framework of client-
driven agile requirements 
prioritization 

Conceptual XP & Scrum Requirements  - Does not show how value can be created 
- Focused more on business value  
- Need to be validated  

Kautz (2010) Integrated framework for 
user participation 

Conceptual 
based on 
case study 

XP All - Does not show how value can be created 
- Focused on the users’ role 
- does not show a case of  participatory 

Nakki et al. 
(2011) 

A practical model for user-
driven innovation in agile 
software development 

Practical Scrum Requirements & 
Design  

- More related to lead users (i.e. UDI)  
- Limited to online tools  
- User inputs need time to be analyzed 

Ferrario et al. 
(2014) 

A Model integrates agile, 
action research & 
participatory design 

Practical Prince 2 Management - They used UCD not participatory 
- Not agile 
- No insights into how really the 
integration can be achieved 
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2.7 Related Theories and Techniques 

Theory is the cornerstone of any research. It consists of some principles and rules 

regarding a phenomenon. In the following, the main theories employed in this 

research are highlighted. 

2.7.1 Repertory Grid Technique 

Repertory grid technique (RGT) has appeared as one of the most popular techniques 

of Personal Construct Theory (PCT) which emphasizes on how individuals make 

sense of the experiences, events and people in their environment (Kelly, 1955). PCT 

was presented in 1955 by the clinical psychologist George Kelly. Essentially, PCT is 

a psychological theory that explains how people engage with the world they inhabit. 

 The central of Kelly’s theory is the process of construing. Kelly states this notion as 

“We make sense of the world and our experiences by engaging in a process of 

discriminating and differentiating between objects, things and people that make up 

our world.” A feature of these discriminations is that they are bipolar in nature. For 

example, if people say we dislike aspects of mobile, people can only do so by being 

aware of aspects that we like. The dichotomous construct dislike-like allows people 

to make sense of their interaction with mobile, why and how they use them (Hunter, 

Caputi, & Tan, 2012). 

PCT is based on the premise that people construe their world. But how can the 

process of construing be assessed? In response to this question, Kelly’s theory has 

generated a variety of assessment tools. The repertory grid is one of many techniques 

used for assessing the content and structure of personal construct systems. 
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RGT is simply a matrix of elements, constructs and a relation that defines how 

constructs discriminate among the elements. Elements are objects, events, people, 

things defined within a particular context, while constructs are the meanings placed 

upon the elements. For example, the researcher is interested in why people prefer 

certain websites for online shopping. A person may identify six sites they use. The 

six sites identified are the elements. The researcher may also ask this person to 

consider any three sites, and consider how two sites are similar yet different from the 

third. This is known as triadic elicitation process (Kelly, 1955). 

RGT has been used widely in information systems research. Tung, Xu, and Tan 

(2009) used this technique to identify the attributes of website usability the web 

users consider important when using websites. In another study (Tan, Tung, & Xu, 

2009), they utilized the technique to identify the criteria that designers use for 

website evaluation. Clemmensen, Hertzum, Yang, and Chen (2013) also employed 

the technique to understand the differences in how usability professionals think 

about their user experiences, compared to developers and users. Their findings 

provided support for the use of the grid technique for exploring the differences 

among people. 

The technique has been used also to examine the key cognitive elements of the 

design process of e-government services (Nusir & Bell, 2014). The authors argued 

that repertory grid provided a context-specific evaluation framework of important 

requirements that support multiple stakeholders during the design process. Likewise, 

Tofan, Galster, and Avgeriou (2011) used the technique to capture the tacit 

knowledge about the architecture of a software-intensive system. 
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One of the objectives of this research was to determine the common understanding 

of co-creation in agile web development from the perspectives of user and developer. 

Therefore, the PCT theory and its popular repertory grid technique were employed in 

this research since the theory takes in consideration the phenomenology of 

experience and usage between the elements need to be researched in any 

environment. The theory provides an internally consistent theoretical framework for 

describing, explaining and predicting service or product experience and usage. 

2.7.2 Activity Theory 

Activity Theory (AT) refers to the Soviet cultural-historical research. It is regarded 

as an analytical framework used to understand and analyze any collaborative and 

collective activities (Engeström, Miettinen, & Punamäki, 1999; Souza & Redmiles, 

2003). AT is a way of examining phenomena in the world by considering the 

relationships of actors, objectives, outcomes, means, rules, community and division 

of actors (Engeström et al., 1999). 

The basic concept of Activity Theory is Activity in which individual actions can be 

represented in a meaningful context (Kuutti, 1996). By activities, people can develop 

their awareness, experience and skills, adapt social situations, resolve conflicts, 

produce cultural artifacts, and generate new styles of life (Said, Forret, & Eames, 

2014; Sannino, Daniels, & Gutiérrez, 2009).  

AT has evolved across several generations. The first generation was constructed by 

Vygotsky, Leont’ev and Luria (Engeström et al., 1999) who developed the concept 

of mediation. The mediation model includes two key components called Stimulus (S) 



 

77 

which represents subject, and Response (R) which represents object. The relationship 

between the subject and object is mediated by a mediating artifact which holds the 

history of the relationship (Kuutti, 1996). The outcome is initiated when the object is 

transformed as described in Figure 2.20. 

 

Figure 2.20. First Generation of Activity Theory (Source: Engeström, 2001) 

The transformation process is restricted as the key unit of analysis merely takes place 

at the individual level. In the first generation of AT, the component of collective 

activity is missing (Engeström, 2001). Accordingly, Engeström presented a much 

more integrated model for collective activity based on Leont’ev’s work. The 

triangular model of a collective activity system is depicted in Figure 2.21. 

 

 

 

 

Figure 2.21. Second Generation of Activity Theory (Source: Engeström, 2001) 
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In this model, the inclusion of community is to explicate the collective level of 

activities. The model consists of two overlapping triangles, the external and internal. 

The external triangle includes the elements: artifact, rules and division of labor, 

while the internal triangle includes: subject, object and community. The mutual 

relationships between all the elements can be demonstrated in a systemic manner. 

For example, the relationship between subject and object is mediated by the artifact, 

the relationship between subject and community is mediated by rules, and the 

relationship between object and community is mediated by division of labor and so 

forth. In AT, rules are intended to mean ‘‘the explicit and implicit regulations, norms 

and conventions that constrain actions and interactions within the activity system’’ 

and division of labor means “both the horizontal division of tasks between the 

members of the community and the vertical division of power and status” 

(Engeström, 1993, p. 67). 

Several researchers have used the Activity Theory as the base for their studies. For 

instance, Brown, Lindgaard, and Biddle (2011, 2012) present a special issue 

explored the ability of the activity theory to guide researchers or practitioners 

seeking to understand designer and developer collaborations in the early stages of 

project work. The issue provides a set of instructions to the collaborative design and 

the design of software for collaborative conditions. In the same vein, Said et al. 

(2014) used the activity theory to investigate the constraints of the online 

collaborative learning as perceived by students. Activity Theory is seen as a holistic 

approach of developing design creativity. It is useful in providing insights into all 

aspects of collaborative interactions and contradictions (Abdullah, 2014). 
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In conclusion, it is clear from the above discussion that the Activity Theory is mainly 

used as analytical tool to analyze and understand any collaborative and collective 

human activity. On the other hand, as the co-creation process is recognized as a kind 

of collective and collaborative work (Sanders & Stappers, 2008), thus the Activity 

Theory was utilized as the underlying theory of this research.  

2.8 Summary 

The main objective of this research was to construct a user value co-creation model 

for agile web development. The literature review has revealed that agile methods 

have a good atmosphere for value co-creation that makes them different from other 

software development processes. Agile is differentiated by the explicit focus on 

value creation. The value co-creation theory has discussed extensively. The literature 

review has revealed that researchers have investigated value co-creation. However, 

the literature contends that value co-creation in agile development is remaining 

implicit and more studies need to be conducted. It also has described the importance 

of value co-creation practices in the software development. The literature also has 

discussed the previous value co-creation models and their limitations which were the 

basis of this study. Finally, the literature has described the theories and techniques 

used in this research. The planned methodology for conducting this research will be 

explained in the following Chapter. 



 

80 

CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter presents the research methodology that was employed to answer the 

research questions and achieve the research objectives. The primary objective of this 

research was to construct a user value co-creation model for agile web development 

approach. The objective was met using mixed of qualitative and quantitative 

methods. This chapter begins with the discussion of the overall research design 

settings, followed by precise descriptions of the phases and procedures used to 

address the research objectives. The following sections discuss in detail the key 

activities of the research methodology phases. 

3.2 Research Design 

Research design is defined as the science and art of planning procedures for 

conducting studies so as to get the most valid findings (Vogt, 1993). Nachmias and 

Nachmias (1996) also define research design as a plan that guided the investigator in 

the process of collecting, analyzing, and interpreting observations. It is a logical 

proof that allows the researcher to draw inferences concerning causal relations 

among concepts under investigation (Nachmias & Nachmias, 1996). 

In general, there are two types of research methods, qualitative and quantitative. The 

qualitative research is characterized by the opportunity to explore a subject in a 

manner as real as possible (Saunders, Lewis, & Thornhill, 2003), whilst the 

quantitative research involves numerical data or contains data that usually can be 
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quantified (Saunders, et al., 2003). Usually in the qualitative method, case study and 

interview are used. On the other hand, in the quantitative method, researchers use 

various techniques such as the quasi-experiments, randomized experiments, sample 

surveys, and multivariate statistical analyses (Blaikie, 2000). As for this study, both 

the qualitative and quantitative methods were used. 

A deductive approach (Trochim, 2006) was employed in this research. This approach 

begins with a general idea (such as theory, principles, and concepts) in the top and 

moving down to a more specific conclusion. This is also called ‘top-down’ approach. 

It is suitable to be applied in developing a model, where theories or concepts will be 

derived from the literature and empirical findings. Then the proposed model will be 

applied and evaluated in the real environment (Bryman & Bell, 2007).  

Consequently, the methodology of this research consisted of four phases: 1) 

theoretical study, 2) empirical study, 3) model development, and 4) model 

evaluation. These phases were conducted to develop a user value co-creation model 

for agile web development approach. Figure 3.1 shows the phases of the research 

methodology. Each phase clearly defined a goal to be achieved during the phase, set 

of inputs, activities that show how the goals have been achieved, and set of outputs. 

The following sections explain each of the phases of this research in detail. 
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Figure 3.1. Phases of Research Methodology 

3.3 Theoretical Study 

The aim of this phase was to identify and clarify the research problem, questions and 

objectives. Consequently, the literature had been systematically reviewed in depth. 

Several systematic reviews were conducted by following the guidelines of 

- Review the existing 
literature of value co-
creation in agile 
- Prepare for 
preliminary study 
- Prepare technical 
paper  
 

- Preliminary study  
- Identify the sample 
- Conduct pilot study 
- Data Collection 
- Data Analysis 
- Produce technical 
report 
 

- Determine the 
components of the 
model 
- Develop the model 
- Verify the model 
using experts 
- Produce technical 
report 
 

- Determine the 
criteria of evaluation 
- Validate the model 
using three case 
studies 
- Validate the model 
using yardstick 
- Analyze the results 
 

- Problems and issues 
of existing co-
creation models. 
- Theories of co-
creation 
- Technical paper 
 
 

- Pilot study report 
- Survey analysis 
report 
- Improved theory 
 

- Proposed model 
- Technical report 
 

- Validation results 
- Technical reports 
 

Articles, Journals, 
Proceedings, Theses, 
Books, Reports 
 

- Sample (users & 
developers) 
- Survey 
 

- Results of theoretical 
and empirical studies 
- Experts 
 

- Proposed Model 
- Organizations 
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Kitchenham (2004). A systematic review (SR) can be divided into three main stages: 

planning, conducting and documenting. The planning stage included specifying 

research questions, developing and validating review protocol, while conducting 

stage involved identifying relevant research, selecting primary studies, assessing 

study quality, extracting and synthesizing data. Lastly, the documenting stage 

comprised of writing and validating review report (Kitchenham & Charters, 2007).  

The main ideas and related issues about agile development, landscape of human-

centred design, concept of user-centered design, their integration and relation with 

value co-creation theory were gained by reviewing several resources from the 

literature such as journals, articles, proceedings, books, theses, and others. The 

common existing value co-creation models, methods and their components were 

identified, reviewed and analyzed through a deep comparative study of its strengths 

and weaknesses. This review gave a comprehensive understanding of the generic 

features of the models and their limitations which prevent them from being used in 

the real environment and further improvements (for details, see section 2.6.3).  

The theoretical study (as elaborated in Chapter Two) helped in promoting the needs 

to propose a holistic value co-creation model for agile development approach. At the 

end of this phase, the research problem, questions and objectives were identified and 

clarified. Then, based on this clarification, the research design was developed. 

Accordingly, the methodology procedures and activities were set. The deliverables 

of this phase were the problems and generic features of the existing value creation 

models and methods. At the end, a technical report was produced. Figure 3.2 shows 

the key goals, inputs, activities and deliverables of this phase. 
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Figure 3.2. Theoretical Study 

3.4 Empirical Study 

The overall purpose of this study was to understand the current scenario of the co-

creation practice in agile web development from the perspectives of users and 

developers. This phase aimed to determine the importance of the current theoretical 

criteria, values and practices that shape the user value co-creation in practice. 

Furthermore, it was important to examine the current value co-creation situation in 

practice and the problems that are faced by the companies and potential benefits of 

using agile practices in this regard. The researcher achieved more comprehensive 

understanding and identified the gap between the state-of-art (theoretical) (from 

previous phase) and state-of-practice (practical) through this phase. 

The outputs of the previous theoretical phase such as problems, criteria, values, practices 

and other related issues were taken as inputs for this phase. An empirical study was 

conducted by using qualitative and quantitative approaches, in which a preliminary study 

and two surveys were conducted during this phase. Figure 3.3 illustrates the key inputs, 

activities and deliverables of this phase. 
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Figure 3.3. Empirical Study 

3.4.1 Research Strategy 

According to Saunders et al. (2007), selecting the approach depends on the aims and 

objectives of the study. Initially, in this phase, a preliminary study was carried out to 

get the users’ and agile practitioners’ perspectives regarding their awareness of co-

creation in agile web development. Then, a survey approach was used because it is 

appropriate for descriptive studies. The reasons for choosing survey approach were; 

i) the aim of this study was descriptive which is to understand the current practices 

that are used for user value co-creation in agile web development and ii) “what” or 

“how many/much” kind of research questions suitable for survey approach (Yin, 

1994). In the next sections, the preliminary study and the survey method are 

explained in detail. 
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3.4.2 Preliminary study 

The first activity performed in the empirical study was a preliminary study. It was 

conducted to get some perspectives from twenty-one (21) users and twenty-one (21) 

agile practitioners. The primary goal of this activity was to explore the key user 

values and activities driven value from the perspectives of web users and agile 

practitioners. The RGT was used in achieving the goal of this activity. As discussed 

in Chapter Two (section 2.7.1), RGT is a technique for empirically eliciting and 

evaluating people’s subjective perceptions and experiences of interacting with 

product, service or environment (Fallman & Waterworth, 2005, 2010; Kelly, 1955). 

It was employed in this study to elicit the perceptions of the users and agile 

practitioners regarding the value and its activities. This technique enabled the 

researcher to delve deeper into understanding how individuals construe value in 

practice which in turn enriches the results. Simply, RGT is a matrix of elements, 

constructs and relation that defines how constructs discriminate among the elements. 

The elements are objects, events, people, things defined within a particular context, 

while constructs are the meanings placed upon the elements (Kelly, 1955).  

Regarding the sample size for the interview, there was no agreement.  However, the 

intensive nature of the RGT means that a relatively small sample size of about 15 to 

25 subjects is often sufficient in eliciting a comprehensive list of constructs for the 

purpose of a study (Tan & Hunter, 2002). Therefore, the sample included twenty-one 

(21) web users and twenty-one (21) agile practitioners. The participants in both sides 

were selected using convenience sample with different ages, backgrounds and roles. 
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The Repertory Grid Interview Process 

The  researcher  arranged  a  time  and  a  place convenient  to  both  himself  and  

participants  to  conduct  an  interview  with  these participants. Each interview was 

planned approximately 90 minutes in length but in reality the average time taken was 

40 minutes for the users and 50 minutes for the developers. A number of grid sheets 

had been prepared for participants as shown in Figure 3.4. Then, they were asked to 

choose any six websites they used to access. They were also asked to think of an 

ideal website which represents their most preferred features. Then the seven websites 

were randomly combined in three triads. For each triad, participants were asked to 

“think of a property or value that makes two of the websites alike and discriminates 

them from the third.” This resulted in a list of values and activities that users and 

developers perceived and used while forming the overall evaluations of a website. 

Next, the participants were asked to rate all the selected websites based on their 

personal attributes as well as their preference using scale from 1 (most preferred) to 

5 (not preferred). All the grid sheets had been entered to WebGrid 5 in order to be 

analyzed. WebGrid 5 is a web tool of conceptual representation founded in George 

Kelly's theory (Kelly, 1955). This tool is frequently used for collecting, storing, 

analyzing and visually representing the repertory grid data (Fallman & Waterworth, 

2010). During the interview, note taking activity was conducted, which helped the 

researcher to highlight the most common issues raised by the interviewees in each 

interview. The medium of the interview were in English. The forty-two (42) grids for 

both sides and all the notes resulted from the study were analyzed carefully to infer 

all the hidden values and activities of users.  
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Figure 3.4. The Flow of Repertory Grid Interview 

It is worth noting that in the side of the agile practitioners, the interview process was 

extended to have some perspectives on the co-creation in the agile development as 

the practitioners are more likely to have experience on this matter. In the following 

the extra work which had been done in the agile practitioners’ side are described. 

Extended Interview (Agile Practitioner Side) 

The main goal of the extended interview was to explore the actual factors that affect 

co-creation in agile software development and to know the initial impression of the 

current situation concerning the value co-creation. As noted previously, a total of 
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twenty-one (21) interviews were conducted with agile practitioners. The interviews 

were conducted by following the guidelines of Creswell (2012) which included a)  

the preparation for the interview, b) the construction effective questions, and c) the 

actual implementation of the interview. The interview questions were derived mainly 

from the literature, particularly from the research problem and then piloted by four 

experts from the area of agile development and statistical analysis as recommended 

by Turner (2010). 

Interview Questions 

The following are the questions asked during the interview with the agile 

practitioners: 

Q1. What are your three most important challenges in using agile? If you have more 
than three, please add them. 

Q2. What ‘valuable’ software means to you? What are the value aspects that user is 
usually looking for when a system is to be implemented? 

Q3. Do you share your definition of value (Ans2) with your users and team 
members? If so, when and how? 

Q4. To whom of your stakeholders you pay more attention when you express or 
define the value during the development process? 

Q5. How do you align your understanding of user value with the understanding of 
others, particularly with user? Which kind of practices or techniques do you follow 
to achieve the alignment? 

Q6. Could you tell me about: (6.a) The most important criteria that influence your 
understanding of value? (6.b) The most important sources that influence your 
forming or shaping of value? 
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Q7. How about value creation in your development process? In which way users and 
team members interact and communicate to co-create value? And how frequently 
does that happen? 

Q8. Could you tell me about the enablers and inhibitors of value creation in the agile 
development process? What are the most important enablers in your experience? 
And what are the greatest inhibitors? 

Q9. In which way do you create user value in agile development? And how do you 
realize or measure the created value? 

Q10. What are the most important agile practices that add more user value? 

The content analysis of all the interviews was carried out using a qualitative analysis 

tool, Nvivo 10. Moreover, data were transcribed and classified into a few categories 

to examine any association among them. The analysis  of  the  interviews  data  was  

aimed  to  illuminate  important  aspects  (themes) related to the value co-creation.  

In sum, many issues were found to be relevant to the user value co-creation from the 

literature review which basically covers the general context and little of which focus 

on the agile context. The preliminary interview led the researcher to narrow down 

these issues in order to construct a good survey (see Chapter Four, section 4.2). 

3.4.3 Survey Method 

The second method used in the empirical study was the survey method. There are 

many data collection techniques for conducting survey such as self-administered 

questionnaires, interview, data archives and structured observation (Robson, 1993). 

The results of survey are analyzed to derive descriptive or explanatory conclusions, 

and then they are generalized to the population from which the sample is taken. 
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This research used a self-administered questionnaire because it has several 

advantages such as cost effectiveness, easier data analysis, wider area of coverage, 

low researcher biasness and higher degree of secrecy (Robson, 1993; Kirakowski, 

2000; Gray, 2004). It is worth noting that two surveys were administered for two 

groups of respondents: web users and agile practitioners as this research was 

primarily concerned with the common understanding among these two groups. In the 

following the two surveys’ design are described in depth. 

3.4.4 Survey Design 

Basically, as part of this study, the two surveys were conducted to achieve four goals 

extracted from the research objectives: 

1) To investigate the dimensions of user value from the perceptions of user and 

developer in agile web development. 

2) To investigate the criteria and sources that influenced the user’s and 

developer’s perceptions of value in agile web development.  

3) To investigate the software practitioners’ practices during agile web 

development, concerning on user value co-creation aspects. 

4) To investigate software practitioners’ awareness of user value co-creation in 

agile and its implementation. 

 

 

 

 



 

92 

User Survey 

The user survey contained four sections. These sections were designed to cover all 

the issues related to the users’ perspective on value co-creation (a copy of the user 

survey is included in Appendix C): 

 Section I: Dimensions of User Value, concentrates on questions about the 

different dimensions of value that shape the user value in web applications. 

 Section II: Criteria and Sources of User Value, includes questions about 

criteria and sources that influence and shape the user’s perception of user 

value in web applications. 

 Section III: Enablers and Inhibitors of Value Creation, includes questions 

about the factors that accelerate and slow down the user value co-creation. 

 Section IV: Respondent Profile, includes questions about the users’ 

demographics (e.g., age, gender, designation, and their experience with web 

usage and design). 

Agile Practitioner Survey 

On the other side, the agile practitioner’s survey was similar to user survey plus 

some sections about agile web development and co-creation techniques as they are 

more likely to have experience on them. The survey contained six sections. These 

sections were designed to cover all the issues related to the research questions and 

objectives in order to be able to draw a comprehensive understanding of the 

phenomenon in practice (a draft of agile practitioner’s survey is included in 

Appendix D). The additional sections in the agile practitioner’s survey were: 
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 Section III: Agile Practices, includes questions about the agile practices that 

create user value. 

 Section IV: Co-creation Practices, includes questions about the co-creation 

practices that engage users and co-create user value. 

 Section VI: Demographic Information, consists of three sub-sections: 

A. Respondent Profile, includes questions about the experience and 

position of the respondent. 

B. Organization Profile, includes questions about the type, size and 

function of the organizations, besides the adopted agile methods. 

C. Project Profile, includes questions about the project size, success, and 

duration of the most recent agile web-based project. 

The surveys were developed to investigate the user value co-creation in agile web 

development in practice. The measures employed in this research were established 

and adapted from the findings of the theoretical and preliminary studies and the 

previous studies on user value co-creation (Appendix E), which were reworded to 

suit the two groups of respondents and the context of this research. The instruments 

constructs were operationalized by looking at firstly, the criteria that influence 

people understanding of value, secondly, the key sources of value, thirdly, the 

dimensions of value and finally the key enablers and inhibitors of value creation. 

Figure 3.5 illustrates the operationlization of the constructs in the two surveys. 
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Figure 3.5. The Operationlization of Constructs 

The research constructs were measured using closed-end five-point Likert-scale 

items, with scales ranging from 1 (strongly disagree), through 3 (neither agree nor 

disagree), to 5 (strongly agree). The scale of 1 represents the strongest negative 

attitude towards the statement, whereas the scale of 5 represents the strongest 

positive. This scale was used because it can measure the magnitude of the 

differences in the preferences among individuals (Sekaran, 2003). 

The results from the two surveys were used to improve and strengthen the 

theoretically defined theory of co-creation in agile web development. Before 

conducting the surveys, the sample of study was identified and a pilot study was 

conducted to ensure the feasibility of the developed surveys. Sampling, pilot study, 

analysis and other procedures and activities of this phase are discussed in the 

following sub sections. 
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3.4.5 Research Population and Sampling Frame 

As the main idea of this research was to develop and evaluate a user value co-

creation model that includes user’s and developer’s perspectives, it was intended that 

the practitioners will be able to use the model to walk through their development 

decisions. They are also intended to understand, recognize, and appreciate the 

sources and conditions necessary to realize superior user value. Such idea has been 

achieved by collecting data and information from two groups of people: web users 

and agile practitioners who have experience in agile and are working closely with 

users. In the next sections, the sampling procedures of the two groups are described. 

Sampling Procedure of User’s Side 

The first target population comprised of web users all over Malaysia. As it often 

impossible to study the whole web users in Malaysia due to number of people, 

places, or things within the population, this research made use of a sample to select 

the research subjects who should represent the web users in Malaysia. Hence, the 

sample had been randomly selected according to three regions which were Kuala 

Lumpur, Penang and Kedah. The users were selected from different backgrounds, 

gender and age groups. They were required to answer the survey based on their 

experiences with web applications usage. The sample size determination table by 

Krejcie and Morgan (1970) in the Sekaran and Bougie (2010) was adopted. 

Accordingly, the number of the sample was 384 respondents. A total of 768 surveys 

had been distributed to the web users in the mentioned areas. Details about the 

response rate are described in section 4.4. 
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Sampling Procedure of Agile Practitioner’s Side 

As the agile approach is more appropriate and applicable in small to medium 

companies (Qumer & Henderson-Sellers, 2010; Ribeiro & Fernandes, 2010), the 

second target population was the Small-Medium-sized Enterprises (SMEs) 

companies that are adopting the Agile Development Methods in Malaysia. 

Unfortunately, the exact number of those companies is unknown. Even the SMEs 

Corporation (www.smecorp.gov.my) in Malaysia does not have such information. 

The reason behind the absence of information could be that the adoption of agile 

approach in Malaysia is still in its early stages (Asnawi, Gravell, & Wills, 2011). 

Due to this limitation and the fact that not all companies in Malaysia are using the 

agile development to develop their systems, this study has decided to choose the 

agile practitioners through convenience sampling. This was considered as the most 

appropriate sampling technique because it enabled information to be collected from 

the agile practitioners who are conveniently available.  Furthermore, the technique is 

fast, easy, efficient, and inexpensive, which make it suitable for initial or exploratory 

study (R. J. Fox, 2010; Sekaran, 2003). A sample of 113 agile practitioners should be 

convincing enough for this study. This corresponds to Bailey’s (2008) 

recommendation that the sample size of 100 is sufficient as well as Roscoe’s (1975) 

rule of thumb that suggested the sufficient sample size is between 30 and 500. In 

addition, the minimum sample size of 30 is acceptable for statistical analysis (Fisher, 

2007; Sekaran, 2003). In this case, the 113 participants should be acceptable. More 

details about the response rate are described in section 4.3.2. After developing the 

two surveys, the pilot study was conducted in this phase. The next subsection 

elaborates how the pilot study was carried out. 
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3.4.6 Pilot Study 

Bagozzi (1996) emphasized that the questionnaire should be reviewed by a group of 

experts who are  knowledgeable about the theory and methodology used in a study. 

Accordingly, as an initial step the two surveys instruments of this study were 

reviewed by four experts who are knowledgeable and working in different projects, 

with significant experience in the statistical analysis and the field of the study. The 

experts were requested to identify the internal validity and to what extent it is 

suitable to be used as an instrument to realize the questions and objectives of this 

research. Then the surveys were assessed by a small group of participants 

comprising of seven (7) users and three (3) developers. According to Sarndal, 

Swenson and Wretman (1992), about two to ten percent of respondents are sufficient 

to pilot test. The appropriate number for the pilot is between 25 to 100 as suggested 

by Cooper and Schindler (2011). Furthermore, the participants were asked to give a 

written feedback based on a sheet of seven questions recommended by Bell (2005) 

(See Appendix F). The feedback from the participants revealed several points about 

the question rating, wording, and length. 

The reliability test for each instrument was calculated using the pilot study data. In 

this regard, the researcher piloted the main study. The surveys were given to a 

sample of respondents consisting of (46) web users and (34) agile practitioners.  

Then, the surveys were checked and revised by the researcher for any inadequacy 

that may have emerged when the respondents answer the items.  After that, the data 

was analyzed using SPSS for reliability.   
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The results gained from the pilot test were used to produce a pilot report. The two 

surveys were then modified as required before conducting the real survey, referring 

to the outcome from pilot study. Once all the modifications were completed and after 

all the required changes on the questionnaire were finalized, it was distributed by 

meeting the respondents face-to-face. This was to ensure that they will answer the 

questions properly and smoothly. Furthermore, if they do not understand any 

question, they can ask directly for clarification. 

Overall, the pilot testing procedure has improved the questionnaires in many ways. It 

refined the instrument, clarified the vagueness of the wording in the survey items, 

and considered the issue of cultural differences.    

3.4.7 Survey Execution and Data Collection 

With regard to the user survey, all the potential respondents were contacted via 

meeting face-to-face to invite them to participate. Then survey was conducted by 

using drop-and-collect surveys, which can cover large samples of the population. It 

is worth mentioning that the researcher did not face any impediments and the contact 

process was conducted very smoothly. The duration of user survey took less than 

two months.  

On the other hand, for the agile practitioners’ survey a number of practitioners were 

contacted via telephone and email to ask their willingness to participate in the study. 

Then the survey was delivered to those who accepted to participate via face-to-face 

meeting or mail postage. However, the response rate was low as many of the 

practitioners were busy and it was difficult to set a time to meet them. Most of the 
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invited practitioners suggested utilizing an online survey. Thus, an online survey was 

created using survey monkey (www.surveymonky.com) and the link was emailed to 

the respondents. As a result, the response rate was significantly increased. This 

method of data collection simplified the process of gathering the responses, reduced 

the manual data entry errors, provided an efficient way to analyze and export the raw 

data and it covered a wider geographical area than self-administered surveys. The 

online survey was published for more than two months. At the same time, frequent 

reminders were sent to the respondents from time to time to remind them of 

participation. More details about the response rate are described in section 4.4. 

3.4.8 Data Analysis 

The collected data from the respondents were entered, coded and analyzed by a 

statistical approach, using Statistical Package for Social Science (SPSS) software 

(version 19.0). Several kinds of descriptive data analyses were executed based on the 

characteristics of the research design and the nature of the data gathered. For 

instance, frequency, mean and cross tabulation were used. Additionally, the construct 

validity was performed to analyze the internal consistency. 

By referring to the objectives of the surveys (subsection 3.4.4) which were derived 

from the research objectives, the focus of this research was on building a co-creation 

model in agile web development based on the common understanding of co-creation 

among users and agile practitioners. Thus, this common understanding was clarified 

through one recommended quantitative analysis which was the T-Test Analysis. 

Among the advantages of the T-Test analysis are the ability to compare between two 
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groups of respondents and support the alignment between individuals’ perceptions 

through identifying the communalities and the differences among them (Pallant, 

2010). The analysis results are presented in depth in Chapter Four. 

The relationships and its level of importance that exists among the identified criteria 

and values were determined, sorted and classified by manipulating data gathered 

from the surveys. Furthermore, other related issues of the user value co-creation in 

agile such as agile and co-creation practices were handled as well. Finally, all the 

findings of the surveys analysis were summarized and presented. 

In sum, the deliverable of this phase was an improved state-of-the-art of the value 

co-creation theory. More importantly, an intangible deliverable of this phase was a 

comprehensive understanding of the value co-creation process in the real life 

environment, which helped the researcher to construct the new model in the next 

phase.  

3.5 Model Development 

The findings of the previous two phases helped in building a comprehensive 

understanding of the user value co-creation in agile, theoretically and empirically. 

Now it is the time to bridge the gap between the state-of-the-art and state-of-the-

practice through transforming this comprehensive understanding into a practical 

process. Phase three aimed to construct a user value co-creation model in agile web 

development. More precisely, the set of successful criteria, methods and models for 
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user value co-creation were the key inputs of this phase. Figure 3.6 shows the key 

inputs, activities and deliverables of the model development phase.  

 

Figure 3.6. Model Development Phase 

The next subsections describe in detail how the key components of the proposed 

model were determined and constructed. 

3.5.1 Strategy of Model Development 

In order to develop the proposed model, Ralyté, Deneckère, and Rolland (2003) 

guidelines were adapted. The extension-based strategy was used as the goal was to 

extend the current co-creation models in the agile development. Figure 3.7 shows 

the strategy of building the new model. 
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Figure 3.7. Strategy of Model Development (Ralyté et al., 2003) 

This strategy guided the researcher through generating extension patterns. Patterns 

are regarded as typical situations of extension (Ralyté et al., 2003).   Consequently, a 

set of extension patterns were developed based on this strategy. Such pattern helped 

highly in identifying typical situations of extension and provided advises to perform 

the extension required in these situations. Table 3.1 describes the key extension 

patterns. 

Table 3.1  

Extension Patterns 

Pattern Reason of Extension Extension Action 
Co-creation Phases The phases of the existing 

models focuses more on the 
early stage of development, 
rather than the whole process 
 

The proposed model should 
consider the whole process 

Activity Goal The current models do not set 
the goals of the co-creation 
activities in a proper way 
 

The proposed model should 
consider the goals of the co-creation 
activities 

User & Developer 
Roles 

The roles and perspectives of 
users and developers need to 
be more clarified 

The proposed model should clarify 
the roles of users and developers in 
the co-creation process 
 

Guidelines No guidelines  The process should be controlled by 
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a set of guidelines or rules 
 

Techniques & 
Tools 

The techniques and tools are 
not well-organized and the 
current models do not include 
the techniques and tools 
 

A well-organized set of techniques 
and tools should be included to 
perform the activities 

Outcomes The outcome of each activity 
does not exist 

The outcome of each co-creation 
activity should be highlighted 

   
 

3.5.2 Sources of the Proposed Model 

The co-creation model was constructed based on four main sources represent the 

cornerstone of the proposed model. These elements are: 

1) The key User-Centered Design (UCD) principles, the agile and UCD 

integration principles and the co-creation and co-design principles (Chapter 

Two). 

2) The outcomes from the theoretical study such as the key issues and 

limitations in the existing models, methods, and approaches of co-creation in 

software development in general and particularly in agile web development. 

Among them those conducted by Nakki et al. (2011) and Ferrario et al. 

(2014). 

3) The findings from the empirical study which highlight the key concepts and 

practices of co-creation in agile web development. 

4) The elements of the activity theory, as the unit of analysis in this theory is 

motivated activity directed at an object (goal) which was the focus of this 

research. 

3.5.3 Components of the Proposed Model 

Unlike the existing co-creation models which have no underlining theory, the 

components of the proposed model were identified based on the activity theory as it 
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is well-suited the identified extension patterns. As noted in Chapter Two (section 

2.7.2), the activity theory offers a set of perspectives and a set of concepts for 

describing human collective activity. It is an analytical framework for studying 

human practices as development processes and understanding collaborative work. 

The co-creation process is of course one particular kind of collective and 

collaborative work (Sanders & Stappers, 2008). Thus, in this research, the activity 

theory was used to analyze the co-creation activities between the users and 

developers in the context of the agile web development.  

To do so, the elements of the activity theory were manipulated to suit the context of 

this research. Consequently, a set of components for the proposed model were 

identified and mapped as described in the following. Figure 3.8 shows the key 

components of the proposed model. 

 

Figure 3.8. Components of the proposed model (adapted from: Engeström (2001)) 
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3.5.4 Components Construction 

The construction process was guided by a number of principles such as the agile, 

user-centered design and co-creation. Besides, the results of the empirical study were 

also taken into account as well. However, the components of the model were 

constructed mainly based on the activity theory as illustrated in Chapter Five. 

The core components of the proposed model were the co-creation activities which 

represent the interactive points between the users and developers in the agile 

development. Each activity belongs to a certain phase and has some elements help in 

performing its goal. Figure 3.9 illustrates the initial conceptual components of the 

proposed model and its key sources. 

 

Figure 3.9. Initial Conceptual Model 
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3.5.5 Model Verification 

This activity aimed to enhance the proposed model after the construction of its 

components. The verification is performed in order to ensure that all required 

components are present in the right quantity (Chemuturi, 2011) and whether the 

proposed model conforms to its specification (Sommerville, 2007). In order to verify 

that the proposed model has been correctly constructed, the expert reviews approach 

was used. In software industry, expert reviews have been accepted as a significant 

way to detect and remove defects (Komuro & Komoda, 2008; Wiegers, 2002). The 

approach was conducted as follows: 

1) Identifying the list of experts 

The potential experts were chosen among the academicians by following the 

characteristics of experts as suggested by Rogers and Lopez (2002) and Hallowell 

and Gambatese (2010), which are: i) within the field of the study under examination, 

ii) hold an advanced degree (PhD), iii) faculty members at an accredited university, 

iv) authorship, and v) have at least five years of experience. Additionally, as the 

proposed model is intended to be used by the agile practitioners, therefore 

practitioners were involved as experts to perform the verification as well to give their 

insights from the real life environment point of view (AL-Tarawneh, Baharom, & 

Yahaya, 2013). In total, fifteen (15) experts had been identified from different 

countries and were invited via e-mail to participate in the review. However, only 

eight (8) accepted to review and evaluate the proposed model. The number of experts 

should be adequate according to Shneiderman (1998) and Nielsen and Molich (1990) 

who suggest that having three to five experts is sufficient.   
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2) Determining the verification criteria 

The phases of the proposed co-creation model and its entire elements were verified against 

several criteria adapted mainly from Kitchenham, Linkman, and Law (1997) and Kunda 

(2003) . According to Kitchenham et al. (1997) there are three levels of evaluation: basic, 

use and gain. The basic level is more related to the structure of the proposed process before 

its usage. The use and gain levels are more related to the practicality of the process when it 

is used in the real environment. Since up to this stage, the proposed model had never been 

implemented in real projects, the selected criteria were chosen from the basic level only 

which is more focused on how good the proposed the model in terms of its components 

structure. Table 3.2 describes the selected criteria for verification. 

Table 3.2 
Criteria of Model Verification 

Criterion Description Adapted from 

Readability Is the component readable? Kunda (2003) 

Understandability Is the component understandable? Kitchenham et al. (1997) 

Consistency Is the component consistent? 
Kunda (2003); Kitchenham 
et al. (1997) 
 

Appropriateness Is the component appropriate? Kunda (2003) 

Sufficiency Is the component sufficient? 
Kunda (2003); Kitchenham 
et al. (1997) 
 

Structure Is the component well-structured? Kunda (2003) 
 

3) Determining the review technique 

Delphi  technique  was  used  among  experts  review  as  the  best technique  to  

achieve the consensus between the experts (Moody, 2005). Delphi technique has 

become widely accepted method to achieve convergence of perspectives regarding 
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knowledge requested from the experts within specific domains. It was developed by 

Dalkey and Helmer (1963) to employ several rounds or iterations (feedback) 

designed to build consensus of experts’ opinion (Hsu & Sandford, 2007).   

4) Data collection Methods 

The email and the interview approaches were used to contact the experts. The email 

was used to contact with the international experts since the interview was so difficult 

to establish, while the interview approach was used with the local experts where it 

was easy to contact and conduct interviews with them. Finally, the feedback from the 

identified experts were obtained and analyzed to modify and improve the proposed 

co-creation model. The verification results are described in Chapter Five, section 5.5. 

At the end of this phase, the deliverables were the new model that was ready to be 

evaluated as depicted in the next phase. A technical report was prepared based on the 

findings as well.  

3.6 Model Evaluation 

The final phase in this research was the model evaluation. It aimed to validate the 

practicality of the proposed model through the real world environment 

implementation (Kitchenham et al., 1997). The evaluation facilitated improvements 

and refinements of the new model. A framework or model is  said  to  be  effective  

if  it  produces  the  desired  result  for which it was developed (Kunda, 2003). 

Validation is the process of determining whether a model or framework is an 

accurate representation of the real world from the perspective of the intended usage 
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(Thacker, Anderson, Senseny, & Rodriguez, 2006). Thus, for achieving this purpose, 

two approaches were utilized, which were: i) case study, and ii) yardstick validation. 

Figure 3.10 shows the flow of model evaluation phase. 

 

Figure 3.10. Model Evaluation Phase 

3.6.1 Case Study 

A case study is preferred when the researcher cannot control or manipulate the 

relevant behavioral events. The case study is often suitable for research seeking to 

answer “how” and “why” questions (Yin, 2009). The case study process involved the 

following activities: 
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1) Identifying the organizations 

The potential organizations were selected based on some characteristics like a) their 

dealing with co-creation in their daily practices, b) the available projects related to 

the agile web development, and c) their willingness to apply the co-agile model in 

the agile environment. In this study, two organizations in Malaysia, agreed to apply 

the model. This enabled the testing of the usability, reliability and practicality of the 

model in different environments and settings. 

2) Determining the validation criteria 

As mentioned earlier, the validation criteria are categorized under the use and gain 

levels which are more related to the practicality of the proposed model when it is 

used in the real environment. The criteria for estimating the practicality of the 

proposed co-creation model had been identified according to Kunda (2003) and 

Kitchenham et al. (1997), as depicted in Table 3.3. 

Table 3.3 
Criteria of Model Validation 

Evaluation 
Level              Items 

Adapted from 

Use 
 

 Was the component helpful? 
 
 Did it achieve its objectives? 
 Did it produce specified results? 
 Did it produce usable and relevant results? 
 Did it behave as expected? 
 Did it require expert’s assistance? 

Kitchenham et al. 
(1997) 
 
Kitchenham et al. 
(1997); Kunda (2003) 
 

 
 

Gain 
 

 Is it better than the current method? 
 Did it support decision making? 
 Did it provide added value? 
 Was it cost-effectiveness? 

Kitchenham et al. 
(1997); Kunda (2003) 
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In sequence to get feedback from the organizations, a feedback form (Appendix J) 

was designed as well, which represented the organizations’ satisfaction towards the 

results gained from the case studies. The case studies were carried out in software 

organizations whereby the new model was implemented and assessed in the real 

projects. There was collaboration between the organizations and researcher.  

3) Preparing a guide workbook 

A guide workbook was prepared for the implementation of the new model. This 

workbook was used for explaining the activities in the new model in order to guide 

the participating organizations and to support consistency between them. Therefore, 

the participating organizations were provided with the materials of the model such 

as the guide workbook in order to implement the model in a real project exercise. 

4) Data Collection Methods 

The data collection was performed through interviews and document analysis. The 

interview method was selected because of its flexibility and adaptability in providing 

deeper understanding and useful information, helping to explore and understand 

complex issues (Sekaran, 2003). The interview was supplemented with documents 

analysis method that involved collecting, estimating, and analyzing the case studies’ 

reports to gain more information. It is worth noting that the researcher has been 

given a chance to attend some of the team meetings as an audience. During the 

meetings, note taking activity was conducted, which helped the researcher to 

highlight the most common issues raised by the team in each development activity. 
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3.6.2 Yardstick Validation 

The  yardstick  validation  approach  was  used  to  validate  the  proposed  model  by 

comparing it with the ideal or baseline models in the same field. Using the yardstick 

besides others validation methods will increase the reliability of the validation 

process. In particular, if the model’s components match with those the baseline 

models in the same field, it may be taken as evidence that the model behaves 

correctly (Carson, 2002; Sargent, 2013). The yardstick validation was conducted 

through the following steps:  

Step1: Identifying the baseline models  

As discussed in Chapter Two, co-creation models and frameworks in the context of 

agile development are missing so far. There is only one main model that commonly 

and usefully used or referred to as a co-creation model for agile development 

approach. The model is Nakki’s model (Nakki et al., 2011).   

Step2:  Determining the comparison criteria   

The co-agile model was compared with the baseline model based on their strengths 

and weaknesses. Since the activity theory (Saberi, 2007) provides the basic elements 

for any collective activity, these strengths and weaknesses of the two co-creation 

models were investigated according to these elements. In addition, the co-creation 

principles of Ramaswamy and Ozcan (2014) and the UCD-Agile integration 

principles (see Chapter Two, section 2.5) were used as a benchmark as well. 
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Step3:   Conducting   the   comparison 

As mention previously, the strengths and weaknesses for each model were 

determined based on investigating the basic co-creation elements. More precisely, 

the strengths are identified when the model address one of the basic co-creation 

elements, while the weaknesses describe the lack of addressing them. The results of 

the yardstick validation are presented in Chapter Six (section 6.3.2). 

The deliverables of this phase were the confirmation of the new model’s validity 

representing in the feedback forms with the confirmation on practicality of the 

proposed model. In addition, several technical reports regarding the case studies 

findings were produced. More importantly, the final refined model was delivered.  
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3.7 Summary 

The primary objective of this research was to construct a user value co-creation 

model for agile web development. This chapter has presented the research methods 

used in achieving the research objectives. In addition, the chapter has described in 

details the main phases of the research methodology. The key goals, inputs, activities 

and deliverables of each phase were illustrated and depicted.  

The first study was a theoretical study that aimed to identify the important criteria, 

values and agile and co-creation practices, as well as the common limitations of the 

existing models of user value co-creation. The second study was the empirical study, 

which aimed to investigate the current practice of user value co-creation in agile in 

order to provide a comprehensive understanding of user value co-creation in agile 

practice from users’ and agile practitioners’ perspectives.  A survey approach was 

selected for the second study. This involved several activities such as data collection, 

target respondents, and statistical analysis.  

Findings of the theoretical and empirical studies led to the development of the 

proposed user value co-creation model that incorporates the activities of user and 

team as well as the co-creation techniques. The model was enhanced via consulting 

some knowledgeable experts. Some feedbacks were collected and the results from the 

feedbacks analysis were used to modify and refine the proposed model. 

Finally, in the fourth phase, the practicality of proposed model was evaluated 

throughout two approaches: case study and yardstick. The model was validated in a 

real project exercise via two case studies. Lastly, the model was compared with the 

ideal existing models to increase the reliability of evaluation. 
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CHAPTER FOUR 

RESULTS 

4.1 Introduction 

This chapter presents the findings of the empirical study. The study aimed to 

investigate the practice of value co-creation in agile web development in Malaysia 

from users’ and developers’ perspectives. It was also to understand the underlying 

issues of building a co-creation environment or platform. The findings from this 

empirical study would facilitate the development of the proposed co-creation model 

and support the implementation of this model to be acceptable in the real life.   

The discussion in this chapter starts by describing the results of the main activities of 

the empirical study. Initially, the results of the preliminary study are illustrated in 

depth. This is followed by, explaining the survey results. Next is discussion on the 

users’ and developers’ perspectives, followed by the summary section. 

4.2 Preliminary Study 

As stated earlier, a preliminary study was conducted to get some perspectives from 

twenty-one (21) users and twenty-one (21) agile practitioners on the key user values 

and value-driven activities in web from both perspectives. In the following, the 

results of the preliminary study are presented and discussed in detail. 

4.2.1 User’s Side 

With regard to user side, the interviews were conducted with twenty-one (21) web 

users in an attempt to get more insights into the constructs of user value. 
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Profile of Users   

The participants were asked about their gender, age, education and their experience 

in web applications usage. Almost half of participants were males and the second 

half were females. While the ages, education and web usage experiences of the 

participants were somewhat varied. The following Table 4.1 presents the profile of 

the participants interviewed. 

Table 4.1 

Participants’ Profile  

Gender No. of Participants 
   Male 11 (52.4%) 
   Female 10 (47.6%) 
Age  
   Below 20 2 
   20-25 

 

3 
   26-30 9 
   31-40 5 
   41-50 2 
Education  
   Degree 7 
   Master 9 
   PhD 3 
   Other 2 
Experience  
   2-5 6 
   6-10 9 
   11-20 6 

User Value and Activities from Users’ Perspective 

The goal of the preliminary study was to identify the user value of web application 

users and their main activities in this space. The intention was to know how the users 

articulate the concept of value and how they express it. In this part, the obtained 

results of the study are presented in details. 
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The users were given a well opportunity to express their values and activities using 

RGT technique. As shown in Figure 4.1 which depicts the grid of one of the 

participants. The grid consisted of all the preferences which highly valued by the 

users’. All the grids generated 70 constructs which represented the user values. 

These constructs categorized to examine any relationship among them.  

 

Figure 4.1. Grid of Participant 1 

With respect to the values, unlike the previous studies that included many categories 

of values, the participants of this study were interested in only two categories of 

values: Design values and Human values. Design values are related to the design 

attributes or features of the web application, while human values are more related to 

the social and emotional benefits of the user. It was clearly shown that the users 

focus more on the values related to their daily life activities, particularly to their 

goals. The users do not pay a great attention to the values related to the design of the 

web application as they look at such values as default values of any web application. 
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For the user activities, the results indicate that there are many activities carried out 

by users in the space of web applications, including: sharing, networking, learning, 

entertainment, searching, socialization, refreshment, participation, personalization 

and others. It emerged from the analysis of these activities that the participants 

concentrate more on learning, networking and sharing activities. The reasons behind 

this emphasis might be the fact that most of participants were educated people and 

they were still in the journey of education or the general trend towards social media 

which promote networking, socialization and sharing. Figure 4.2 illustrates the 

activities as performed by users from the perspective of users. 

 

 

 

 

 

 

Figure 4.2. User Activities from User’s Perspective 

4.2.2 Developer’s Side 

In the same vein, in the developer’s side the interviews were conducted with twenty-

one (21) agile practitioners in an attempt to get more insights into particularly, the 

constructs of user value and generally, value co-creation in agile web development. 
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Profile of Developers 

Almost (61.9%) of participants were males and (38.1%) were females. While their 

ages were somewhat varied. Most of them were developers with general experience 

less than 20 years and agile experience less than 5 years. The following Table 4.2 

presents the profile of the informants interviewed. 

Table 4.2 

 Informants’ Profile 

Gender No. of Participants 
   Male 13 (61.9%) 
   Female 8 (38.1%) 
Age  
   20-25 1 
   26-30 5 
   31-40 9 
   41-50 6 
Role  
   Project Manager 5 
   Scrum Master 3 
   Product Owner 4 
   Developer 9 
Experience  
   Below 3 1 
   3-5 1 
   6-10 7 
   11-20 9 
   Above 20 3 
Agile Experience  
   6-12 months 3 
   1-2 6 
   3-5 9 
   Above 6 3 
Agile Method XP & Scrum 
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User Value and Activities from Developer’s Perspective 

With respect to the values, the results show that the participants were interested in 

only one category of values: Design values. They only generated 30 constructs. 

Unlike users’ perspectives, it was clearly shown that the agile practitioners’ 

perspectives focus more on the values related to their design activities. They do not 

pay a great attention to the values related to the users of the web application as they 

look at these values merely from their technical perspectives. 

For the user activities, the results indicate that the agile practitioners do not concern 

of user activities as they more concern about the design values. Figure 4.3 illustrates 

the activities as performed by users from developer’s perspective. 

 

 

 

 

 

 

Figure 4.3. User Activities from Developer’s Perspective 

As illustrated in Figure 4.3, the numbers of frequencies were very low which reflect 

the low concern of agile practitioners of user activities. Nevertheless, the developers 

appreciate some user activities such as searching and learning more than others. 
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Results of Extended Interview (Developer’s Side) 

The main goal of the extended interview was to explore the actual factors that affect 

value co-creation in agile development and to know the current situation concerning 

the co-creation process in agile development. The researcher followed the open-

coding process by which the emerging themes referring to the underlying constructs 

identified (Strauss & Corbin, 1990). Moreover, data were classified into few 

categories based on the questions to examine any associations between them. The 

next part shows the findings of the analysis based on the transcribed interviews. 

Q1. Agile Challenges 

The interviews among agile practitioners revealed that the most important challenge 

face the agile practitioners when they are implementing agile software development 

is the difficulty of changing the mindset of the involved people. The following 

statement highlights this theme: “The biggest challenge, hence, is not change of 

processes but change of mindset, to allow agile process to work effectively.” 

In this respect,  it  can  be  noted  that  the  respondents  focused  on  many  issues 

related to agile challenges.  Some of them complained about lack of process control 

resulting from lack of documentation. Others stated that there was verbal 

communication but not adequate enough. 

Q2. Valuable Software 

Values  are  very  important  because  they  play  a  critical  role  in  software 

development and its usage. Agile practitioners confined their definition of value and 



 

122 

valuable software on “delivering working software (functional) that fulfills users’ 

needs on time and within the dedicated budget.” The following quote reflects this 

view: “How good is the application in solving the business problems of the users and 

serving their business goals.” 

Q3. Value Sharing 

Most of the respondents agreed that they always share their perspectives on value 

during the early stages of the process, while others share their perspectives across the 

whole process except the development phase. They use several value sharing 

techniques and tools such as: meetings, presentations and discussion sessions. The 

results indicated that agile practitioners tend to use offline tools rather than online 

tools as they are inexpensive and provide quick and fruitful feedbacks. The 

following statement illustrates this point: “We always try to share our views of value. 

In the real life, customer and team meet face-to-face and negotiate the needed values 

upfront and on the delivery time they review the system based on these values.” 

Q4. Key Stakeholder 

Agile practitioners agreed that there are two main key stakeholders who have a great 

influence on the progress of the development process and the value co-creation 

process: users, customers and product owners/system analysts. The importance of 

them comes from their crucial roles in the development as they articulate the inputs 

of the development process. For instance, the following statement reflects the 

importance of product owner role: “Product Owner represents the users and 

customers and what should be developed.” 
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Q5. Value Perspectives Alignment 

Alignment means enabling all the agile practitioners to have a shared vision of what 

is the most important or the so-called ‘value’. Most of the respondents align their 

perspectives of value with each other through the value sharing tools. Meetings, 

presentations and discussion sessions are the main tools for achieving the alignment 

and keeping all the practitioners on the same track. The product owner has a vital 

role in achieving a high level of alignment among all the practitioners, particularly 

users and team.  However, an important issue brought up by the respondents was that 

the current techniques and tools for alignment and user’s engagement are still weak 

and new techniques and tools are greatly needed. 

Q6. Criteria and Sources of Value 

Criteria of value are all the factors which influence agile practitioner’s perspective 

with regard to value. Most of respondents agreed that they usually build their 

understanding of value on the basis of user’s requirements or needs, delivery date 

and the availability of resources. Furthermore, some of them take in their 

consideration the context of the project and the level of user involvement in the 

development process. Most of the respondents asserted that the main locus of value 

is the user collaboration which represents in the effective engagement of the users in 

the development process and their quick feedbacks.  

Q7. Value Co-Creation 

Most of the respondents revealed that they collaborate more with users at the early 

stages of development and at the end of each iteration when they deliver the new 
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increment. There are some agile practices contribute in a well-engagement of the 

users and as a result enabling value to be co-created such as, release planning and 

sprint review meetings. The respondents further emphasized the need of users to be 

educated in order to co-create more values. 

Q8.  Enablers and Inhibitors of Co-Creation 

With regard to the enablers and inhibitors of the process of co-creation in agile 

development, most of the respondents stressed that pro-active users are the key 

enabler of value co-creation. While the main inhibitor of value co-creation is the 

vagueness or blur in the development, which means the absence of a shared 

understanding among agile practitioners due to the ineffective engagement of users 

in the development process in which they often remain passive.   

Q9. Value Measurement 

All the respondents assured that the key measurement of value co-creation is the user 

feedback on the new product or service. The frequent feedback from the users 

contributes in delivering a high superior value to them. Some respondents indicated 

that they use the revenue as a value measurement, while others use their own special 

tools for measurement. 

Q10. Value-added Agile practices 

When the practitioners had been asked about the agile practices that add more 

values, they mainly gave a reasonable attention to two practices the onsite customer 

and frequent reviews. The following statements highlight this theme: “When the 
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customer is always there, the problems are solved quickly and the process goes 

faster.” “The continuous practice of frequent reviews contributes on delivering 

valuable working software.” 

Conclusions and Implications from the Preliminary Study 

In summary, the results of this study basically show that, so far the co-creation 

techniques and tools are missing in the Malaysian agile companies. The agile 

practitioners are still looking at agile practices with the same mindset of looking at 

the conventional practices in terms of users’ engagement. The role of users in the 

development process is very limited and confined to collecting the requirements in 

the early stages of development and evaluating the system at the end. Moreover, the 

study indicates that the agile practitioners pay more attention to the technical aspects 

of user value more than the social and emotional aspects which are highly 

appreciated by users. In fact, there is a need to change the current mindset of agile 

practitioners via incorporating the concept of value co-creation in the whole 

development process of agile. 

It is worth noting that the employed approach in the preliminary study has three 

advantages. First, it followed a pragmatic approach to users and developers by 

showing how they perceive values and how users perform activities rather than 

relying on abstract information. Second, it also accounted for users’ and developers’ 

idiosyncratic views in contrast to other approaches where a priori defined value 

categories are imposed. Lastly but not least, it further explored the views of agile 

practitioners towards the practice of co-creation as they know more. 
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All in all, the results of the preliminary study promote the need for a better 

understanding of the relationship between users’ and developers’ perspectives of 

user value in the context of agile web development and how a common 

understanding of value can be co-created. Mainly, the results were used as inputs for 

building two surveys for users and agile practitioners. In the following, the surveys’ 

results are presented in detail. 

4.3 Surveys Results 

This section reports on the results of the two surveys. The first sub-section reveals 

the results of the pilot study. The second sub-section presents the response rate of 

each survey. The third and forth sub-sections describe the results of users’ and 

developers’ sides. Finally, the section closes up by a comparison between the two 

sides. 

4.3.1 Results of Pilot Study 

As noted earlier in Chapter Three, reliability analysis is used to examine the internal 

consistency between each group of questions. Table 4.3 shows the reliability 

coefficient (Cronbach's Alpha) for multiple used items in the pilot study. As shown 

in Table 4.3, each construct shows Cronbach's alpha readings of acceptable values of 

above 0.60 (Hair et al., 2006).  A reliability values for all constructs are ranging from 

0.85 to 0.96. This indicates that all constructs have acceptable internal consistency. 

Thus, the final actual distribution was conducted without any modification regarding 

the final form of survey. 
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Table 4.3 

 Reliability Analysis  

Variable User (46) Developer (34) 
No. of Items Cronbach's 

Alpha 
No. of Items Cronbach's 

Alpha Criteria 17 0.90 24 0.96 
Sources 9 0.85 9 0.93 
User Value 28 0.92 28 0.96 
Enablers 13 0.89 15 0.92 
Inhibitors 9 0.94 10 0.89 
Agile practices - - 26 0.93 
Co-creation practices - - 19 0.93 

 

4.3.2 Response Rate 

With respect to user’s side, a total of 768 surveys had been distributed to the web 

users in the mentioned areas. However, 524 sets of the surveys were returned and 

analyzed which meant that response rate given by the respondents was 68.2%. Table 

4.4 illustrates the response rate of the user’s side. 

Table 4.4 

Response Rate of User’s Side 

Description # of Respondents Rate (%) 
Sent 768 100 % 

Received  537 69.9 % 

Missing 231 30.1 % 

Uncompleted 13 1.7 % 

Used (Response Rate)  524 68.2 % 

On the other hand, in the agile practitioner’s side the researcher used convenience 

sampling as it enabled information to be collected from the respondents who are 



 

128 

conveniently available. In total, 113 respondents agreed to participate in the study 

which was acceptable according to Bailey (2008), Fisher (2007) and Sekaran (2003). 

Table 4.5 illustrates the response rate of the developer’s side. 

Table 4.5 

Response Rate of Developer’s Side 

Description # of Respondents 
Hard-copy 44 

Online  78 

Uncompleted 9 

Used  113 

4.3.3 Results of User’s Side 

The goal of the users’ survey was to investigate their awareness and perception of 

value and value co-creation in the context of web applications. In the following, the 

results of survey analysis are described in detail. 

4.3.3.1 Demographic Data 

Frequency distributions were used to categorize demographic data. The demographic 

data is presented in terms of gender, age, education, years of experience in using 

web, level of experience, web access, favorite website, motives of using web, 

participation in web development, and finally in case they participate in the 

development how they participated or reasons of non- participating. 

Regarding the gender, the results show that out of 524 respondents, (58.4%) were 

males, while the rest (41.6%) were females. Table 4.6 shows the frequency and the 

percent of the respondents’ gender. 
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Table 4.6 

Respondents’ Gender 

Gender Frequency Percent 
Male 306 58.4 

Female 218 41.6 

Total 524 100.0 

The ages of the respondents were varied. The ages of the majority of respondents 

were from 20 to 30 (58.4%), while (27.1%) were from 31 to 40.  

Table 4.7 

Respondents’ Age 

Age Frequency Percent 
Below 20 20 3.8 
20-25 166 31.7 
26-30 140 26.7 
31-40 142 27.1 
41-50 33 6.3 
Above 50 23 4.4 
Total 524 100.0 

In terms of to their education, most of the respondents have a degree (46.4%), 

followed by master (30.3%), phd (20.6%), school less than (2%) and other (1.1%). 

Table 4.8 

Respondents’ Education 

Education Frequency Percent 
PhD 108 20.6 
Master 159 30.3 
Degree 243 46.4 
School 8 1.5 
Other 6 1.1 
Total 524 100.0 
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With regard to their usage experience of web application, almost half of respondents 

have experience from 6 to 11 years (50.7%). While (22.1%) have experience more 

than 12 years. Finally, the respondents with less than 5 years experience are (27.1%). 

Table 4.9 

Years of Usage Experience of Web 

Web Experience Frequency Percent 
+12 116 22.1 
9-11 140 26.7 
6-8 126 24.0 
3-5 88 16.8 
Less than 3 54 10.3 
Total 524 100.0 

 

In terms of the level of their experience in web application, the majority of 

respondents have moderate level of experience (62.4%), while the professional 

respondents were (22.7%).  The respondents who regarded as expertise were less 

than (3%). The respondents who considered beginners and poor were less than 

(13%). 

Table 4.10 

Level of Usage Experience of Web 

Experience Level Frequency Percent 
Expertise 12 2.3 
Professional 119 22.7 
Moderate 327 62.4 
Beginner 57 10.9 
Poor 9 1.7 
Total 524 100.0 
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With respect to their frequent usage of the web applications, the majority of the 

respondents access the web applications daily (83.0%), while weekly (10.1%), 

monthly less than (3.0%) and rarely (4.0%). 

Table 4.11 

Web Access 

Web Access Frequency Percent 

Daily 435 83.0 

Weekly 53 10.1 

Monthly 15 2.9 

Rarely 21 4.0 

Total 524 100.0 

 

In general, the favorite website for the majority of the respondents is google (33.4%). 

While facebook comes in the second level (27.4%), youtube (21.5%), yahoo 

(10.2%), msn less than (4.0%) and other websites less than (4.0%) as well. 

Table 4.12 

Favorite Websites 

Favorite websites Frequency Percent 

Google 456 33.4 

Facebook 374 27.4 

Youtube 294 21.5 

Yahoo 139 10.2 

Msn 49 3.6 

Other 53 3.9 

Total 1365 100.0 
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In terms of their motives of using the websites, the respondents use the websites for 

several reasons such as: searching, learning, sharing, entertainment, socialization, 

networking, refreshment, participation, personalization, etc. Figure 4.4 shows the 

respondents’ motives. 

 

Figure 4.4. Motives behind Web Usage 

With regard to their participation in web design, the majority of respondents have 

never participated in web application development or design (83.6%). While (16.4%) 

of respondents ever participated in web application development or design. Their 

participation was confined to giving some inputs for the requirements phase. In 

addition, some respondents work as developers where they develop their own blog or 

website. 
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Table 4.13 

User Participation in Web Design 

Participation in Design Frequency Percent 
Yes 86 16.4 
No 438 83.6 
Total 524 100.0 

For those respondents who never participated in web development or design, most of 

them justified their weak participation that they do not have experience (45.6%), 

while others (32.7%) never thought about that, (18.9%) they have no time, and few 

(1.8%) do not believe that their inputs to the design process will be taken seriously. 

 

Figure 4.5. Reasons of Non-participation in Web Design 

4.3.3.2 Users’ Awareness of Value Co-Creation 

In the user survey, the perceptions of users towards criteria, sources, values, enablers 

and inhibitors of value co-creation were examined. In the following, the results are 

presented in detail. 
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According to Birisci, Metin, and Karakas (2009) and W. Ismail, Abedlazeez, and 

Hussin (2011), the interval levels or ranges of consideration for the five-point scale 

were defined according to the following formula: 

(n-1) / n …………………………. (4.1) 

Where n is the maximum number in the used scale, which is to equal 5 

Therefore, the interval size of the level of agreement between one through five was 

calculated as 0.80. The level of agreement was used to describe the surveys’ results. 

Table 4.14 below lists the calculated interval levels. 

Table 4.14 

Intervals Scale of the Level of Agreement   

Interval Scale  Level of Agreement 
1.00 – 1.80  Nil 

1.81 – 2.61  Low 

2.62 – 3.42  Average 

3.43 – 4.23  High 

4.24 – 5.00  Very High 

 

Criteria of Value 

Criteria are the factors that influence user’s perception of user value. The results 

show that the majority of the respondents build their understanding of value of any 

website based on many criteria as illustrated in Table 4.15. 
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Table 4.15 

Criteria of Value from User’s Perspective 

Criteria of Value Mean Level 
c1) my business strategy/goals 3.73 High 
c2) my satisfaction 3.98 High 
c3) support/education/training 4.15 High 
c4) my experience and knowledge 4.04 High 
c5) my lifestyle/ workstyle 3.78 High 
c6) my privacy 3.72 High 
c7) the analysis of my cost-benefit 3.62 High 
c8) my interaction with other users in the community 3.86 High 
c9) level of my involvement in the development and usage of the website 3.61 High 
c10) the delivery time of service 3.68 High 
c11) website goals/ features 3.76 High 
c12) website context/ environment 3.76 High 
c13) the alternative or similar websites 3.55 High 
c14) website complexity 3.36 Average 
c15) evolution of the website overtime 3.68 High 
c16) level of transparency with me 3.76 High 
c17) my ability to access information, tools and users 4.06 High 

Sources of Value 

With respect to sources of value which refer to the locus where user value comes 

from or starts, the majority of the respondents stress that there are three key sources 

of value in any website: interaction, information and website features as shown in 

Table 4.16. 

Table 4.16 

Sources of Value from User’s Perspective 

Sources of Value Mean Level 
s1) My collaboration and feedback 3.80 High 
s2) Developers of the website 3.62 High 
s3) Environment or platform 3.76 High 
s4) Interaction 4.01 High 
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s5) Information 4.21 High 
s6) Website features 4.01 High 
s7) Time 3.85 High 
S8) Development process 3.80 High 
s9) My ownership of the service 3.63 High 

User Value 

Value is regarded as all the net benefits that will be gained by user while experience 

the website. Four dimensions of value were examined: functional, social, emotional 

and economical. The results show that the functional, social, and economical 

received a great attention from the users, while the emotional dimension received a 

less attention as seen in Table 4.17. 

Table 4.17 

Value from User’s Perspective 

 User Value Mean Level 
v1) offers a reliable service 4.21 High 
v2) an easy to use 4.34 Very High 
v3) user friendly 4.23 High 
v4) has a smooth navigation 4.19 High 
v5) has a very well organized interface 4.17 High 
v6) designed using bright colors 3.73 High 
v7) provides accurate and clear information 4.35 Very High 
v8) contains a variety of information or contents 4.20 High 
v9) improves my knowledge and experience overtime 4.32 High 
v10) enables me to personalize my contents based on my interests 4.05 High 
v11) enables an effective interaction 4.05 High 
v12) enables me to communicate effectively with my community 4.09 High 
v13) enables me to meet new people 3.85 High 
v14) enables me to share information 4.06 High 
v15) enables me to show my opinion 4.00 High 
v16) enables me to express my self-image 3.75 High 
v17) supports social media 3.98 High 
v18) supports my daily life activities 3.89 High 
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v19) follows my interests 3.99 High 
v20) enables me to express my feeling 3.74 High 
v21) provides me with some enjoyment 3.97 High 
v22) takes into account everything that annoys or disturbs me 3.75 High 
v23) has a reasonable price of any service it provides 3.87 High 
v24) gives a good value of money 3.77 High 
v25) saves my time 4.10 High 
v26) makes my effort of usage more appropriate 4.10 High 
v27) able to offer any service to me whenever I need 4.07 High 
v28) accepts changes from me 3.93 High 

Enablers of Value Co-Creation 

With regard to enablers which refer to a person or event that enables user value to be 

created, the majority of users regarded their experience, knowledge and their ability 

to access of information, tools and users as the most important enablers of co-

creation. In addition, they consider the high level of responsiveness to their needs as 

one of the key enablers as well. Table 4.18 shows the means of the enablers. 

Table 4.18 

Enablers of Value Co-Creation from User’s Perspective 

Enablers of Value Co-Creation Mean Level 
e1)  my dialogue with service provider and among us as users 3.60 High 
e2)  my high level of trust 3.85 High 
e3)  my experience and knowledge 4.04 High 
e4)  the commitment of the service provider 3.95 High 
e5)  the high level of transparency of service provider with us as users 3.94 High 
e6)  the high level of openness with us as users 3.91 High 
e7)  the balanced level of freedom given to us as users 3.87 High 
e8)  the high level of responsiveness to our needs 4.02 High 
e9)  enabling access of information, tools and users 4.00 High 
e10)  the visibility of risks and harms of usage 3.92 High 
e11)  embedding new technologies in the website 3.96 High 
e12)  reasonable and fair price 3.98 High 
e13)  accommodation of a heterogeneous group of users 3.86 High 
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Inhibitors of Value Co-Creation 

On the other hand, the inhibitor is defined as a person or event that slows down or 

prevents user value from being created. The results show that there was no 

agreement among the respondents on the inhibitors of value co-creation. Table 4.19 

shows the means of the inhibitors of value co-creation. 

Table 4.19 

Inhibitors of Value Co-Creation from User’s Perspective 

Inhibitors of Value Co-Creation Mean Level 
i1)  poor communication and collaboration 3.69 High 
i2)  feedback overdue 3.71 High 
i3)  fast changing of market 3.64 High 
i4)  misunderstanding of user value 3.76 High 
i5)  ignorance of us as users 3.85 High 
i6)  ambiguity in development process and website itself 3.74 High 
i7)  the difficulty of accessing information and website 3.76 High 
i8)  the focus on the technical side more than my social and emotional needs 3.68 High 
i9)  costs more than benefits 3.83 High 

4.3.3.3 Summary of the Findings of User’s Side 

In the user’s side, the demographic data show that very few users who ever 

participated in web application design. While the majority of them have never 

participated as they do not have enough experience on design.  This indicates that the 

level of users’ involvement in the development process is very low which consistent 

with what were revealed in the literature.  

Currently, the design is heavily relies on the software companies. The companies 

lead the development process of products and service, while no major role for the 

users. Therefore, there is a need to present more methods and models for users’ 
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involvement which encourage the users to have more willingness to participate in 

design and allow the software companies to actively involve the users. 

Regarding the awareness of the users’ towards value co-creation, the users are more 

concerned with the values that achieve their daily goals and make them satisfied. 

Surprisingly, the users agreed with all the statements of survey. This indicates that 

users appreciate any action or activity that increases their values regardless the way 

of performing the actions or activities. They are not really aware of the process of 

co-creation and the activities of it. 

4.3.4 Results of Developer’s Side 

Besides its focus on the concept of value and criteria that influence the perception of 

the developer, the agile practitioner’s survey explored the practices that lead to the 

creation of value in the environment of agile web development. In what follows, the 

results of agile practitioners’ side are presented in detail. 

4.3.4.1 Demographic Data  

Frequency distributions were used to categorize demographic data. The demographic 

data is presented in terms of respondent profile (position, years of experience, years 

of agile experience and years of web development experience), organization profile 

(primary business, number of employees and adopted development method) and 

project profile (team size, project success and project duration). 

 



 

140 

Respondent Profile 

To understand their background, the respondents were asked to indicate their main 

position, years of experience, years of agile experience and years of web 

development experience.  Table 4.20 depicts that majority of the respondents are 

developers (22.7%) followed by project managers and team leaders (14.3%) for each 

one, system analyst (11.0%), and quality assurance or tester (9.1%).  The rests of 

them represent product owner (7.1%), software engineer (5.8%), system designer 

(4.5%), business stakeholder (3.9%), software architect (2.6%) and other (4.5%). 

Table 4.20 

Respondent’s Position 

Role Frequency Percent 
Project Manager 22 14.3 
Developer 35 22.7 
Quality Assurance/tester 14 9.1 
System Analyst 17 11.0 
System Designer 7 4.5 
Scrum Master/Team Leader 22 14.3 
Business Stakeholder 6 3.9 
Product Owner 11 7.1 
Software Architect 4 2.6 
Software Engineer 9 5.8 
Other 7 4.5 
Total 154 100 

Figure 4.6 portrays information relating to the respondents’ experience. Most of the  

respondents (41.0%) have greater than 12 years working  experience, while (35.0%) 

have working experience between 9 to 11 years, (11.0%) have working experience 

between 3 to 5 years, (9.0%) have working experience between 6 to 8 years and the 

rest (4.0%) have working experience less than 3 years. 
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Figure 4.6. Respondents’ Experience 

Regarding their experience in agile development, most of the respondents (54.9%) 

have experience in agile development between 3 to 5 years, while (17.7%) of them 

their experience with agile development greater than 6 years, (15.0%) of them have 

experience between 1 to 2 years and finally (12.4%) their experience with agile does 

not exceed few months. 

Table 4.21 

Respondent’s Agile Experience 

Agile Experience Frequency Percent 

+6 years 20 17.7 
3-5 62 54.9 
1-2 17 15.0 
6-12 months 5 4.4 
Less than 6 months 9 8.0 
Total 113 100  
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The respondents also have been asked about their experience in web development. 

The results show that most of respondents (30.1%) have experience between 6 to 8 

years, while (27.4%) have experience between 9 to 11 years, (19.5%) have 

experience greater than 12 years, (11.5%) have experience between 3 to 5 years and 

finally (11.5%) have experience less than 3 years. 

Table 4.22 

Respondent’s Web Experience 

Web Experience Frequency Percent 

+12 years 22 19.5 
9-11 31 27.4 
6-8 34 30.1 
3-5 13 11.5 
Below 3 13 11.5 
Total 113  100 

 

Organization Profile 

In  terms  of  the  organizational  background,  the  respondents  were  asked  to  

indicate the primary business, number of employees and adopted development 

method in their organizations. Table 4.23 lists the primary business of the 

participated organizations.  Software is found to be at the top of the list (47.4%). The 

ranking continues with IT services (19.3%), private (10.5%), government (7.0%) and 

E-commerce (7.0%).  Others include banking, manufacturing, transportation, retail 

and media. 
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Table 4.23 

Respondent’s Organization Business 

Primary Business Frequency Percent 

IT Services 33 19.3 
Government 12 7.0 
Private 18 10.5 
Banking 3 1.8 
Manufacturing 4 2.3 
Transportation 0 0.0 
E-commerce 12 7.0 
Software  81 47.4 
Retail 1 0.6 
Media 0 0.0 
Others 7 4.1 
Total 171 100.0 

Table  4.24  shows  the  data  distribution  related  to  the  number  of  employees  in  

each participated organization. Most of the respondents come from large and 

medium size organizations (69.0%), which comprise of a big number of employees 

of more than 100 employees.  (19.5%)  of  participants  are  from  medium  size  

organizations  with  51  to  100 employees,  while around (11.5%)  are  from  small  

size  organizations of  less  than  50 employees. 

Table 4.24 

Respondent’s Organization Size 

Number of People Frequency Percent 

+100 78 69.0 
51-100 22 19.5 
21-50 7 6.2 
11-20 3 2.7 
Less than 10 3 2.7 
Total 113 100.0 
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Regarding the adopted development methods in the organizations, most of the  

respondents  were  familiar  with  Scrum (29%),  followed  by  Extreme 

Programming  (XP)  (23%),  while waterfall (17%) as depicted in Figure 4.7. This 

result is aligned with the findings from the study conducted by (Salo & 

Abrahamsson, 2008), whereby XP and Scrum were the most used agile methods.   

 

 

 

 

 

 

Figure 4.7. Adopted Development Methods 

Project Profile 

Respondents were asked about their most recent agile web application project. They 

were asked to indicate the team size, status and duration of the project. Most of the 

respondents (57.5%) prefer to work in a team size from 6 to 10 team members. 

While (6.2%) prefer to work in a team size from 11 to 20 team members and (26.5%) 

prefer to work in a small team size contains less than 5 team members. The rest were 

working in a team with more than 20 team members. 
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Table 4.25  

Respondent’s Team Size 

Team Size Frequency Percent 

+50 7 6.2 
21-50 4 3.5 
11-20 7 6.2 
6-10 65 57.5 
1-5 30 26.5 
Total 113 100.0 

In terms of project status, respondents were asked about the status of their most 

recent agile web-based application project. The results show that most of 

respondents (65.5%) achieved a clear success in their most recent project, while 

(8.8%) achieved a partial success, (10.6%) indicated that it was to early to say and 

(5.3%) of respondents they did not know.  

Table 4.26 

Respondent’s Project Size 

Project Status Frequency Percent 

 Definite Success 11 9.7 
 Clear Success 74 65.5 
 Partial Success 10 8.8 
Too early to say 12 10.6 
 I don’t know  6 5.3 
Total 113 100.0 

The duration of the most recent agile web-based application project was also 

examined. Most of the respondents (49%) indicated that the duration of their project 

was taken 3 to 5 months. Whilst, (20%) of respondents indicated that their projects 

have been taken less than 3 months, (18%) have been taken 6 to 12 months and the 

rest have been taken more than one year. 
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Figure 4.8. Project Duration 

4.3.4.2 Developer’s Awareness of Value Co-Creation 

In this part, the results of the agile practitioners’ awareness towards criteria, sources, 

values enablers and inhibitors of value co-creation are presented. The level of 

agreement was determined according to Table 4.14. 

Criteria of Value 

Criteria here mean the factors that influence developer’s perception of user value. In 

total, twenty-four (24) criteria of value were examined from the perspectives of agile 

practitioners. The results show that the practitioners pay attention to the following 

criteria: user goals, user satisfaction, analysis of cost-benefit,  level of user 

involvement,  delivery time, web application features, level of transparency, ability 

to access information, tools and users and finally product owner’s/system analyst’s 

perspective. Table 4.27 shows the means of the criteria from the developers’ 

perspective.  
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Table 4.27 

Criteria of Value from Developer’s Perspective 

 Criteria of Value Mean Level 
c1) User business strategy/goals 4.39 Very High 
c2) User satisfaction 4.68 Very High 
c3) Support/Education/Training 3.52 High 
c4) User experience and knowledge 3.63 High 
c5) User lifestyle/ workstyle 3.65 High 
c6) User privacy 3.43 High 
c7) Analysis of cost-benefit 4.08 High 
c8) User interaction with other users in community 3.11 Average 
c9) Level of user involvement 4.30 Very High 
c10) Delivery time 4.24 Very High 
c11) Web application goals/ features 4.35 Very High 
c12) Project context/environment 3.72 High 
c13) Competitors/ market 3.57 High 
c14) Web application complexity 3.42 Average 
c15) Evolution of the web application 3.54 High 
c16) Level of transparency 4.04 High 
c17) Ability to access information, tools and users 4.16 High 
c18) Resources 3.46 High 
c19) Number of team members 2.91 Average 
c20) Requirement volatility 3.80 High 
c21) Development practices 3.29 Average 
c22) Product owner’s/system analyst’s perspective 4.13 High 
c23) Management’s perspective 3.49 High 
c24) Developer’s experience 3.77 High 

Sources of Value 

With respect to sources of value which refer to the locus where user value comes 

from or starts, the majority of the agile practitioners stress that there are four key 

sources of value in any website: users’ collaboration and their feedback, interaction, 

information and website features as shown in table 4.28. 
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Table 4.28 

Sources of Value from Developer’s Perspective 

 Sources of Value Mean Level 
s1)  User collaboration and feedback 4.65 Very High 
s2)  Developers of the web application 3.38 Average 
s3)  The usage environment of the web application 3.68 High 
s4)  Interaction between users and developers, users themselves and 

users and the new web application  
4.50 Very High 

s5)  Information shared between all the stakeholders 4.46 Very High 
s6)  Web application features 4.38 Average 
s7) Time of service 3.88 High 
S8)  Development Process 3.29 Average 
s9)  User’s ownership of the service 3.35 Average 

User Value 

Similar to user’s side, four dimensions of value were examined in the developer’s 

side: functional, social, emotional and economical. The results show that the 

functional and economical received a great attention from agile practitioners, while 

the social and emotional dimensions received a less attention as seen in table 4.29. 

Table 4.29 

Value from Developer’s Perspective 

 User Value Mean Level 
v1) offers a reliable service 4.51 Very High 
v2) an easy to use 4.48 Very High 
v3) a user friendly 4.48 Very High 
v4) has a smooth navigation 4.29 Very High 
v5) has a very well organized interface 4.40 Very High 
v6) designed using bright colors 2.65 Average 
v7) provides accurate and clear information 4.48 Very High 
v8) contains a variety of information or contents 3.17 Average 
v9) improves users’ knowledge and experience overtime 4.27 Very High 
v10) enables users to personalize their contents based on their interests 3.74 High 
v11) enables an effective interaction 4.48 Very High 
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v12) enables users to communicate effectively with their community 4.27 Very High 
v13) enables users to meet new people 3.31 Average 
v14) enables users to share information 3.92 High 
v15) enables users to show their opinion 3.45 High 
v16) enables users to show their status and self-image 3.26 Average 
v17) supports social media 4.01 High 
v18) supports the daily life activities of users 4.19 High 
v19) follows the interests of users 3.96 High 
v20) enables users to express their feeling 3.12 Average 
v21) provides users with some enjoyment 3.27 Average 
v22) takes into account everything that annoys or disturbs the users 3.86 High 
v23) has a reasonable and fair price 4.12 High 
v24) gives a good value of money 4.32 Very High 
v25) saves the time of users 4.41 Very High 
v26) makes users' effort of usage more appropriate 4.18 High 
v27) able to offer any service to users whenever they need 3.77 High 
v28) accepts changes from the users even late 3.80 High 

Enablers of Value Co-Creation 

With regard to enablers of value co-creation, the majority of agile practitioners 

regarded the enablers which concern with relationship with users as the most 

important.  In addition, they consider the training and support they received among 

the key enablers as well. Table 4.30 shows the means of the enablers of value co-

creation. 

Table 4.30 

Enablers of Value Co-Creation from Developer’s Perspective 

 Enablers of Value Co-Creation Mean Level 
e1) Dialogue with users and among users themselves 4.35 Very High 
e2) High level of user trust 4.18 High 
e3) Experience and knowledge of users 4.11 High 
e4) Our commitment with users 4.57 Very High 
e5) The high level of transparency with users 4.24 Very High 
e6) The high level of openness with users 4.19 High 
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e7) The balanced level of freedom given to users 3.96 High 
e8) The high level of responsiveness to users' needs 4.42 Very High 
e9) Enabling access of information, tools and users 3.94 High 
e10) The visibility of risks and harms assessment 3.88 High 
e11) using new technologies in development process 3.98 High 
e12) reasonable and fair price 4.05 High 
e13) accommodation of heterogeneous group of users 3.88 High 
e14) Highly skilled team 4.12 High 
e15) Management support 4.09 High 

Inhibitors of Value Co-Creation 

The results show that the agile practitioners also regard the inhibitors related to their 

relationships with users as the most important. Table 4.31 shows the means of the 

inhibitors of value co-creation. 

Table 4.31 

Inhibitors of Value Co-Creation from Developer’s Perspective 

 Inhibitors of Value Co-Creation Mean Level 
i1) Poor communication and collaboration 4.57 Very High 
i2) Feedback overdue 4.27 Very High 
i3) Rapid changing of market 2.97 Average 
i4) misunderstanding of user value 4.13 High 
i5) Ignorance of customer 4.38 Very High 
i6) Ambiguity in development process and the web application itself 4.11 High 
i7) The difficulty of accessing information and developed web application 3.78 High 
i8) The focus on the technical side more than social and emotional users' needs 4.12 High 
i9) Users' sacrifices more than benefits 4.22 High 
i10) Team turnover 3.17 High 

4.3.4.3 Agile and Co-Creation Practices 

The agile practitioners were asked about the agile practices that create user value and 

the co-creation practices or techniques they are following in agile web-based 

applications development. 
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Agile practices 

The results show that the agile practitioners give more attention to planning practices 

such as release planning and identifying stakeholders. Furthermore, requirements 

practices like electing values, reconciliation and prioritization of values and 

requirements change. Also, testing practices for instance, frequent reviews and user 

acceptance tests. In addition, management practices for example early and frequent 

feedback, early and frequent delivery of small releases and user involvement.  

Table 4.32 

Agile Practices 

No. Agile Practices Mean Level 
1 Performing a release planning activity for each release 4.32 Very High 
2 Identifying the key stakeholders of the project 4.30 Very High 
3 Conducting daily standup meetings 3.81 High 
4 Eliciting stakeholders' propositions of values 4.44 Very High 
5 Reconciling the different values of the stakeholders 4.32 Very High 
6 Enabling prioritization done by the collaboration with customers 4.51 Very High 
7 Quick responding to changes in requirements 4.33 Very High 
8 Implementing pair programming 3.49 Very High 
9 Implementing design and code refactoring form time to time 3.73 High 
10 Implementing a continuous integration 3.92 High 
11 Implementing prototyping 4.04 High 
12 Implementing Test-driven development (TDD) 4.01 High 
13 Implementing unit testing frequently 3.95 High 
14 Performing frequent reviews 4.12 High 
15 Conducting user acceptance tests with the collaboration of users 4.48 Very High 
16 Getting an early  and frequent user feedback 4.61 Very High 
17 Performing a faster delivery to customer 4.37 Very High 
18 Performing an early delivery to customer 4.36 Very High 
19 Performing a frequent delivery to customer 4.46 Very High 
20 Delivering small releases 4.29 Very High 
21 Monitoring customer involvement in project development 4.30 Very High 
22 Communication and interaction among customer-team and  team-team 4.25 Very High 
23 Incorporating learning in the development process 3.84 High 
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24 Motivating the development team 3.88 High 

25 Conducting a retrospective to look back what worked well and what 
need to be improved 

3.96 High 

26 Following the core values of agile manifesto 3.93 High 

Co-Creation Practices 

The results show that the respondents are using the following techniques in agile 

web applications development: emphatic design, artifacts or prototypes, laddering 

technique, users’ stories\telling, focus groups, usability testing and video-taping. 

Table 4.33 

Co-Creation Techniques 

No. Co-Creation Techniques Mean Level 
1 We treat end-users as experts and let them participate in the development 3.16 Average 
2 We observe users in their own environment while using the product 4.07 High 
3 We ask the users to record their experiences via artifacts or prototypes 4.04 High 
4 We use personas to represent different groups of users 3.96 High 
5 We interview the users to elect their values 4.20 High 
6 We use living labs to create, prototype and test a product in a real life context 3.65 High 
7 We recruit lead users to aid in product development 3.20 Average 
8 We use toolkits for ideas generation 2.85 High 

9 
We use  images, diaries, postcards, maps, a camera, etc. to help users to 
express their experiences 

3.46 High 

10 We elicit detailed descriptions of past events from users 4.10 High 
11 We evaluate  a long-term user experience 3.72 High 

12 
We ask users to verbalize everything that comes to their minds while carrying 
out certain tasks 

3.98 High 

13 We use virtual brainstorming for eliciting user value 2.96 Average 

14 
We equip users with online applications which empower them to develop and 
transfer their creativity into solutions 

2.83 Average 

15 We include a wide range of stakeholders to discuss issues and requirements 4.19 High 
16 We use open innovation showroom 3.91 High 
17 We collect quantified data related to usability criteria 4.14 High 

18 
We broadcast defined problems to potential users in the form of an open call 
for solutions 

2.76 Average 

19 We review what the participants did 4.28 Very High 
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4.3.4.4 Summary of the Findings of Developer’s Side 

It can be concluded that most of the respondents work as system analysts and 

programmers. Majority of the programmers have experience 1 to 5 years, while 

system analysts have experience 1 to 10 years. Mostly, the respondents work in 

private organizations and purely from software organizations. The findings of the 

study are briefly summarized in the following. 

With respect to values, the developers neglect the social and emotional values which 

related to user’s daily activities which highly appreciated by users. The reason 

behind that might be the absence of user’s involvement which makes the developers 

think of value from one side. The developers focus more on design values which 

related to the technical part. Consequently, any proposed co-creation model has to be 

developed to include the neglected values or clarify them. Regarding the criteria, the 

developers also share the same criteria with users with slight difference. Thus, any 

co-creation model should consider the criteria, especially when the values or 

requirements of the system are prioritized.  

The results also indicate that the developers use some the co-creation techniques in 

engaging the users in the agile web development. However, the developers more 

appreciate the offline co-creation techniques more than the online techniques. The 

reasons behind that might be that the developers do not want to pay more effort 

utilizing, analyzing and understanding the users’ inputs from the online techniques. 
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4.3.5 Comparing the Two Sides 

One of the key features that distinguish this research from others is that it studied the 

process of value co-creation from the perspectives of users and developers as they 

have a prominent role in the development process and its success. In this section, the 

user’s and developer’s sides are compared using T-Test Analysis. As noted earlier in 

Chapter Three, T-Test is a test in social science research used often in groups’ 

comparison when a researcher desires to compare the mean scores of two different 

groups.  

Therefore, T-Test Analysis was used to compare the perspectives of users and 

developers towards value and value co-creation. In what follows, the descriptive 

results are presented using some charts (for more details on T-Test analysis see 

Appendix G). 

Criteria of Value  

With respect to criteria that the users and developers use in building their 

understanding of user value, the results indicate that both of them highly agreed upon 

the criteria. However, the differences between both perspectives are more than the 

similarities. In other words, they share few criteria such as user life/work style, 

context of the web-application, alternative web-applications, complexity, web-

application evolution overtime and the ability to access information, tools and users. 

Figure 4.9 compares the mean values of criteria between the two groups. The 

congruence between the two curves shows the shared perspectives, while the spacing 

means the difference between them. 
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Figure 4.9. Mean Values of Criteria 

Sources of Value 

Generally, the results show that to some extent the users and developers share the 

same perspectives about the key sources of user value. Nevertheless, there are some 

slight differences among them like user collaboration and feedback, interaction and 

time of service. Figure 4.10 depicts the means values of sources of value. 

 

 

 

 

 

Figure 4.10. Mean Values of Sources 
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User Value 

With regard to user value, the level of agreement among the users and developers is 

high with some slight differences. The results indicate that users give attention to all 

the examined user values. While, the developers give less attention to almost half of 

the examined user values. The extreme means in Figure 4.11 represent the values 

that receive less attention from the developers which are: v6) designed using bright 

colors, v8) contains a variety of information or contents, v13) enables users to meet 

new people, v15) enables users to show their opinion, v16) enables users to show 

their status and self-image, v20) enables users to express their feeling and v21) 

provides users with some enjoyment. 

 

Figure 4.11. Mean Values of User Values 

Enablers 

The results show that the level of agreement among users and developers on enablers 

of value co-creation is high. The differences in agreement are in the following 
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enablers: dialogue, trust, commitment, transparency, openness, responsiveness. The 

developers appreciate these enablers a bit more as shown in Figure 4.12. 

 

 

 

 

 
 

Figure 4.12. Mean Values of Enablers of Value Co-Creation 

Inhibitors 

The users and developers highly agreed upon all the examined inhibitors. However, 

their agreement differs from each other. They just meet on one single point which is 

the difficulty of accessing information and developed web application.  

 

 

 

 

Figure 4.13. Mean Values of Inhibitors of Value Co-Creation 
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4.4 Discussion of the Findings  

Generally, this study has investigated several issues regarding the practice of value 

co-creation in agile web development. The users’ and developers’ perspectives have 

been taken in the consideration. The empirical study focused on exploring the 

following key elements of practitioners’ experience which were: values, criteria 

enablers, inhibitors and practices.  

With respect to values, the developers neglect the social and emotional values which 

related to user’s daily activities and highly appreciated by users such as their status 

and self-image in their community. The reason behind that might be the absence of 

user’s involvement which makes the developers look at value from one side. The 

developers focus more on design values which related to the technical part such as 

the features of the proposed web application and their quality. There is an agreement 

among the practitioners that design values can produce some human values for users 

which in turn sustain certain end values for users. This defines how the value from 

both perspectives can be understood. The users always look at the web application as 

a mean that embed a set of values and these values only emerge when they 

experience the web application. Based on these findings the value can be defined and 

categorized into three key levels. The first level is the Design which represents the 

basic level of value and includes all the values related to the design of the features of 

the web application.  The second level is the Human which represents the human 

values the user can get when they experience the web application. The last level is 

the End which represents the end value the user can get as a consequence of human 

values. Figure 4.14 shows a template of value definition. 
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Figure 4.14. Value Definition Template 

Regarding the criteria the practitioners use when they build their understanding of 

value, the users focus mainly on their business goals as well as some other secondary 

criteria such as their level of involvement and access. On the other hand, the 

developers also share the same criteria with users with slight difference. The levels 

of value are influenced by a set of criteria which should be explicated and do not 

remain tacit. When the practitioners are given a chance to discuss the criteria 

explicitly, the user value would be more clarified. Thus, any co-creation model 

should consider the criteria and level of value, especially in the early stages of 

development. The proposed template can be used to facilitate the extraction of 

criteria and values. 

For enablers and inhibitors of the co-creation process, users and developers agreed 

upon them. They share a common understanding of the enablers and inhibitors. 

However, the users more concern with the ability to the level of access and 

transparency given to them in the development process. The developers often try to 

limit these two aspects of the process to protect their process from the users as they 

think that users might disturb the flow of the development process. Hence, a balance 
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between users’ and team’s perspectives and roles should be ensured across the 

process. 

In fact, the need of developing a new model for value co-creation in agile 

development approach arises from the lack of well-defined practical solutions to 

handle the mismatch between users’ and developers’ perspectives issue and the 

failure of introducing participatory techniques and models for bridging this 

mismatch. 

Unlike the previous studies which merely focused on extracting values from the 

users and integrating them into the requirements stage, one of the most important 

findings of the empirical study was the need to focus on the collaborative working 

space between users and developers. This requires blending the two sides in the same 

climate, allowing them to interact and share ideas and thoughts. The interaction is 

the core of co-creation. Any new co-creation process should clearly show how 

people interact in a working place and what participatory activities they can perform 

together. Then as a result, a common understanding will grow up among them and 

the gap will be bridged.  

The practical perspectives of users and developers gained from the findings of the 

empirical study promote the need to focus on the following requirements in order to 

develop a sustainable co-creation process in the context of agile web development: 
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Table 4.34 
Co-Creation Requirements 

 Co-Creation Requirements 

1 The interaction is the core of co-creation. Any new co-creation process should 
clearly show how people interact. 

2 Value and its criteria should be explicitly considered over the activities of the 
whole development process. 

3 Stakeholders’ (users and developers) perspectives and their activities should be 
one of the key components of any co-creation process. 

4 A balance should be made between the perspectives of users and developers. 

5 Any new co-creation process should grant the participants, particularly the users, a 
certain level of access and transparency. 

 

4.5 Summary  

This  chapter  describes  the  construction  and  testing  of  the  questionnaires,  data 

collection and analysis. The survey aims to elicit and synthesize the current practices 

of value co-creation in agile web development involving various software companies   

in Malaysia. Besides highlighting the problems of value co-creation in agile, the 

achievement of the survey objectives has also presented in this chapter. The survey 

results provide a better understanding of how value co-creation can support the 

Malaysian software companies in developing and implementing more effective web 

applications with a high superior value. Most importantly, these findings form one of 

the bases for constructing the proposed co-creation model. The detail of the proposed 

model is discussed in the next chapter. 
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CHAPTER FIVE 

CO-CREATION AGILE MODEL (CO-AGILE) 

5.1 Introduction   

Findings  from  the  theoretical  and  empirical  studies  which  were  conducted  

during this research highlight the main problems in the co-creation practices in agile 

development. Such problems are the less attention on the user value co-creation and 

the lack of co-creation models for the whole process of development which deepen 

the divergence between users and agile practitioners. In this chapter, the solution for 

the problems which were described in the previous chapters is proposed as an 

improvement model for user value co-creation in agile web development. The 

proposed model is called Co-Agile model. The model may not only overcome the 

identified problems but also provide an applicable and systematic process of value 

co-creation for agile software industry. The chapter starts by giving a brief overview 

of the model construction, followed by describing the details of the model 

components and finally presenting the results of model verification. 

5.2 Overview of Model Construction 

The components of the co-agile model were identified mainly based on the elements 

activity theory which is regarded as a powerful analytical framework for studying 

collective and collaborative work. Initially, the extension patterns and actions were 

determined using the extension-based strategy as discussed in Chapter Three, section 

3.5. Then, the components of the co-agile model were constructed carefully using the 

steps shown in Figure 5.1. 
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Figure 5.1. Steps of Model Construction 

The construction began with developing the main phases of the proposed model 

based on Nakki model and agile principles, followed by defining the goals of each 

phase using the goal-definition template of Basili (1992) and finally building the key 

activities of each phase guided by the co-creation and integration principles derived 

from the literature and the co-creation requirements resulted from the empirical 

study (Table 4.34). In the following the steps of construction are discussed in detail. 

Model Phases 

The phases of the co-agile model which represent the model in a high-abstract level 

were constructed based on the agile approach. Basically, the agile approach consists 

of three main phases: pre-game, game and post-game (Jyothi & Rao, 2011). Each 

phase includes a number of development activities. Consequently, three phases were 

identified to be the main phases of the co-agile model. There were few reasons 

behind using this number of phases. Firstly, the number is in line with the 
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philosophy of agile as it is regarded as one of the faster development approaches. 

Secondly, it would be easy to map the phases of the co-agile model with the phases 

of the agile approach. Thirdly, the current phases of the existing co-creation model 

(Nakki’s model) consume a long time. Finally, such few number of the phases would 

make the implementation and the integration of the co-creation process in agile 

development approach easier, more efficient, and understandable. 

Phases’ Goals 

The phase goal represents the aim or the desired result of the phase. The goal of each 

phase of the co-agile model was built based on the guidelines of goal definition as 

explained by Basili and Rombach (1988) and Basili (1992). The authors proposed a 

template for goal definition includes three elements. The three elements are purpose 

(what object and why), perspective (what aspect and who) and environment (where). 

Table 5.1 illustrates how phases’ goals have been defined using Basili’s Template. 

Table 5.1 

Definition of Phases Goals (adapted from Basili, 1992) 

  Phase I Phase II Phase III 

Purpose 
To construct co-design collect & enhance 
Object valuable concepts increment feedbacks & process 
Purpose Co-creation Co-creation Co-creation 

Perspective 
Focus Possible features Selected features Feedbacks & process 

Who Users and 
developers 

Users and 
developers Users and developers 

Environment Context Phase I Phase II Phase III 

Phase Goal 

To construct 
valuable concepts 
about the possible 
features of the new 
product among 
participants 

To co-design the 
new increment 

 

To collect users’ 
feedbacks and 
enhance the process 
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Phases’ Activities 

In general, the term ‘Activity’ is  defined as a goal oriented interaction of subjects 

with world (Saberi, 2007). In the activity theory, subjects are human beings who 

have motives and needs to carry out activity to fulfill their goals. The activity is not 

merely a task; rather it is a meaningful interaction between participants based on a 

motive. According to the concepts of the activity theory, the interaction points 

between users and developers were identified. Therefore, after analyzing Nakki’s 

model, the principles of UCD-Agile integration and the findings of the empirical 

study, nine (9) key co-creation activities had been determined to be included in the 

new co-agile model. The determined activities emphasize the interaction between 

users and developers. The activities were distributed over the three phases of the co-

agile model based on the goal of each phase. Table 5.2 shows the determined 

activities under the three phases. 

Table 5.2 

Activities of Co-Agile Model 

Phase Activities 

Co-Conception 

1) Exploration of Domain 
2) Determination of Users 
3) Co-Ideation 
4) Co-Evaluation of Ideas 
 

Co-Design 
5) Co-Design 
6) Co-Testing 
 

Co-Feedback 
7) Collecting Feedbacks 
8) Feedbacks Analysis 
9) Process Enhancement 

According to the activity theory (Kuutti, 1996) and as noted in Chapter Two (section 

2.7.2), any activity has seven elements: object, subject, rules, tools, community, 



 

166 

division of labor and outcome. Object represents anything that can be transformed by 

the participants of the activity into outcome. Subjects are the actors undertake the 

activity. Rules are the instructions of conducting the activity. Tools are the artifacts 

used by subjects to transform the object into outcome. Community includes a 

number of participants who share object and work collectively on its transformation. 

The community is organized according to division of labor or roles of participants. 

Finally, the outcome is the output of the activity. The elements of the activity theory 

were adapted as illustrated in Figure 5.2. 

 

Figure 5.2. Adaptation of Activity Theory (adapted from: Engeström, 2001) 
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The activity theory places an emphasis on determining the activities as the primary 

units of analysis and organizing the activity elements around the activities they are 

involved in. Therefore, the determined activities of the co-agile were constructed 

based on the elements of the activity theory. In the following Figure, the construction 

of the activity is shown. For further details about the steps of activities construction 

refer to Appendix H.  

 

Figure 5.3. Construction of Activity One 

According to Figure 5.3 above, the goal and outcome of the activity were identified 

first. Then based on the goal and outcome of the activity the other elements were 
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determined such as who will perform this activity and their roles, what techniques 

and tools are going to be used, what guidelines or rules controls this activity and the 

agile practice that correspond this activity.  

Using the activity theory in model construction was highly contributed in mapping 

the key components of the co-agile model. The theory enabled the researcher to find 

out the right elements of each activity. In addition, it enabled the researcher to align 

the elements of each activity in order to achieve the activity goal in a simple way. 

Furthermore, the theory enabled the researcher to discover the contradictions 

between the elements of any activity of the co-agile model. 

5.3 Co-Agile Model 

At the heart of the proposed model is the phases of the co-creation process, which 

consist of three phases: co-conception, co-design and co-feedback. Each phase 

consists of three main elements including user activities, team activities and co-

creation techniques that can be employed in performing the phase activities. Figure 

5.4 depicts a high-abstract picture of the proposed co-Agile model followed by the 

detail explanations of its components. 



 

169 

 

Figure 5.4. A High-Abstract Level of Co-Agile Model 

5.3.1 Phase One: Co-Conception 

The main goal of this phase is to construct valuable concepts about the possible 

features of the new product or service among users and developers in order to be 

designed. The phase includes four activities for both users and team. The user 

activities mainly consist of two activities: co-ideation and co- evaluation of ideas. On 

the other hand, the team activities include the exploration of domain and 

determination of users. The closed circle of the phase in Figure 5.3 refers to that the 

team activities are performing once at the beginning of the development process 

while the user activities are iterative. The team can also participate in performing the 

user activities. A set of co-creation techniques can be used to perform and facilitate 

these activities. 
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1) Exploration of domain 

The first step in any new development activity is to explore its domain. Domain 

refers to the context of the new web application which includes users, environment 

and trend. All of these context elements should be explored in depth. The goal of this 

activity is to explore the context of the new project. There is no interactive role of 

the user in this activity only giving information about the context, while the role of 

the developer is concentrated on analyzing the given information. One of the 

guidelines that the team should take into account is the limited time dedicated to this 

activity, otherwise the process will be considered as traditional. A number of co-

creation techniques can be used in this case including contextual inquiry and task 

analysis. Affinity diagrams, LEGO serious play and context maps may also be used 

as co-creation tools to represent the context. The outcome of this activity is the 

explored domain of the new project. Table 5.3 summarizes the elements of this 

activity. 

Table 5.3 

Exploration of Domain 

Exploration of Domain 
Goal 

 

To explore the target domain of the new system 

 User Role 

 

Research object and informant 

 Developer Role 

 

Analyst 

 Guidelines/Rules Limitation on time 

Techniques 

 
Contextual inquiry & task analysis  

Tools Affinity diagrams, LEGO Serious Play & Context maps 

Outcome 

 

A clear picture of the target domain of the new system 

 



 

171 

2) Determination of users 

The goal of this activity is to elect a varied group of users of the new system and 

inspire them to participate in the development. In this activity, the role of user is 

informant and the developer is analyst. People should be motivated to join the new 

challenge through openness and showing the importance of it for them. Most of 

people tend to be more engaged and participatory than we might think, but there is a 

need to have a ‘motive’ for them to participate actively. 

Initially, the nature of the challenge should be interesting for all of the target users. 

For instance, there can be direct and personal rewards for the participants to work on 

improving a particular product. However, the most important is to inspire people 

through (a) showing who we are, (b) explaining why we need their help and (c) 

telling them what will be done with the results. Access then will be given to anyone 

who might be beneficial in the process of participation and create a level of playing 

field where all opinions are treated equally. In other words, heterogeneity of the 

participants should be ensured as well, to gain diverse ideas and thoughts. The users 

can be determined using a number of characteristics that they should be expected to 

have such as the following: 

 time invested, 

 ability to articulate, 

 desire to participate, 

 availability,  

 level of influence, 

 experience, 

 technical knowledge 

 and context knowledge. 
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A number of co-creation techniques can be used to determine the users such as 

personas and avatars which are regarded as a representation of fictitious users that 

includes a concise summary of characteristics of the users, their experience, goals 

and tasks. The outcome of this activity is a varied group of motivated users. Table 

5.4 summarizes the elements of this activity. 

Table 5.4 

Determination of Users 

Determination of Users 
Goal 

 

To determine a varied group of motivated users 

 User Role 

 

informant 

 Developer Role 

 

Analyst 

 

Guidelines/Rules 

- Heterogeneity of participants should be ensured 
- The determined users should be expected to have: time invested, 
ability to articulate, desire to participate, availability, level of 
influence, experience, technical knowledge and context 
knowledge. 
- Level of playing field should be identified 

Techniques 

 
Personas and avatars 

Tools User characteristics list 

Outcome 

 

The motivated users 

 

3) Co-Ideation  

One of the most important activities in the co-creation process is the co-ideation. The 

goal of this activity is to generate ideas, values and needs of users with the 

collaboration of the development team. It is a form of collective activities to capture 

end-users needs and interests based on the perspective of each user using special 

kinds of co-creation techniques. Ideas can be generated using various approaches and 

techniques such as, artifacts or prototypes, laddering technique, idea generation 
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toolkits, cultural probes, users’ stories\telling, virtual brainstorming, focus groups 

and others. Besides that, a number of tools can aid in performing this activity such as 

group sketching, motivation matrix, sentence completion, post-it notes and chatting. 

Users should be provided by all the required tools, together with the information that 

make them willing to express. The outcome of this activity is the product backlog 

which consists of a list of user’s values needs to be co-created. 

The key guideline or rule which might drive the co-ideation activity is connecting all 

the ideas, values and needs of all the participants together. Consequently, enabling 

creative people to work together to find the bright ideas and share them. Co-creation 

only works when the term ‘Co’ is very well implemented to benefit from the 

gathered talents. It is important to realize that bringing people together is one thing, 

and making sure that they make the most of it is something completely different. 

Synchronicity (all participants resonating at the same wave-length) within a 

structured, constructive dialogue is what required.  

As an initiator, the team should listen, be receptive and be interested. They should 

pay a great attention to work as facilitator as the users do not know everything about 

the product and its development. The task of the team is to unlock the hidden 

potential in a group of participants and look for moments of revelation. People 

should be taken seriously and allowed for criticism. Such guidelines and rules 

contribute in building a healthy platform for communication that will open the door 

for innovation and creativity among the participants. Table 5.5 summarizes the 

elements of this activity. 
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Table 5.5 

Co-Ideation 

Co-Ideation 
Goal 

 

To generate ideas, needs and values of users 

 User Role 

 

Co-generator 

 Developer Role 

 

Co-generator and facilitator 

 

Guidelines/Rules 
- Users should be provided by tools and information which make 
them willing to express their needs and values. 
-The generated ideas should be shared among participants. 

Techniques 

 

Artifacts or prototypes, laddering technique, idea generation 
toolkits, cultural probes, users stories\telling, virtual 
brainstorming and focus groups 

Tools 
Group sketching, Motivation matrix, Sentence completion 

Post-it notes and Chatting 

Outcome 

 
Product backlog (list of user’s ideas, needs and values) 

 

4) Co-Prioritization (Co-Evaluation) 

After generating and sharing a list of user’s values and needs, the big challenge is to 

filter and find breakthrough ideas in the product backlog that bring high user value. 

The goal of this activity is to prioritize and evaluate the user values which will enter 

the iteration. Users and team members should actively participate in this activity by 

giving feedbacks using various tools such as rating or voting, commenting or card 

sorting. At the end, it is a competition for the best ideas to be included in the 

iteration. Clear criteria are needed to be defined and declared explicitly to guide the 

prioritization, for instance, user goals or user satisfaction. The outcome of this 

activity is the prioritized backlog. Table 5.6 summarizes the elements of this activity. 
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Table 5.6  

Co-Evaluation of Ideas 

Co-Evaluation of Ideas 
Goal 

 

To evaluate and prioritize the product backlog 

 User Role 

 

Co-evaluator 

 Developer Role 

 

Co-evaluator and analyst 

 Guidelines/Rules Clear criteria are needed to be defined to guide the evaluation 

Techniques 

 

Artifacts or prototypes, laddering technique, idea generation 
toolkits, cultural probes, users stories\telling, virtual 
brainstorming and focus groups 

Tools Rating or Voting, Commenting and Card sorting 

Outcome 

 
Prioritized Backlog (list of prioritized ideas, needs and values) 

 

5.3.2 Phase Two: Co-Design 

The system design will be carried out upon the obtained users’ needs and interests. 

The goal of this phase is to co-design the new system based on the list of prioritized 

values. This phase consists of the following two activities: 

5) Co-design 

The goal of this activity is to co-design the new system. Talented users can be 

involved in this phase in order to comment and rate the designs of the new systems. 

In the traditional agile approach, the design phase is hidden and considered as 

forbidden area to all the users. Many co-creation initiatives forget even the most 

basic step: keeping participants informed of the progress and developments. 

However, for an effective co-creation agile process, this phase should be open and 

users should be provided with a certain level of access to comment on the designs. 
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Prototyping technique in addition to some other tools like paper prototypes, mockups 

and post-it notes can be used in performing the co-design activity. Such techniques 

and tools can create a draft version of a product that will allow the team to explore 

the proposed functionalities. A set of guidelines and rules for managing the user’s 

roles in this activity is needed. For example, users should be provided with a certain 

level of access and information. The outcome of this activity is an untested 

increment. Table 5.7 summarizes the elements of this activity. 

Table 5.7 

Co-Design 

Co-Design 
Goal 

 

To design the examination timetabling system 

 User Role 

 

Co-designer and informant 

 Developer Role 

 

Co-designer 

 Guidelines/Rules Users should be provided with a certain level of access 

Techniques 

 

Prototyping 

Tools Paper prototypes, Mockups and Post-it notes 

Outcome 

 

Untested Increment 

 

6) Co-Testing and Co-Evaluation 

At the end of the co-design activity, the co-testing activity is started. Now it is the 

time to test the new increment through the collaboration of users and team testers. 

There are several co-creation techniques and tools for testing. For instance, in testing 

activity, techniques such as usability testing, think-aloud, heuristic evaluation and 

cognitive walkthrough can be used to test and evaluate the designs by using various 

tools like rating, commenting and card sorting.  
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The criteria that users and developers use in testing and evaluating the system should 

be collected regularly as it help in getting more understanding of the users. The 

outcome of this activity is a tested working increment which is ready to be delivered 

to the user in order to be used. Table 5.8 summarizes the elements of this activity. 

Table 5.8 

Co-Testing and Co-Evaluation 

Co-Testing 
Goal 

 

To test and evaluate the designed increment 

 User Role 

 

Co-evaluator 

 Developer Role 

 

Co-evaluator and Tester 

 Guidelines/Rules User criteria should be collected regularly 

Techniques 

 

Usability Testing, Think-aloud, Heuristic evaluation and 
Cognitive Walkthrough 

Tools Rating, Commenting and Card sorting 

Outcome 

 

Tested Working Increment 

  

5.3.3 Phase Three: Co-Feedback 

The process of the co-creation does not finish even after the delivery of the new 

increment to the users. One of the key phases in the co-creation process which 

contribute highly to its success is the co-feedback phase. This phase has two goals, 

the first is to collect the user’s feedback and the second is to enhance the process. 

The co-feedback phase includes three activities which are described below. 
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7) Collecting Feedbacks 

The goal of this activity is to collect the user’s feedback on the usage of the 

increment. The user’s feedback can be collected using several techniques such as 

emphatic design and cognitive walkthrough. A number of co-creation tools also can 

be used such as rating, voting, commenting, open innovation showrooms and post-it 

notes. Frequent feedbacks should be collected on the new increment and process 

itself. The outcome of this activity was a set of users’ feedbacks. Table 5.9 

summarizes the elements of this activity. 

Table 5.9 

Collecting Feedbacks 

Collecting Feedbacks 
Goal 

 

To collect feedbacks from the users on the usage of increment 

 User Role 

 

Co-evaluator 

 Developer Role 

 

Analyst 

 Guidelines/Rules Frequent feedbacks should be collected on the new increment and 
process itself 

Techniques 

 

Emphatic design and Cognitive Walkthrough 

Tools Rating or Voting, Commenting, Open innovation showrooms and 
Post-it notes 

Outcome 

 

A set of users’ feedbacks  

 

8) Feedbacks Analysis 

The outcome of the previous activity which represented in the set of users’ feedbacks 

is the key input of the feedbacks analysis activity. The goal of this activity is to 

analyze the collected users’ feedbacks from the previous activity. User experience 

curve and brainstorming sessions can be used to analyze the feedbacks. The outcome 
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of this activity is the feedbacks analysis results, which are used as inputs for the next 

iterations. Table 5.10 summarizes the elements of this activity. 

Table 5.10 

Feedbacks Analysis 

Feedbacks Analysis 
Goal 

 

To analyze the collected users’ feedbacks 

 User Role 

 

Informant 

 Developer Role 

 

Analyst 

 Guidelines/Rules Results should be inputs to the next iteration 

Techniques 

 

Brainstorming sessions and UX curve 

Tools Charts and Diagrams 

Outcome 

 

Results of feedbacks analysis 

 

9) Process Enhancement 

The goal of this activity is to enhance the process of co-creation and development. 

Thus, in this activity all the experiences that have been performed successfully or 

unsuccessfully are recorded using adaptive learning. By using the adaptive learning 

cycle, the process of each iteration will go better than the previous one. 

The co-creation output will become part of the company’s co-creation process with 

all its key measures. It will go through the standard funnel steps, but with one 

difference: the link is made with the outside world. This link should be leveraged in 

all steps of the process. Internally, team should learn from co-creation in the 

meantime and continuously adapt the process for the next time, thus forming a 

learning cycle. 
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From the participants’ point of view, when something is created, immediately a 

person wants to see what happened to it. The co-creation involves an implicit 

promise to keep people in the loop. It is a way of showing the respect put into the 

time and effort. Open communication and frequent status updates are very well 

received by anyone who has participated. The outcomes of this activity are 

guidelines for the process of co-creation enhancement and the enhanced process. 

Table 5.11 summarizes the elements of this activity. 

Table 5.11 

Process Enhancement 

Process Enhancement 
Goal 

 
To enhance the process of co-creation  

User Role 

 

Research object  

 Developer Role 

 

Analyst 

 Guidelines/Rules User also might participate 

Techniques 

 

Adaptive learning cycle 

Tools Commenting and Post-it notes 

Outcome 

 

The enhanced process of co-creation 

  

In brief, this section describes the phases of the co-agile model in detail. Table 5.12 

illustrates the components of the co-agile model. The key phases and activities are 

presented. The roles of the user and developer are clearly highlighted. The guidelines 

that lead each activity are also emphasized. The co-creation techniques and tools that 

can be used in performing the activities are delivered (For the detailed descriptions 

of the co-creation techniques and tools see sub-section 2.4.1.4 and Appendix I). 

Finally, the outcome of each activity is indicated. 
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Table 5.12 The Co-Agile Model 
Phase Key Activities User Role Developer 

Role Activity Goal Guidelines/Rules Techniques Tools Outcomes 

Co-
Conception 
(To construct 
valuable 
concepts about 
the possible 
features of the 
new product 
among 
participants) 

Exploration of 
domain 

Research 
object 

Analyst To explore the 
target domain 

- Limitation on time Contextual inquiry 
Task analysis 

Affinity diagrams 
LEGO Serious Play 
Context maps 

Domain of 
development 

Determination 
of users 

Informant Analyst To elect a varied 
group of motivated 
users 

-Heterogeneity of 
participants should be 
ensured. 
-Level of playing field 
should be identified. 

Personas and avatars User characteristics 
list 

Group of 
motivated users 

Determination 
of users’ needs 
and values 
(Co-Ideation) 

Co-
generator 

Co-
generator 
& 
Facilitator 

To generate ideas, 
values and needs of 
users 

-Users should be 
provided with tools and 
information which make 
them willing to express. 
-The generated ideas 
should be shared among 
participants 

Artifacts or prototypes 
laddering technique 
idea generation toolkits 
cultural probes  
users stories\telling 
virtual brainstorming 
focus groups 
 

Group sketching 
Motivation matrix 
Sentence completion 
Post-it notes 
Chatting 

List of users’ 
needs and 
values 
(Backlog) 

Co-Evaluation 
of ideas 

Co-
evaluator 

Co-
evaluator 

To prioritize the 
generated ideas and 
values 

-Clear criteria are needed 
to be defined to guide the 
evaluation 

Rating or Voting 
Commenting 
Card sorting 

Prioritized 
Backlog 

Co-Design 
(To co-design 
the new 
increment) 

Design  Co-
designer 

Co-
designer 

To design the new 
increment 

-Users should be 
provided with a certain 
level of access 

Prototyping 
 

Paper prototypes 
Mockups 
Post-it notes 

Untested 
increment 

Testing & 
Evaluation 

Co-tester & 
Co-
evaluator 

Co-tester & 
Co-
evaluator 

To test and evaluate 
the increment 

-User criteria should be 
collected regularly 

Usability Testing 
Think-aloud 
Heuristic evaluation 
Cognitive Walkthrough 

Rating 
Commenting 
Card sorting 

Working 
increment 

Co-Feedback 
(To collect 
users’ 
feedbacks and 
enhance the 
process) 

Collecting 
feedbacks 

Co-
evaluator 

Analyst To collect 
feedbacks 

-Frequent feedbacks 
should be collected on 
the new increment and 
process itself 

Emphatic design 
Cognitive Walkthrough 
 

Rating or Voting 
Commenting 
Open innovation 
showrooms 
Post-it notes 

A set of 
feedbacks 

Feedbacks 
analysis 

Informant Analyst To analyze users’ 
feedbacks 

-Results should be 
inputted to the next 
iteration 

Brainstorming sessions 
UX curve 
 

Charts 
Diagrams 

Results of 
feedbacks 
analysis 

Process 
enhancement 

Research 
object 

Analyst To enhance the co-
creation process 

-User also might 
participate 

Adaptive learning 
cycle 
 

Commenting 
Post-it notes 

Enhanced co-
creation process 
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5.4 Roles in the Co-Agile Model 

The clear focus on users’ engagement in the development process by granting them 

more space to effectively work and participate distinguishes the proposed model 

from the others. Unlike the traditional view, user roles have become more diverse 

where user navigates from one role to another. Figure 5.5 illustrates the diversity of 

the user roles over the proposed model.  

 

Figure 5.5. User Role in Co-Agile Model 

At the beginning of the co-creation process, the user role is confined to being a 

research object and giving information. Shortly afterwards, the user role grows up 

when the co-ideation activity takes place. The users start to generate the contents of 

the product backlog which includes ideas, values, needs, interests, and preferences. 

Then they evaluate what they generated in order to be entered into the sprint. When 

the co-design phase begins, the users’ role diminishes slightly as they usually have a 

modest experience about design, so as not to disturb the team at this phase as well. 

At the last phase, the user role is concentrated on the evaluation of the increment and 

giving feedback on it and its usage. 
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From the above explanation of the model, it is clearly shown that the pivotal role of 

the user is the evaluation. The user is highly encouraged to participate in the 

evaluation of ideas, concepts, increments and their usage and even the overall co-

creation process.  Therefore, this essential activity has been highlighted clearly in the 

co-agile model as seen in Figure 5.4. However, the end aim is not the evaluation 

itself, but making the users more participative. Table 5.13 illustrates the different 

roles of users as emphasized in the co-agile model. 

Table 5.13 

User Role in Co-Agile Model 

User Role Description 
Research Object The users are treated as objects under investigation 
Informant The users are inputs information 
Co-Generator The users generate ideas collaboratively with the team 
Co-Evaluator The users evaluate the ideas collaboratively with the team 
Co-Designer  The users design the system collaboratively with the team 
Co-Tester The users test the system collaboratively with the team 

Co-Evaluator  The users evaluate the system via using it collaboratively 
with the team 

 

On the other hand, the developers also have some roles over the process. The roles of 

the developers vary from one activity to another. As noted earlier, the developers can 

participate in all the user activities. However, they have few extra roles as they are 

the leader of the development process. One of the required key roles of the 

developers over the whole process is working as analyst. The developer needs to 

analyze any given information or input by users particularly at the second and third 

phases. Figure 5.6 describes the roles of the developers over the phases of the co-

agile model. 
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Figure 5.6. Developer Role in Co-Agile Model 

One of the important roles of the developer that appear in the process of co-creation 

is facilitation. Over the whole process, there is a need for a person to facilitate the 

process, particularly, the roles of the participants, their inputs and their relationships 

in order to keep them motivated and to ensure that the process is continued in a 

smooth way. The facilitator should be the product owner or system analyst as he/she 

is the representative of the users and knows more about users than others. Table 5.14 

illustrates the different roles of the developer as emphasized in the co-agile model. 

Table 5.14 

Developer Role in Co-Agile Model 

Developer Role Description 
Analyst The developer has ability to analyzes the cases 
Co-Generator The developer generates ideas collaboratively with users 
Co-Evaluator The developer evaluates the ideas collaboratively with users 
Co-Designer  The developer designs the system collaboratively with users 
Co-Tester The developer tests the system collaboratively with users 

Co-Evaluator  The developer evaluates the usage of the system via using it 
collaboratively with users 

Facilitator Facilitate the process, particularly, the roles of the participants, 
their inputs and their relationships 
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5.5 Findings of Model Verification  

The verification was performed to ensure that the main components and phases in 

the proposed co-creation were built correctly (Chemuturi, 2011). It was carried out 

through experts review method using Delphi technique. As noted earlier in Chapter 3 

(section 3.6.1), the Delphi technique is used to achieve convergence of perspectives 

regarding knowledge request from experts within specific domains (Hsu & Sandford, 

2007). The Delphi technique was conducted through three rounds revisions as shown 

in Figure 5.7. 

 

 

 

 

 

 

Figure 5.7. Model Verification Stage using Delphi Technique 

The verification process started by identifying the potential experts, as discussed in 

Chapter 3, related to agile development and co-creation domains. In fact, fifteen (15) 

experts had been identified from different countries and were contacted via e-mail. 

However, only eight (8) accepted to review and evaluate the proposed model. 

Unfortunately, after the first round, one of the experts withdrew from continuing the 
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verification process. Therefore, only seven (7) experts participated in reviewing and 

evaluating the proposed model. The experts were nominated based on their expertise 

as academicians and practitioners to get a fairly combination of the two groups 

which in turn ensures the full spectrum of views is represented (Loo, 2002). The 

participated experts comprised of four (4) academicians and three (3) practitioners 

from different environments and countries. This number of experts was considered 

adequate based on the recommendation by Hallowell and Gambatese (2010) and 

Rowe and Wright (1999) where at least three experts are still accepted to apply the 

Delphi technique and conduct experts review.  

The involved experts represent different environments from different countries 

which were: USA (1), Finland (2), Malaysia (4), and Jordan (1). All of them have 

more than fifteen (15) years experience. In terms of their qualifications, the academic 

researchers are PhD holders (professor and associate professor) with many years of 

experience as a faculty member and consultant in the industry. They also have many 

publications in the areas related to human-centered design, co-creation and agile 

development. Table 5.15 shows the profile of the participated experts. 

Table 5.15. 

Experts’ Profile 

No. Position Expertise Years of 
Experience Country 

1 Associate 
Professor Value co-creation 25 Malaysia 

2 Senior Lecturer Agile Development 20 Malaysia 

3 Senior Lecturer Value co-creation 15 Jordan 

4 Professor Human-centered design 20 Finland 
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5 Researcher Human-centered design 20 Finland 

6 Consultant Design Methods 34 USA 

7 Developer Agile & Process Evaluation 20 Malaysia 

8 Product Owner Agile & User Experience 20 Malaysia 

 

In total, six (6) criteria were used to verify the proposed co-agile model by the 

experts. These criteria involved readability, understandability, consistency, 

appropriateness, sufficiency and structure as seen in Chapter 3 (Table 3.1). 

These criteria were used to form a report related to the verification process. The 

report was designed to verify the main phases, goals, activities, techniques, and 

outcomes. Therefore, it consisted of three sections which were: i) the description of 

the components of the proposed model; ii) the key features of the proposed model; 

and finally iii) the verification form. The questions were adapted from few previous 

studies: Kitchenham et al. (1997), Kunda (2003) and Moody (2003) . To answer the 

questions related to the proposed model, semantic differential seven-point-scale was 

used to reflect the feedback from the experts. The semantic differential scale was 

chosen because it is powerful in comparing between objects (Malhotra, Birks, 

Palmer, & Koenig-Lewis, 2007) and obtaining a confirmation about them (K.-P. 

Chen & Chou, 2013). The questions had been asked for the elements of each phase 

of the proposed model. The verification form is found in Appendix J. 

A total of three rounds were required to complete the verification of the proposed 

model as they were adequate to reach consensus and achieve stability of results 
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(Giannarou & Zervas, 2014). The following sections discuss the results of each 

round and the required modifications.  

5.5.1 Results of Round One  

After receiving acceptance from the experts, the first round of the verification stage 

began by sending the verification report through e-mail. This round aimed to give the 

experts an opportunity to study the co-agile model’s components carefully and be 

aware with the model. The time limit for sending their feedback was about four 

weeks. The feedback was analyzed once received. Table 5.16 shows the important 

information related to this round. 

Table 5.16. 

Round One Information Summarization 

Name Round One 

Aim    To carefully study the co-agile model and get the feedback   

Inputs   Verification Report  & Identified Experts Emails  

Reviewers    Expert 1, Expert 2, …, Expert 8  

Contact Method           By E-mail & Face-to-Face Meeting 

Duration     10 - 30 days 

The following part presents the answers of the verification questions and the related 

suggestions. 

The experts were asked to verify the goals, activities, techniques, guidelines and 

outcomes of the model phases in term of their readability, understandability, 

consistency, appropriateness, sufficiency and well-structure. In order to determine 

the level of agreement, the experts were required to use the seven-point semantic 
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differential scale with 1 refers to not agreed and 7 indicates very high agreement. 

The mean was calculated to find the central tendencies, and then used as standard to 

compare the relative importance of the elements and the experts’ consensus as 

recommended by Heiko (2012). 

With respect to the elements of phase one, the results indicate that the majority of 

experts agreed that the phase and its main elements are readable, understandable, 

appropriate, sufficient and have a well-structure. Table 5.17 illustrates the mean 

values of each element of phase one. 

Table 5.17 

Mean Values of Phase I 

Criterion 
Phase I- Co-Conception 

Goal User 
Activities 

Team 
Activities 

Guidelines/ 
Rules 

Techniques 
&Tools Outcome 

readability 6.14 5.86 5.57 6.29 5.71 6.57 
understandability 6.29 5.86 5.57 6.00 5.43 6.57 
consistency 6.14 5.71 5.71 5.86 5.57 6.29 
appropriateness 6.00 4.57 5.00 5.43 5.29 6.29 
sufficiency 6.14 4.57 4.57 5.29 4.71 6.14 
structure 6.43 4.86 5.14 5.57 5.29 6.29 

The results of phase two also show that the majority of experts agreed that the phase 

and its main elements are readable, understandable, appropriate, sufficient and have 

a well-structure. However, the findings indicate that the current included user 

activities are not greatly sufficient and required to be clarified. Table 5.18 illustrates 

the mean values of each element of phase two. 
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Table 5.18 

Mean Values of Phase II 

Criterion 
Phase II- Co-Design 

Goal User 
Activities 

Team 
Activities 

Guidelines/ 
Rules 

Techniques 
&Tools Outcome 

readability 5.86 5.86 5.86 6.14 5.71 6.14 
understandability 6.29 5.71 5.71 6.00 5.00 6.00 
consistency 6.29 5.86 5.86 5.86 5.57 6.00 
appropriateness 6.14 4.86 5.14 5.57 5.00 5.57 
sufficiency 6.14 4.29 4.86 5.14 4.71 5.57 
structure 6.14 5.00 5.29 5.57 5.29 6.00 

In a similar way, the results indicate that the experts agreed that the third phase and 

its main elements are readable, understandable, appropriate, sufficient and have a 

well-structure. Table 5.19 illustrates the mean values of each element of phase three. 

Table 5.19 

Mean Values of Phase III 

Criterion 
Phase III- Co-Feedback 

Goal User 
Activities 

Team 
Activities 

Guidelines/ 
Rules 

Techniques 
&Tools Outcome 

readability 6.14 5.86 5.86 6.14 5.57 6.00 
understandability 6.43 5.86 6.00 6.00 5.29 6.14 
consistency 6.43 5.71 5.86 6.14 5.57 6.00 
appropriateness 6.29 4.71 5.57 5.86 5.00 6.00 
sufficiency 6.14 4.86 5.43 5.86 4.86 5.71 
structure 6.14 5.00 5.43 6.29 5.43 6.14 

Generally, the majority of the experts asserted that the model and its main elements 

are readable, understandable, appropriate, sufficient and have a well-structure. 

However, there are some elements needed to be improved such as user activities and 

guidelines/rules. It worth noting that the experts suggested the following additional 

improvements of the proposed model: 
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 The characteristics of motivated users: The model should define the characteristics 

of motivated users which in turn facilitate the activity of determining the users. 

 The selection of co-creation techniques and tools: The model should clearly show 

how the developers can select the co-creation techniques and tools. In other word, it 

should describe how to make sure that the developers selected the right technique. 

 The concept of value: The concept of user value should not be too abstract. The user 

value should be explicitly defined. 

 The participatory mindset: The model should focus more on the participatory 

mindset not merely the user-centered mindset. 

Based  on  the  results  of  this  round,  the  required  modifications  for  co-agile 

model were incorporated and used as inputs in the second round.   

5.5.2 Results of Round Two  

The second round aimed to modify the proposed model based on the required 

modifications that were made known from the first round. Table 5.20 summarizes 

the required modifications that were needed to modify the proposed model. 

Table 5.20 

The Required Modifications 

Element Required Modification 

Users Characteristics of users need to be identified 

Techniques Selection 
Provide further explanation about co-creation techniques 
and tools and their use 

User Value The model requires to stress on user value 

Participatory Mindset 
Make sure that the participatory principles were 
obviously involved  
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It is worth noting that the required modifications which represent the answers from 

round one were sent to the experts to obtain some kind of consensus among them 

before the actions. This gave the experts a chance to discuss the new improvements. 

At the end, the experts agreed upon the modifications and gave some suggestions. 

Thus, based on these agreed modifications, the co-agile model was modified as 

shown in Table 5.21. As for the inputs, the modified co-agile was used as inputs in 

the third round. The details information about this round is presented in Table 5.21. 

Table 5.21 

Round Two Information Summarization 

Name Round Two 

Aim    To obtain the acceptance from the experts about the co-agile 

model after the modifications 

Inputs   Required modifications  

Reviewers    Expert 1, Expert 2, …, Expert 7  

Contact Method           By E-mail & Face-to-Face Meeting 

Duration     7 - 14 days 

The Taken Actions 

Users 
 

A set of characteristics were adapted from (Shinde, 2013). The 
characteristics are expectation of: time invested, ability to 
articulate, desire to participate, availability, level of influence, 
experience, technical knowledge and context knowledge. 
 

Techniques Selection 
 

The model is a general roadmap which covers the whole process 
in agile web development. The selection of the techniques and 
tools comes from the experience and the implementation. 
 

User Value 
 

Fundamentally, the model is a model for the value co-creation 
and its mindset, components and practice were formed based on 
this main goal. 
 

Participatory Mindset 
The interaction between users and developers was considered 
the core of the model. So, the participatory mindset was clearly 
asserted. To guarantee that, the model was rechecked again. 



 

193 

Based on the results of round two, the required modifications were conducted to 

improve the co-agile model as shown above in Table 5.21. The main outputs of this 

round were the required modifications and the improved co-agile model.   

5.5.3 Results of Round Three  

The required modifications and the improved co-agile model established in round 

two were sent to the experts as a new round in order to get their approval and 

acceptance. In this third round, the e-mail was used to communicate with the experts 

regarding the required modifications and improvement of the model. As a result 

from this round, the experts agreed on the improved model without any modification. 

Table 5.22 shows the main information related to this round. 

Table 5.22 

Round Three Information Summarization 

Name Round Three 

Aim    To obtain the acceptance from the experts about the co-agile 

model after the modifications 

Inputs   Co-Agile model after modification  

Reviewers    Expert 1, Expert 2, …, Expert 7  

Contact Method           By E-mail & Face-to-Face Meeting 

Duration     7 - 14 days 

 

After the verification stage the model was ready to be validated in the real life. In the 

following the validation stage are discussed in detail. 
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5.6 Summary 

In this chapter, the research problems are addressed by proposing a user value co-

creation model for agile web development. This model was mainly developed based 

on the activity theory and Nakki’s model which provide some helpful guidelines of 

any co-creation process. The model comprises of three main phases: co-conception, 

co-design and co-feedback. Each phase includes a set of activities, goals, actors, 

guidelines, techniques, tools and outcomes. As a part of model development phase, 

the model had been verified by seven experts. The Delphi technique was used to 

conduct the verification stage through three rounds of modifications in order to 

improve the model. In the final round, the model components were modified and 

accepted according to the improvements agreed by the experts.   

The implementation of the proposed model in the real environment is more likely to 

co-create a superior user value in the agile web development approach. The next 

chapter will elaborate on the evaluation of the co-agile model. 
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CHAPTER SIX 

MODEL EVALUATION 

6.1 Introduction 

After its development, the proposed co-agile model, as described in the previous 

chapter, had been evaluated to provide better understanding on its practicality. This 

chapter presents the findings of the model evaluation, including its implementation 

based on real-life case study. The process of evaluating the co-agile model was 

carried out using two approaches: case study and yardstick validation. 

The discussion in this chapter includes describing the activities of the evaluation and 

discussion of the findings. 

6.2 Validation by Case Study 

This section presents the results of the two case studies conducted in Malaysia. 

These case studies describe the implementation of the co-agile model. The aim is to 

validate the model and to show its practicality. The section describes the two case 

studies and discusses their results in detail. 

6.2.1 Profiles of the Projects 

The model was validated throughout two projects. The profiles of the projects are 

described in the following. 
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Profile of Project A 

Project A was a web-based examination timetabling system for one of the public 

universities in Malaysia. The university was established to primarily develop and 

promote management education in the country. Its academic programs  are  geared  

towards  providing  a  broad  spectrum  of  academic knowledge  and  intellectual  

skills  in  many  areas  such  as  management,  accounting, economics, information 

technology and public administration.  

As the university grows with the increase in the students’ number and new teaching 

programs, this has made the examination timetabling activity more complex. 

Recently, the organization needed to develop a system to schedule all the final exams 

automatically. Thus, the academic affairs department of this organization was given 

the responsibility to create this project. After contacting and discussing with the 

academic affairs, the proposed model was used to develop the new system. 

Once an agreement and acceptance has been achieved, the project manager mandated 

team leader to implement the co-agile model in the development of the new system. 

The team was given a model workbook for one week to study and understand the 

descriptions of the co-agile model. After that, a meeting was held with the team to 

present the model for the team members and to clarify any misunderstanding or 

ambiguity of it and its implementation. 

Profile of Project B 

Project B was concerned with the development of a web-based system for a Cleaning 

Services Organization. This organization specializes in providing a variety of 
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cleaning services. It owns a range of modern devices and tools which enable it to 

provide high quality service. However, there was an urgent need to strengthen the 

cooperation between the organization and customers as the organization just started 

in the market. As a result, a web-based system was developed. The system was 

indented to work as platform whereby the customers are given an opportunity to 

learn about the services offered by the organization and make request at any time. 

Organization B opened a tendering process and it was won by a small software 

company. The development team of this company was asked to implement the co-

agile model after the agreement of the company. The team was given a model 

workbook for one week to study and understand the descriptions of the co-agile 

model. After that, a meeting was held with the team manager to present the model 

and to clarify any misunderstanding or ambiguity of it and its implementation. 

At the end of the two case studies, the team managers had been asked to submit the 

feedback forms which provided to them in the workbook (Appendix K). Then, the 

feedback forms were analyzed carefully. The next sections describe the results of 

using the co-agile model in developing the systems in the two case studies. 
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6.2.2 Model Implementation in the Two Case Studies 

This subsection represents the details of the model related phases and activities in 

developing the systems in the two case studies. 

Phase One: Co-Conception  

The goal of this phase over all the two projects was to construct valuable concepts 

about the possible features of the new web-based system among participants. The 

phase consisted of four activities: i) exploration of domain, ii) determination of 

users, iii) determination of users’ values and needs (co-ideation), and iv) co-

evaluation of ideas. These activities are described in detail as follows. 

i) Exploration of Domain 

The goal of this activity was to explore the target domain of the new system at each 

project. In all the three projects, a context inquiry was used to achieve this goal 

where an interview was conducted. The team manager, product owner, customer and 

users were involved in this meeting to obtain information about the context of the 

new system. A task analysis also was performed to analyze and understand how the 

steps of the current tasks are accomplished and the flows of information within it.  

The role of the developer in this activity was to inquire and the user answers. After 

that, the developer analyzes the answers and relates them. Mainly, the used 

techniques helped in identifying the tasks of the current systems and what tasks 

needed to be proposed in the new systems. The outcome of this activity was a clear 

picture of the target domain of each system.  
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Table 6.1 

Exploration of Domain 

 Project A  Project B 
Goal To explore the target domain of the system 

Inputs Academic affairs staff, 
developers, documents, 
reports 

 Cleaning organization, 
developers, documents, reports 
 

Duration 2 weeks  1 week 
 

User Role Research object & 
informant 

 Research object & informant 
 

Developer Role Analyst  Analyst 
 

Used Techniques Contextual inquiry & task 
analysis 

 Contextual inquiry & task 
analysis 
 

Outcome The clear picture of domain of the system 

ii) Determination of Users 

After clarifying the target contexts of each project, the users of each project were 

determined. The goal of this activity was to elect a varied group of motivated users 

who have ability and willingness to participate in the development process of each 

project. In all the projects, a meeting was conducted to determine the users based on 

the characteristics provided by the co-agile model.  

In total, nine (9) users were identified to be involved in the development process of 

project A. It is worth noting that the identified users of project A were organized as a 

team with team leader. Such organization of users helped in motivating the users by 

the team leader, so they would not lose their momentum. Moreover, it facilitated the 

process of decision making in the later stages.  

While in project B, three (3) users were identified. The users were two (2) customers 

and one (1) representative of the cleaning organization. The users were identified 
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with the help of the cleaning organization as they know more about their target 

customers. The outcome of this activity was the group of motivated users. Table 6.2 

illustrates the elements of this activity. 

Table 6.2 

Determination of Users 

 Project A  Project B 
Goal To determine a varied group of motivated users 

Inputs Academic affairs 
staff, developers 

 Cleaning organization, developers 
 

Duration 2 Days  1 Day  
 

User Role Informant  Informant 
 

Developer Role Analyst  Analyst 
 

Used Techniques User Characteristics  User Characteristics 

Outcome 9 motivated users  3 motivated users 

iii) Co-Ideation 

The goal of this activity was to generate ideas, needs and values of users which the 

new system of each project should fulfill. Several techniques were used in this 

activity such as artifacts and prototypes, user stories/telling and focus group. 

Besides, few tools used like group sketching and post-it-notes were used as well. The 

users were given access and information to be able to express and share their ideas 

easily in a transparent climate. The role of the developer in this activity was to 

facilitate the act of expressing and further the developer was engaged as one of the 

active users. The co-ideation was conducted several times according to the number 

of iterations. All the generated ideas, needs and values were keyed-in the product 

backlog which represents the preferences and desirers of users. The outcome of this 

activity was product backlog (a list of user’s ideas, needs and values). 
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Table 6.3 

Co-Ideation 

 Project A  Project B 
Goal To generate ideas, needs and values of users 

Inputs Academic affairs staff & 
developers 

 Cleaning organization, 
customers & developers 
 

Duration 2 Days  1 Day 
 

User Role Co-generator  Co-generator 
 

Developer Role Co-generator & 
facilitator 
 

 Co-generator & facilitator 
 

Used Techniques Artifacts and prototypes, 
user stories/telling & 
focus group 

 Artifacts and prototypes, user 
stories/telling & focus group 
 

Outcome A list of users’ ideas, needs and values 

iv) Co-Evaluation of Ideas 

The outcome of the previous activity was entered as an input in co-evaluation 

activity where all the generated ideas, needs and values in each project were 

evaluated and prioritized by users and team. The aim here was to filter and find the 

breakthrough ideas that bring high user value in each project. Users and team 

members actively participated in this activity via several co-creation techniques and 

tools such as brainstorming sessions, commenting, rating and voting. 

During the evaluation activity each participant indicated his/her criterion of 

evaluation which eased the activity. Finally, the outcome of this activity was the list 

of prioritized ideas, needs and values that should be entered to the sprint of each 

project in order to be developed. 
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Table 6.4  

Co-Evaluation of Ideas 

 Project A Project B 
Goal To evaluate and prioritize the generated ideas, needs and values 

Inputs Academic affairs staff & 
developers 

Cleaning organization, customers & 
developers 
 

Duration 1 Day 1 Day 
 

User Role Co-evaluator Co-evaluator 
 

Developer Role Co-evaluator & analyst Co-evaluator & analyst 
 

Used Techniques Brainstorming sessions, 
commenting, rating and 
voting 

Brainstorming sessions, commenting, 
rating and voting  
 

Outcome A list of prioritized ideas, needs and values 

By the end of the co-evaluation of ideas, the second phase was ended and its main 

goal which was building common concepts for the target systems achieved. This 

phase involved several important activities such as exploration of domain and co-

ideation. Figure 6.1 shows the various activities of this phase and techniques used as 

performed in case ‘B’. 

 

 

 

 

Figure 6.1. The Key Activities of Phase One 

 



 

203 

Phase Two: Co-Design 

The goal of this phase was to co-design the new increments of the system in each 

project. The phase consisted of two activities: i) co-design and ii) co-testing and co-

evaluation. In the following, the activities in both projects are described in detail. 

i) Co-Design 

The goal of this activity was to co-design the system of each project according to its 

prioritized functionalities in the product backlog. The development team was given a 

time to develop a number of selected functionalities using prototyping technique. In 

all the three projects, this activity was taken few days. It is worth noting that there 

was no key role observed for users in this activity in case ‘B’, while the users of case 

‘A’ participated actively in this activity as co-designers. At the end of this phase and 

once the increments of each system were ready, the co-testing and co-evaluation 

activity began. Table 6.5 illustrates the co-design activity. 

Table 6.5 

Co-Design 

 Project A  Project B 
Goal To co-design the web-based system of each project 

Inputs Academic affairs 
staff, developers 

 Cleaning organization, 
customers & developers 
 

Duration 3-4 Days  2-3 Days 
 

User Role Co-designer & 
Informant 
 

 Informant 
 

Developer Role Co-designer   Co-designer  
Used Techniques Prototyping, paper 

prototypes & mockups 
 Prototyping, paper prototypes & 

mockups 
 

Outcome Untested Increment 
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ii) Co-Testing and Co-Evaluation 

Every iteration the designed increment of the system in each project was input to this 

activity for the purpose of testing and evaluation by the team and the participated 

users. Few techniques were used in conducting this activity such as think-aloud and 

heuristic evaluation where the increment was inspected based on a predefined set of 

criteria and the users and team verbalized everything came to their minds during the 

activity. It is worth noting that in each iteration users focused on the essential 

functionalities of the system and left the whole usability evaluation at the end of 

development. The outcome of this activity was a working small increment of the 

system in each project. 

Table 6.6 

Co-Testing and Co-Evaluation 

 Project A  Project B 
Goal To co-test and co-evaluate the designed increment of each project 

Inputs Academic affairs staff, 
developers 

 Cleaning organization, customers 
& developers 
 

Duration 1-2 Days  1-2 Days  
 

User Role Co-evaluator  Co-evaluator  
 

Developer Role Co-evaluator & Tester  Co-evaluator & Tester 
 

Used Techniques Think-aloud & heuristic 
evaluation 

 Think-aloud & heuristic 
evaluation 

Outcome Tested Increment 
 

When the increments were tested carefully with the collaboration of users, then they 

delivered to the real users to be used. Figure 6.2 depicts the key activities of the co-

design phase as conducted in case ‘A’. 
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Figure 6.2. The Key Activities of Phase Two 

Phase Three: Co-Feedback 

The goal of this phase was to collect users’ feedbacks and enhance the process of the 

three projects. The phase consisted of three activities: i) collecting feedbacks, ii) 

feedbacks analysis and iii) process enhancement. These activities are described in 

detail as follows. 

i) Collecting Feedbacks 

Once the designed increment was developed in each project, it has been delivered to 

the users to be used. The goal of this activity was to collect feedbacks from the users 

of the increments in the three projects on their usage. Emphatic design was used in 

users in their own environment while using the new increment. The outcome of this 

activity was a set of users’ feedbacks. 

Table 6.7 

Collecting Feedbacks 

 Project A Project B 
Goal To collect feedbacks on the usage of increment 

Inputs Academic affairs 
staff, developers & 
tested increment 

Cleaning organization, 
customers, developers & 
tested increment 

Duration 1 Day 1 Day 
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User Role Co-evaluator Co-evaluator 

 
Developer Role Co-evaluator & 

analyst 
Co-evaluator & analyst 
 

Used Techniques Emphatic design Emphatic design 
 

Outcome A set of users’ feedbacks 

ii) Feedbacks Analysis 

The outcome of the previous phase which represented in the set of users’ feedbacks 

was the key input of the feedbacks analysis activity. The goal of this activity was to 

analyze the collected users’ feedbacks from the previous activity in the three 

projects. Users’ feedbacks were analyzed using several brainstorming sessions. 

Feedbacks analysis results used as inputs for the next iterations. 

Table 6.8 

Feedbacks Analysis 

 Project A Project B 
Goal To analyze the collected users’ feedbacks 

Inputs Academic affairs staff, 
developers & users’ feedbacks 

Cleaning organization, customers, 
developers & users’ feedbacks 

Duration 1-2 Days 1-2 Days  
User Role Informant Informant 
Developer Role Analyst Analyst 
Used Techniques Brainstorming sessions Brainstorming sessions 
Outcome Results of feedbacks analysis 

iii) Process Enhancement  

The goal of this activity was to enhance the process of co-creation in the two 

projects. Thus, in this activity all the experiences that have been done successfully or 

unsuccessfully were recorded using adaptive learning. Learning from the previous 

experiences contributed highly in enhancing the process of co-creation which in turn 
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led to a better engagement of users in the development. Every iteration the process 

went better than the previous because of using adaptive learning cycle. The outcome 

of this activity in the two projects was a set of guidelines for process enhancement. 

Table 6.9 

Process Enhancement 

 Project A Project B 
Goal To analyze the collected users’ feedbacks 

Inputs Academic affairs staff & developers  Customers & developers 

Duration 1 Day 1 Day  
 

User Role Research object & informant Research object & informant  
 

Developer Role Analyst Analyst 
 

Used Techniques Adaptive learning cycle Adaptive learning cycle 
 

Outcome A set of guidelines for process enhancement 

The co-feedback phase ended when all the feedbacks on the systems collected and 

analyzed. The analyzed feedbacks then prepared to be imputed to the next iteration. 

Figure 6.3 illustrates the key activity of the co-feedback phase in case ‘A’. 

 

 

 

 

Figure 6.3. The Key Activities of Phase Three 
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Summary of the Case Studies 

In sum, the results show that it is possible to incorporate users in agile web 

development using co-creation techniques. Users participated actively in the whole 

development process and had decision-making power regarding the desired solution. 

User involvement took place on an ongoing basis over the whole process and the 

model successfully structured the continuous day-to-day-contacts, communication, 

and collaboration. Both users and developers where satisfied with the co-creation 

model. The model proved to be an effective mean to engage users into the agile 

development approach. Users were interested in the activities and techniques as they 

enabled them to share their ideas and experiences with developers. The model was a 

good avenue for users and developers as it built a shared vision among them. 

Since the process is iterative, the users witnessed how their inputs and feedbacks 

impacted the development process and the desired system. This kept them motivated 

and had willingness to participate always with a high momentum. The users’ goals 

were the basis of decision making process. The users were given some tasks related 

to their experiences which in turn got them involved more in the process.  

It is worth noting that one of the key roles of the development team was working as 

facilitators. Over all the activities of the development process, there is a need to a 

person to facilitate the process, particularly, the roles of the participants, their inputs 

and their relationships in order to keep them motivated and the process continues in a 

smooth way. Facilitator should be the product owner/system analyst as he/she is the 

representative of users and the person who knows users more than others in the team. 

They have to be aware of their role.  
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It was noted that some of the co-agile activities had been implemented 

simultaneously in the two case projects such as exploration of domain and 

determination of users, co-ideation and co-evaluation and co-design and co-testing. 

However, such overlapping between these activities means they are linked to each 

other and highly dependent and does not mean a defect in the co-agile model.   

Given the results of the case studies, it is clearly shown that the case studies are 

similar in some aspects and different in others. With respect to the similarity, it can 

be summed up in one major aspect which is the common use of the co-creation 

techniques and tools over the activities of the development process. However, the 

use of the offline co-creation techniques and tools are more appreciated by the 

development team as they speed up the development process and make the context 

of the project more transparent and understandable. In addition, they encourage the 

direct communication and dialogue among practitioners which is considered one of 

the key corners of co-creation. 

In contrast, the different aspect of the case studies is the level of user participation in 

the development process. The results further show that the level of user participation 

has a radical impact on the entire process of value co-creation. In the sense that 

whenever users are integrating more in the process, the results are more convincing. 

When users are actively involved, this leads to the emergence of a competition 

between them and the development team. The competition creates a kind of neutral 

balance between the two parties and therefore the participatory mindset is more 

likely to be grounded in the development process. The findings of the two case 

studies are summarized in Table 6.10. 
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Table 6.10 

Summary of the Findings from Case Studies 

 Case A Case B 

Focus & Objective 
Co-designing of examination 
timetabling system 

Co-designing of web-based 
system for promoting the 
organization services 

Organization University Cleaning Organization 
Used Techniques & 
Tools 
 
 
Phase 1: Co-
Conception 
 
 
 

Context inquiry, task analysis, 
Artifacts and prototypes, user 
stories/telling, focus group, 
brainstorming sessions, 
commenting, rating & voting 

Context inquiry, task analysis, 
Artifacts and prototypes, user 
stories/telling, focus group, 
brainstorming sessions, 
commenting, rating & voting 

Phase 2: Co-Design 
Prototyping, paper prototypes, 
mockups, Think-aloud & 
heuristic evaluation  

Prototyping, paper prototypes, 
mockups, Think-aloud & 
heuristic evaluation  

Phase 3: Co-
Feedback 

Emphatic design, brainstorming 
sessions & adaptive learning 
cycle 

Emphatic design, 
brainstorming sessions & 
adaptive learning cycle 

User Role 

Informant, co-generator, co-
evaluator, co-designer & co-
tester 

Informant, co-generator & co-
evaluator 

Developer Role 

Analyst, co-generator, co-
evaluator, co-designer, co-tester, 
& facilitator 

Analyst, co-generator, co-
evaluator, co-designer, co-
tester, & facilitator 

Number of Users 9  3  
Duration 6 months 3 months 
Number of 
iteration 

12 6 

Key Findings 

 Users are more likely to be 
motivated if they have a 
leader 

 Offline techniques are more 
appreciated by users and 
developers 

 Short iterations are more 
productive and preferred 

 Low user participation 
makes the developers lead 
the game which in turn 
influence the co-creation 
process 

 Online techniques are more 
applicable when users are 
not available 
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6.2.2.1 Discussion of the Findings  

This section aims to present and discuss the results of evaluating co-agile model in 

terms of its practicality in the three case studies. The evaluation was conducted 

through an interview with the team manager in each projects based on a set of 

evaluation criteria that have been identified from the literature, as explained in 

Chapter Three (sub-section 3.6.2.1). As noted, these criteria are categorized under 

two levels of evaluation which are use and gain. 

Use Level 

The use level measures whether co-agile model attains its anticipated objectives and 

satisfies its users.  The measurement includes the following criteria: 

1) Perceived Usefulness: The teams agreed that the co-agile was found helpful and 

useful for co-creating user value in agile web development. The team of project ‘A’ 

indicated that the variety of the co-creation techniques and tools that provided by the 

model to perform the co-creation activities increases the performance of work and 

the desired system. The team of project ‘B’ asserted that guidelines and roles are 

helpful in managing the overall process. They added that more guidelines are 

required. Furthermore, the co-agile model was found to be very effective in terms of 

the time and effort required to achieve the activities’ goals. 

2) Ability to achieve its objectives: The teams agreed that the co-agile model is able 

to achieve its objectives as it has a well-defined set of goals for each activity. 

Besides, each activity is supported by a set of elements such as roles, guidelines, 

techniques and tools which help in transforming the goals into a considered outcome. 
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3) Ability to produce specified results: The co-agile model is able to produce 

expected results. This was stressed by the three teams whereby the co-agile proved to 

reflect high capabilities in producing accurate results within a short time compared to 

the previous methods. The accurate, reliable, and satisfied results are able to be 

delivered because the co-agile model provides a well-defined sequence of activities 

with definitions of its goals and outcomes, several guidelines to manage the activities 

and a wide variety of co-creation techniques and tools. 

4) Ability to achieve usable and relevant results: The teams indicated that the co-

agile model is able to produce usable and relevant results. The developed 

applications of the two projects were accepted by their management and users. The 

success was achieved because the roles of the teams’ members were clear. In 

addition, the users were actively involved as they were chosen based on as the set of 

characteristics provided by the model. This enabled both of the team and users to 

work collaboratively towards a set of shared goals which made the management 

more confidence with the model. 

5) Ability to behave as expected: The teams agreed that the co-agile model behaved 

as expected. The teams explained that the goals, outcomes, guidelines, techniques, 

and the roles of the team members led to an easier and more applicable co-creation   

process. However, the team in project ‘A’ mentioned that the level of user 

participation in the team should be further clarified as users might slow down the 

process. Furthermore, the team in project ‘B’ argued about the way to select the 

proper co-creation techniques and tools. 
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6) Ability to work alone: The co-agile model was found to be sufficient in managing 

the co-creation process in these three projects. The teams indicated that the co-agile 

model provides a set of activities and its elements that are sufficient for co-creation. 

However, the teams stressed that an additional assistance might be needed from the 

management and all the team members before implementing the model. This 

assistance is represented in creating a co-creation culture among people in the agile 

company in order to have an innovation culture oriented environment and to easily 

implement any new co-creation model. 

Gain Level  

The gain level was used to measure whether co-agile would be beneficial in the real 

life through the following criteria: 

7) Comparison with the current co-creation method: In fact, currently there are no 

well-defined methods or models for co-creation agile development. The practitioners 

rely on adapting some methods or techniques from the area of human-centred design. 

Nevertheless, this trend is scarce and co-creation is still implicit in software 

development. The teams agreed that the co-agile model is more suitable compared to 

the traditional methods that are currently using in their organizations. The teams 

admitted that the process and activities of the co-agile model are clear, consistent, 

and  easy  to  apply in terms of user involvement,  while  the  traditional  methods  

are  used  without  any  well-defined  processes  and  techniques. 

8) Ability to support decision making: In this regard, the teams from the two projects 

stressed that the co-agile model has ability to support the decision making process by 
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providing a well-defined structure for the members’ roles. Furthermore, the model 

has the potential to reduce the individual bias by promoting a set of co-creation 

activities and techniques that bring users and team members to work together as a 

collaborative team. Such activities and techniques provide them a chance to share 

their views, understand others, and release appropriate solutions. 

9) Ability to provide added value: The teams asserted that the co-agile model provide 

several added values. The fruitful value is the encouragement of the participants to 

build a co-creation culture among them. Such a culture leads to promote additional 

values such as dialogue, interaction and sharing which in turn direct the people to 

work towards a shared project vision. 

10) Cost-effectiveness: The co-agile model was found to be cost-effective due to 

various reasons. For example, the model engages the users throughout the whole 

development process, which save the time and effort when users need to be inquired. 

Furthermore, by using several techniques and tools over all the phases of the process, 

the team ‘A’ team found that the model gave them a lot of choices. Having such 

choices is very cost effective because they can select the proper technique or tool 

which in turn speed up the overall process.  

The results of the co-agile validation in the two case studies are summarized below 

in Table 6.11 based on the responses from team managers. 
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Table 6.11 
Co-Agile Validation Using Case studies 
 

Evaluation Level Case A Case B 

Use Yes No Yes No 

1) Was the co-agile model helpful?     

2) Did it achieve its objectives?     

3) Did it produce specified results?     

4) Did it produce usable and relevant results?     

5) Did it behave as expected?     

6) Did it require expert’s assistance?     

 

Gain Yes No Yes No 

7) Is it better than the current method?     

8) Did it support decision making?     

9) Did it provide added value?     

10) Was it cost-effectiveness?     

In a nutshell, based on the above findings, the co-agile model was proved as it is 

effective and applicable in the real life. 

6.2.3 Yardstick Validation 

Since the objective of the validation process is to demonstrate the correctness for its 

intended purpose, the comparison with existing ideal work or baseline model is also 

considered as a reliable and perfect way to validate a model which is called yardstick 

validation (Carson, 2002). Yardstick approach is used usually with  others  validation  

approaches to increase the trustworthiness of the model validation  process  (Sargent, 

2013). In particular, if the model’s components are compared and found that they 
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coincide with baseline models in the same field, it will be considered as evidence to 

the validity and correctly of the model (Carson, 2002; Sargent, 2013). 

 Unlike Nakki’s model which focused partially on certain activities of the 

development process, the proposed co-agile model is claimed to be a holistic model 

as it emphasizes on the importance of fully engagement of the users in all the phases 

of the agile web development approach. In addition, in order to offer a more reliable 

co-creation process, the model includes a new set of co-creation techniques and tools 

which may help to effectively engage users not solely at the early stages of the 

development but in the whole development lifecycle. Moreover, the model provides 

a set of guidelines which represent practical guidelines for building a well co-

creation platform or culture in agile web development. Furthermore, the model was 

built based on the common understanding of users and developers as they are 

regarded as the key critical success stakeholders in the development process. 

However, the other perspectives of the other stakeholders need to be considered in 

future research. Table 6.12 presents the comparison between the Co-Agile model and 

Nakki’s model based on their strengths and weaknesses. 
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Table 6.12  

Yardstick Validation 

 Strengths Weaknesses 

Co-Agile 
Model 

 Extension of Nakki’s model 
 Focuses on a varied set of the co-creation techniques and tools 
 Makes all the participants have a shared vision of the desired product as the 

participants can easily share ideas and experiences 
 Focuses on the whole process of Agile 
 Related to all the types of users 
 Users can be selected according to a predefined set of characteristics 
 Users can be always kept motivated via assigning one of them as a leader 

and giving them some privileges 
 Users’ inputs can be analyzed and understood immediately as the used 

techniques focus more on offline (face-to-face) communications 
 It speeds up the development process because no delay or extra works 
 It promotes quick feedbacks 
 The author was sure that the developers succeeded at incorporating users’ 

insights to the solution design 
 The model focuses on the whole process of co-creation  

 More focuses on offline techniques 
 Other stakeholders need to be involved 
 The users and developers need to be available frequently 
 Appropriate place and time are required for each activity 

Nakki’s 
Model 

 The first co-creation model in agile development 
 Focuses on online tools 
 More applicable when the offline communications and meetings can not be 

conducted easily. 
 Makes all the participants have a shared vision of the desired product as the 

participants can easily share ideas and experiences 
 Can be used for any kind of product or service concept, especially the first 

three phases 
 It saves the time of users and developers for communication  

 Limited to online tools as the focus of the author was on social media tools 
 More related to lead users not all types of users 
 It does not provide ways to select the users and keep them motivated 
 It slows down the development process as users’ inputs need more time to 

be analyzed and well understood. In addition, every artifact or object in the 
development process needs to be visualized with pictures, videos and so on. 
Moreover, some activities can not be performed online and need to meet 
face-to-face, particularly testing 

 Feedbacks always delay because some activities go slowly 
 The author was not sure though whether the developers actually succeeded 

at incorporating users’ insights to the solution design. 
 The model limits the developer choice of techniques.  
 The biggest limitation of the model is that it is limited in co-production/co-

design and does not really address the overall process of value co-creation. 
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6.3 Summary 

This chapter has discussed the evaluation of the co-agile model. The evaluation was 

conducted using two approaches: case study approach and yardstick validation 

approach. In regards with case study approach, two case studies from Malaysia were 

used to apply the proposed model in order to examine its practicality across two 

different projects. It was found that the co-agile model was practical in the real 

world. This was based on two evaluation levels to evaluate its real life practicality, 

which are: use and gain.  In the yardstick validation, the model was compared with 

Nakki’s model (2011) as a common and baseline model in the co-creation process in 

agile development. The comparison was conducted based on investigating the 

strengths and weaknesses of the two models. The result of the evaluation process 

was the proposed co-agile model which was found valid and applicable for co-

creating superior user value in the real world. 
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CHAPTER SEVEN 

CONCLUSION AND FUTURE WORK 

7.1 Introduction 

According to Yin (2009), the purpose of conducting a research is to state what 

objectives should be accomplished and how the results from the research can be 

used. This  chapter  presents  the conclusion  of  the  overall  work  during  this  

research by presenting the main findings of the studies that were used through 

developing the co-creation model. It also discusses the research contributions and 

presents the potential directions of the future work related to the field of co-creation 

in the agile development. The chapter ends by presenting the final conclusion. 

7.2 Research Achievements 

This thesis explored several issues of user value co-creation in the agile web 

development, which were revealed in an intensive literature review and current 

practice, and which in turn resulted in a new user value co-creation model for agile 

web development. The overall research process for developing this model was 

carried out through a theoretical study, empirical study, model development, and 

model evaluation. The research objectives have been defined earlier in Chapter One 

Section 1.4. One main objective plus three sub objectives were identified for 

carrying out this research, which has been successfully fulfilled. The implications of 

the findings of these studies in the context of the research objectives were discussed 

in the following sections. 
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7.2.1 Achievement of Objective 1 

Objective 1: To determine a common understanding of value co-creation in the agile 

web development approach from the user’s and developer’s perspectives.   

In line with the first objective, initially the literature related to the value co-creation, 

human-centred design and agile development were systematically reviewed and 

analyzed. Consequently, the theoretical knowledge was established in the field of co-

creation in agile development and the research gap was identified. Typically, the 

literature on co-creation in agile development was addressed deeply where its main 

problems and challenges were highlighted. Most of these problems are related to the 

lacking of the user involvement. The existing co-creation models and methods such 

as Nakki’s model were studied and criticized in order to identify common limitations 

and problems. The  main  findings  of  this  study  have  identified  a number  of  

issues that still await for systematic inquiry. These issues are listed below.  

 Value co-creation in agile development approach is still implicit and needs to 

be deeply explored from different perspectives. 

 Although user involvement in agile development approach had been 

addressed especially on agile manifesto, a very limited amount of empirical 

evidence or methods had been put forward. 

 The absence of user involvement in agile led to a mismatch between the 

perspectives of users and developers towards value co-creation.  

 There are few models of value co-creation in agile development. Besides, the 

existing models are lacking of underlying premises and theories.  
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Then, an empirical study was conducted for the purpose of understanding the current 

scenario of value co-creation in the agile web development. Prior to the actual 

empirical study described in this thesis, some possible issues in this regard had been 

identified in a preliminary investigation. The preliminary study was undertaken with 

the primary aim of identifying and providing an understanding of user value and 

activities from users’ and developers’ perspectives. This was done in order to get 

some initial insights on the value co-creation as detected in the preliminary study: 

 The clear mismatch between users and developers towards the user value co-

creation. Users relate value to their daily goals and activities in real life, 

while developers relate value to their technical goals and activities. 

 Users are more expressible of value than developers. However, they always 

keep their expressions implicit. 

The empirical study investigated the underlying research issues by conducting two 

surveys for (524) web-users and (113) agile practitioners in Malaysia. This study 

aimed to understand the current practices related to the value co-creation in the agile 

development in the Malaysian software companies. The results of the two surveys 

showed strong evidence for the impact of users’ and developers’ perspectives on co-

creation. The findings showed links among the two perspectives. It indicated that the 

main challenges and problems faced in the real world include the lack of using 

formal co-creation methods in agile development which consider the misalignments 

of perspectives, and lack of handling the user involvement. It showed also the need 

to incorporate users into the working space of the software development process 
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using a set of co-creation techniques and tools. Such incorporating would make the 

value co-creation more explicit which in turn bridge the mismatch between users and 

developers. Currently, instead of using any existing methods or models, most of the 

agile practitioners prefer to rely on ad-hoc manner in involving the users. Generally, 

the ad-hoc manner was conducted based on the experiences of the practitioners, or 

the relationships with customers and users. Therefore, in the second objective of this 

research the co-agile model was constructed based on this common understanding of 

bridging the mismatch between users and developers by focusing on involving the 

users into the working space as co-creators. The achievement of objective two is 

discussed in the following sub-section. 

7.2.2 Achievement of Objective 2 

Objective 2: To construct a value co-creation model for the agile web development 

approach based on the user’s and developer’s perspectives.      

The co-agile model was developed to co-create value in the context of agile web 

development by addressing the perspectives of users and developers and proposing a 

set of co-creation techniques and tools in a well-structured process. In this context, 

co-agile model was constructed based on three elements: i) activity theory, ii) 

findings of the theoretical study, and iii) findings of the empirical study. The activity 

theory provides seven basic components which are activity goal, actors, techniques 

and tools, guidelines or rules, context, division of roles and outcome. These 

components were adapted in the co-agile model development to address the co-

creation process in agile web development (see section 3.5.3). The findings of the 



 

223 

theoretical study were used to identify the required concepts and theories about co-

creation in agile development. On the other hand, the findings from the empirical 

study were used to identify the important co-creation constructs and practices in the 

real environment of agile web development. 

The Co-Agile model comprised of three main phases: co-conception, co-design, and 

co-feedback. The co-conception phase involves four activities which are exploration 

of domain, determination of users, co-ideation and idea co-evaluation. The co-design 

phase begins by co-designing the functionalities of the system followed by the co-

testing activity. The co-feedback phase consists of activities related to the collection 

and analysis of the feedbacks to be used in the next iteration. The key components of 

the co-agile model were established by adapting and combining the key elements and 

concepts of the activity theory. The model construction was  based on the previous 

work by Nakki et al. (2011) which referred to the agile principles and practices in 

presenting co-creation as the concept and practice for  involving the users in agile 

development approach. 

The verification stage was required to verify the correctness of its development and 

was conducted using the experts review approach coupled with the Delphi technique. 

A set of criteria were used for this purpose. After three rounds of reviewing, the 

results from the verification stage signified that co-agile is acceptable with few 

modifications. More details about these modifications and the improved version of 

the co-agile model were described in section 5.5. 
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7.2.3 Achievement of Objective 3 

Objective 3: To evaluate the practicality of the constructed value co-creation model. 

An evaluation phase was conducted to evaluate the proposed co-agile model in the 

real life. The evaluation was carried out using two approaches, which comprised of 

the case study and yardstick. 

Case Study 

The overall goal of the evaluation phase was to confirm the practicality of the co-

agile model in the real life environment. With regard to the case study, two cases 

were conducted to apply the co-agile model. The co-agile model was validated 

according to two levels of evaluation which were use and gain (Kitchenham et al., 

1997). Overall, the findings, described in detail in section 6.2, indicated that the co-

agile model is applicable and effective for co-creating user value in the real life 

environment. The findings also suggested that the use of the co-agile model is very 

helpful in integrating co-creation into the agile web development approach. 

Yardstick Validation 

To increase the reliability of the evaluation, the yardstick validation approach was 

used. It aimed to check the validity of the co-agile model by comparing it to the 

other valid models in the field. In this regard, the co-agile model and the other 

models (Nakki’s model) were investigated based on their strengths and weaknesses. 

As a result, even though the previous model has contributed to the area of co-

creation in agile by providing basic co-creation process and activities, it has 
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deficiency handling some of the co-creation components such as focusing on the 

whole development process. On the other hand, the co-agile model has more 

strengths than Nakki’s model in terms of focusing on the integration of a well-

defined set of co-creation activities, techniques and tools into the development 

process. In addition, the co-agile model can ensure that all the participants have a 

shared vision of the desired product as they can easily exchange ideas and 

experiences. Moreover, the model gives attention to all types of users by selecting 

them according to a predefined list of characteristics. Furthermore, it can speed up 

the development process because there is no more delay as it promotes quick 

feedbacks. Therefore, the co-agile model is found to be valid and useful for co-

creating user value in the agile development comparing with the previous models. 

More importantly, the findings of the evaluation phase proved that the co-agile 

model is practical when it uses in the real life environment. 

7.3 Research Contributions 

The research has highlighted the needs of explicitly considering the concept of user 

value in the agile development and bridging the mismatch between users and 

developers. Additionally, incorporating the user co-creation techniques and tools into 

agile web development the need of was also revealed. Therefore, these issues have 

become the major cause for this research to be conducted. The following is a brief 

discussion of the most important contributions offered by this research. 
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7.3.1 Co-Agile Model 

The main contribution in this research is the user value co-creation model for agile 

web development to address the problems of implicit value, perspectives’ mismatch 

and missing co-creation models and techniques in agile development. It was built 

based on the theoretical and empirical studies in order to address both of the 

researchers and practitioners perspectives. Most of the previous co-creation models 

have been developed only based on the theory without considering the practice 

aspects. This is the reason why most of the models are not applicable in practice. 

To construct the complete model, this research adapted the principles of co-creation 

and agile development. Both perspectives of users and developers were considered. 

Furthermore, the components of the activity theory were adapted in the construction 

of the model. The model includes a set of powerful components such as goal-

directed activities, techniques and tools to perform them, guidelines to control them 

and outcomes of these activities. The components and their relationships were 

presented in a simple and reasonable way which makes its implementation more easy 

and understandable. This differs to the other previous research, which did not include 

those components. The existing models are just focusing on the co-creation process 

in general, and there were no clear underlying theories for them.   

This model was developed as a guidance to support and help the software developers 

and companies to integrate users into the development process and co-create value 

with them in a more systematic and repeatable way. The researchers have the 

opportunity to use this model as a starting point for future research as well.  
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7.3.2 Theoretical Contributions 

Theoretically, the proposed model contributes significantly to the body of knowledge 

through presenting a holistic value co-creation model for the whole development 

process as most of existing models are confined to covering a certain set of 

development activities. In addition, the proposed model explicated the notion of user 

value creation and its elements in the context of agile web development as the notion 

was implicit. Furthermore, unlike the excessive focus of literature on the developer’s 

perspective in addressing the phenomenon of user value creation, this research 

focuses on the perspectives of both users and developers. This knowledge will be 

valuable to researchers who are interested in the phenomenon of value co-creation in 

agile software development approach 

7.3.3 Practical Contributions 

Previous section elaborated the theoretical contributions to the body of knowledge of 

co-creation. This section continues this elaboration by presenting the findings of this 

study, which has several significant practical implications for software companies, 

agile practitioners and users.  

For the software companies, this study provides useful and practical guidelines for 

them to implement while taking decisions and helping them understand the resources 

and conditions required to realize a better engagement of users. Moreover, the 

outcome can be used to plan and improve their upcoming software products and 

relationships with users. For the developers, the proposed model can help them to 

really understand the user value not only from their perceptions but also from those 
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of the users. Having a shared and same understating of value will eventually provide 

web applications that satisfy user’s needs and their company’s wishes. For users, the 

proposed model clarifies the notion of value which in turn facilitates their 

engagement, decisions and usage during and after the development cycle. Besides, 

the model can increase their overall satisfaction. 

7.3.4 Methodological Contributions 

Methodologically, several research methods and techniques had been used in this 

research which highly strengthened the overall contributions of this research. For 

instance, the literature review was carried out according to the guidelines of the 

systematic review (Kitchenham, 1997) in which it allowed to draw a full picture 

about this research. In addition, the Repertory Grid Technique (RGT) that was used 

to infer the perceptions of users and developers regarding co-creation whereby the 

communalities among participants were smoothly obtained. The Activity Theory 

(AT) which focuses on collective work was adapted in which the theory provided a 

systematic way for model development as well as helped in consistently mapping the 

key components of the co-agile model. The Delphi technique was used in the experts 

review activity to reach for a consensus on the proposed model. The Yardstick 

validation was conducted to validate the co-agile model in which it increased the 

reliability of the overall validation. All of these research methods contributed 

significantly to this research.  
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7.4 Limitation of the Study 

Although this study reported insights in numerous ways by using various methods to 

understand how value can be co-created in the agile web development, it is subject to 

several limitations. 

In the developer’s side, since the participants in the current research were software 

practitioners at senior organizational levels, all of them were very busy, and thus the 

time available for some of the research activities was limited. This might have 

limited the findings of the research and also the understanding of the co-creation 

process. Accordingly, further studies are clearly needed to explore the issue 

identified as the research’s gap. 

In addition, although the response rate of this study (113 developers) was sufficient 

for the condition of statistical analysis, the percentage of those who did not respond 

was still observable. In other words, even though the research results could be 

representative, it is reasonable to be cautious in their generalization. Therefore, to 

increase statistical validity, further research should consider higher response rates. 

The data and results reported in this thesis were based on a single country, Malaysia. 

Thus, they are applicable specifically to the Malaysian context. This raises inquiries 

regarding the generalization of the findings for other cultures and contexts. 

Consequently, further research is needed in several other countries, since this would 

help to advance the understanding of the co-creation process, and the conditions of 

implementing it from different international origins in different contexts.  



 

230 

However, this research was well-grounded, relying on previous theories, through the 

development and testing of several issues related to the co-creation from users’ and 

developers’ perspectives. Furthermore, various literatures from agile development, 

value co-creation, participatory design and human-centered design were used for 

employing the research activities were employed to arrive at the final results. Despite 

these limitations, this thesis has significantly contributed to both theory and practice.   

7.5 Future Work 

During this research several areas mature for further research and new ideas could be 

introduced to extend this research. The most pressing ideas for future research are 

listed as the following: 

 As the users who participate in the co-creation process are the main source of 

success or failure, the identification of the users’ characteristics is an 

important question for future research. How to select the right users as the 

representatives of the potential user group requires further clarification. 

 The proposed model provides guidelines to integrate the co-creation 

techniques and tools into agile development practices. However, the selection 

of co-creation techniques and tools are required to be researched. Developers 

need to know how to select the right technique or tool for a certain co-

creation activity and whether their selection was done successfully or not.  

 The proposed co-creation model was developed mainly based on two key 

perspectives of stakeholders: users and developers. Nevertheless, the other 



 

231 

perspectives of stakeholders are also important and need to be considered as 

well. Therefore, more research involving the other stakeholders such as 

management, customers and decision makers could improve the process of 

co-creation. 

 Finally, since this research attempted to cover the overall aspects of the co-

creation in the agile web development, there may be some aspects that have 

been omitted from the research model or over looked. Therefore, in any 

future study, there is a need to incorporate new aspects of the overall co-

creation in the agile development such as the co-creation risks or challenges 

which may face the successful implementation of co-creation. In addition, 

there is a need to refine the co-agile model to cater a certain user value. 

7.6 Final Conclusion 

Malaysia currently is in the early stages of practicing agile software development. 

Agile practitioners suffer from the lack of users’ involvement in agile development 

to achieve the objectives of their organizations. In other words, there is a gap 

between users and agile practitioners. To alleviate this, users and agile practitioners 

must establish a rapport to fill up this gap and consequently achieve more values. 

Therefore, the main purpose of developing co-agile model is to address these 

challenges and problems faced by agile practitioners. This indicates that the co-agile 

model has taken into consideration the drawbacks of the previous models by 

incorporating the users into the development process using a set of co-creation 

techniques and tools. In addition, the gap between users and agile practitioners is 
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likely to be bridged by proposing the model, which combines both perspectives. As a 

result, this model does provide guidelines for future theoretical research direction, as 

well as being practical tool, usable in the real contexts. 

At the end, for agile companies to achieve and sustain users and practitioners  

alignment or engagement that will lead to a sustainable co-creation process and gain 

more values, companies have to address few important steps: 

Firstly, companies must define effective value co-creation practices that involve 

knowledge and skill for both users and agile practitioners where they have to be 

highly skilled and knowledgeable with value co-creation issues. Secondly, refresher 

courses on new users’ engagement knowledge, technology and tools for both users 

and agile practitioners are highly needed as knowledge, technology and tools are 

continuously evolving with rapid development and progress. In addition, more 

attention should be given to project context in order to select proper co-creation 

practices. It is also crucial to create a co-creation culture among people in the agile 

company in order to have an innovation culture oriented environment. 
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Appendix A 

Agile Added-Value Practices 

Phase Practice Author(s) 

Planning 

Release Planning Schuh (2005); Ambler (2006); Barney, Aurum, and Wohlin (2006); Cao and 
Ramesh (2008); Sliger and Broderick (2008); Jun, Qiuzhen, and Lin (2010) 

Identifying stakeholders Boehm (2005a&b); (Kauppinen et al., 2009) 
Daily standup meetings Bowen and Maurer (2002); Cao and Ramesh (2008); Bose (2008); Qasaimeh, 

Mehrfard, and Hamou-Lhadj (2008); Jun, et al. (2010); Jalali and Wohlin 
(2010) 

R
equirem

ent 

Eliciting stakeholders' 
values 

Boehm (2005a&b); Kauppinen, et al. (2009). 

Reconciling values Boehm (2005a&b); Kauppinen, et al. (2009). 
Selection of 
requirement 

Paetsch, et al. (2003); Wohlin and Aurum (2005); Cao and Ramesh (2008); 
Bose (2008); Jun, et al. (2010). 

Quick responding to 
changes 

Highsmith and Cockburn (2001); Barney, et al. (2006); Cao and Ramesh 
(2008); Qasaimeh, et al. (2008); Jun, et al. (2010); Racheva, et al. (2010). 

D
esign 

Pair programming Bose (2008); Jalali and Wohlin (2010). 
Refactoring Cao and Ramesh (2008); Bose (2008); Jalali and Wohlin (2010). 
Continuous integration Bose (2008); Jalali and Wohlin (2010). 
Prototyping Cao and Ramesh (2008); Jun, et al. (2010). 
Test-driven 
development 

Cao and Ramesh (2008); Qasaimeh, et al. (2008); Jalali and Wohlin (2010). 

T
esting 

Unit testing Schun (2005); Cao and Ramesh (2008); Qasaimeh, et al. (2008); Kauppinen, et 
al. (2009); Ambler (2010); Jun, et al. (2010); Jalali and Wohlin (2010). 

User acceptance tests Paetsch, et al. (2003); Cao and Ramesh (2008); Qasaimeh, et al. (2008); 
Kauppinen, et al. (2009); Jun, et al. (2010); Jalali and Wohlin (2010). 

Project M
anagem

ent 

Early user feedback Highsmith and Cockburn (2001); Maurice, et al. (2005); Cao and Ramesh 
(2008); Bose (2008); Qasaimeh, et al. (2008); Kauppinen, et al. (2009); Jun, et 
al. (2010); Jalali and Wohlin (2010). 

Faster delivery Maurice, Ruhe, Saliu, Ngo-The, and Brassard (2005); Barney, et al. (2006, 
2008, 2009); Racheva, et al. (2010). 

Early delivery Bowen and Maurer (2002); Maurice, et al. (2005); Barney, et al. (2006, 2008, 
2009); Qasaimeh, et al. (2008); Racheva, et al. (2010). 

Frequent delivery Bowen and Maurer (2002); Maurice, et al. (2005); Barney, et al. (2006, 2008, 
2009); Qasaimeh, et al. (2008); Racheva, et al. (2010). 

User involvement Paetsch, et al. (2003); Barney, et al. (2006, 2008, 2009); Bose (2008); Cao and 
Ramesh (2008); Sliger and Broderick (2008); Qasaimeh, et al. (2008); 
Kauppinen, et al. (2009); Jun, et al. (2010); Jalali and Wohlin (2010); Racheva, 
et al. (2010). 

Interaction and 
Communication 
(customer-team, team-
team) 

Highsmith and Cockburn (2001); Bowen and Maurer (2002); Maurice, et al. 
(2005); Barney, et al. (2006, 2008, 2009); Aurum and Wohlin (2007); Cao and 
Ramesh (2008); Qasaimeh, et al. (2008); Kauppinen, et al. (2009); Jun, et al. 
(2010); Racheva, et al. (2010). 

Incorporate learning Schun (2005); Racheva, et al. (2010). 
Team motivation Qasaimeh, et al. (2008). 
Retrospective Cao and Ramesh (2008); Qasaimeh, et al. (2008); Jalali and Wohlin (2010). 
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Appendix B 

Criteria of Value 

Criteria Description Author(s) 
Business 
strategy/goals 

The business plan and goals 
of the user 

Hu, Aurum, and Wohlin (2006); Barney et al. (2009); 
Racheva et al. (2009). 

User 
satisfaction 

The extent of user 
satisfaction 

Sommerville (2007); Ruhe & Saliu (2005); Wohlin and 
Aurum (2005a&b); Hu, et al. (2006); Barney, et al. 
(2006, 2008, 2009); Hoff, Fruhling, and Ward (2008). 

Support/ 
Education/ 
Training 

The ability to provide 
technical support, education, 
and training to users  

Regnell et al. (2001); Wohlin and Aurum (2005a&b); 
Hu, et al. (2006); Barney, et al. (2006, 2008, 2009); 
Hoff, et al. (2008). 

User 
experience 

The experience, knowledge, 
lifestyle & privacy of user 

Prahalad and Ramaswamy (2004); Hu, et al. (2006); 
Barney, et al. (2006, 2008, 2009); Hoff, et al. (2008) 

Cost-Benefit The actual cost-benefit for 
creating the feature that 
deliver the value 

Ruhe & Saliu (2005); Wohlin and Aurum (2005a&b); 
Hu, et al. (2006); Barney, et al. (2006, 2008, 2009); 
Hoff, et al. (2008). 

User 
involvement 

Level of involvement and 
interaction 

Prahalad and Ramaswamy (2004); Hu, et al. (2006); 
Barney, et al. (2006, 2008, 2009); Hoff, et al. (2008) 

Delivery date The ability to deliver the 
value within the deadline 

Wohlin and Aurum (2005a&b); Hu, et al. (2006); 
Barney, et al. (2006, 2008, 2009); Hoff, et al. (2008). 

Product goals/  
features 

The goals and properties of 
the system 

Besanko et al. (2000); Hu et al. (2006); Barney et al. 
(2009), Racheva et al. (2009). 

Competitors / 
market 

The status of competitors 
with respect to user value 

Wohlin and Aurum (2005a&b); Hu, et al. (2006); 
Barney, et al. (2006, 2008, 2009); Hoff, et al. (2008). 

Complexity The estimated complexity of 
the value and the associated 
challenges in creating it 

Wohlin and Aurum (2005a&b); Hu, et al. (2006); 
Barney, et al. (2006, 2008, 2009); Hoff, et al. (2008). 

Evolution The impact on the future 
evolution of the system 

Besanko et al. (2000); Wohlin and Aurum (2005a&b); 
Hu, et al. (2006); Barney, et al. (2006, 2008, 2009); 
Hoff, et al. (2008). 

Resources The availability of resources 
with the right competencies 

Boehm (1975); Ruhe & Saliu (2005); Wohlin and 
Aurum (2005a&b); Hu, et al. (2006); Barney, et al. 
(2006, 2008, 2009); Hoff, et al. (2008). 

Requirement 
volatility 

User value is influenced by 
whether the requirement is 
likely to change or not. 

Young (2004); Wohlin and Aurum (2005a&b); Hu, et 
al. (2006); Barney, et al. (2006, 2008, 2009); Hoff, et 
al. (2008). 

Development 
practices 

The influence of the 
development practices 

Wohlin and Aurum (2005a&b, 2007); Racheva et al. 
(2009, 2010) 



 

251 

Appendix C 

User Survey 
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Appendix D 

Agile Practitioner’s Survey 
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Appendix E 

Surveys’ Instruments 

User’s Survey 
Section Objectives Contents Items Sources 

I: Dimensions of Value To investigate the dimensions of value 
from the perception of user 

Functional 10 LR (Table 2.4) 
Social 9 
Emotional 3 
Economical 6 

II: Criteria and Sources of 
Value 

To investigate the criteria that influence 
the user’s perception of value 

Criteria of value 17 Appendix B 

To investigate the sources of value from 
the perception of user 

Sources of Value 9 Smith and Colgate (2007); 
Zainuddin, Previte, and Russell-
Bennett (2009) 

III: Enablers and 
Inhibitors  of Value 
Creation 

To investigate the enablers of value 
creation from the perception of user 

Enablers of value creation 13 Prahalad and Ramaswamy 
(2004c); Dvorak (2013) 

To investigate the inhibitors of value 
creation from the perception of user 

Inhibitors of value creation 9 Prahalad and Ramaswamy 
(2004); Preliminary Study 

IV: Respondent Profile  To study the respondent profile Gender 1 Dvorak (2013); Vernette and 
Hamdi-Kidar (2013) Age 1 

Designation 1 
Experience years 1 
Experience level 1 
Web access 1 
Favorite website 1 
Motives of using web 1 
Participation in design 1 
Participation Reasons 1 
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Developer’s Survey 
Section Objectives Contents Items Sources 

I: Dimensions of Value To investigate the dimensions of value from 
the perception of developer 

Functional 10 LR (Table 2.4) 
Social 9 
Emotional 3 
Economical 6 

II: Criteria and Sources 
of Value 

To investigate the criteria that influence the 
developer’s perception of value 

Criteria of value 24 Appendix B 

To investigate the sources of value from the 
perception of developer 

Sources of Value 9 Smith and Colgate (2007); 
Zainuddin et al. (2009) 

III: Agile Practices To investigate the developers’ practices 
during agile web development, concerning 
on user value co-creation aspects 

Planning 3 Appendix A 
Requirements 4 
Design & coding 5 
Testing 3 
Management 11 

IV: Co-Creation 
Practices 

To investigate developers’ awareness of 
user value co-creation in agile and its 
implementation 

Co-creation practices 19 LR (Table 2.6) 

V: Enablers and 
Inhibitors  of Value 
Creation 

To investigate the enablers of value creation 
from the perception of developer 

Enablers of value creation 13 Prahalad and Ramaswamy 
(2004c); Dvorak (2013) 

To investigate the inhibitors of value 
creation from the perception of developer 

Inhibitors of value creation 9 Prahalad and Ramaswamy 
(2004); Preliminary Study 

VI: Demographic 
Information 

To study respondent profile Position & experiences 4 Asnawi et al. (2011) 
To study organization profile Business, size & method 3 
To study project profile Team, status & duration 3 
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Appendix F 

Pilot Questionnaire Sheet 
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Appendix G 

T-Test Results 

 

Levene's Test for Equality of 
Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval of 
the Difference 

Lower Upper 

c1 Equal variances assumed .565 .453 -7.265 635 .000 -.653 .090 -.829 -.476 

Equal variances not assumed   -7.842 178.743 .000 -.653 .083 -.817 -.488 

c2 Equal variances assumed .860 .354 -8.717 635 .000 -.702 .081 -.861 -.544 

Equal variances not assumed   -10.187 199.253 .000 -.702 .069 -.838 -.566 

c3 Equal variances assumed 24.257 .000 6.871 635 .000 .623 .091 .445 .801 

Equal variances not assumed   5.751 140.866 .000 .623 .108 .409 .837 

c4 Equal variances assumed 15.984 .000 4.638 635 .000 .414 .089 .239 .589 

Equal variances not assumed   3.983 143.452 .000 .414 .104 .208 .619 

c5 Equal variances assumed 1.698 .193 1.386 635 .166 .126 .091 -.052 .304 

Equal variances not assumed   1.316 155.774 .190 .126 .096 -.063 .314 

c6 Equal variances assumed 1.984 .159 2.725 635 .007 .282 .104 .079 .485 

Equal variances not assumed   2.549 153.742 .012 .282 .111 .063 .501 

c7 Equal variances assumed 1.219 .270 -4.880 635 .000 -.467 .096 -.655 -.279 

Equal variances not assumed   -4.710 158.202 .000 -.467 .099 -.663 -.271 

c8 Equal variances assumed 21.980 .000 7.805 635 .000 .747 .096 .559 .935 

Equal variances not assumed   6.432 139.388 .000 .747 .116 .517 .976 

c9 Equal variances assumed .420 .517 -7.016 635 .000 -.688 .098 -.881 -.496 

Equal variances not assumed   -6.920 161.596 .000 -.688 .099 -.885 -.492 

c10 Equal variances assumed .083 .774 -6.251 635 .000 -.563 .090 -.740 -.386 

Equal variances not assumed   -6.139 160.882 .000 -.563 .092 -.745 -.382 

c11 Equal variances assumed .103 .749 -6.441 635 .000 -.584 .091 -.762 -.406 

Equal variances not assumed   -6.690 170.758 .000 -.584 .087 -.756 -.411 

c12 Equal variances assumed 3.659 .056 .402 635 .688 .037 .092 -.144 .218 
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Equal variances not assumed   .378 154.427 .706 .037 .098 -.156 .230 

c13 Equal variances assumed .542 .462 -.115 635 .908 -.011 .096 -.199 .177 

Equal variances not assumed   -.110 156.317 .913 -.011 .100 -.209 .187 

c14 Equal variances assumed .337 .562 -.465 635 .642 -.050 .106 -.259 .160 

Equal variances not assumed   -.451 158.966 .652 -.050 .110 -.266 .167 

c15 Equal variances assumed 6.352 .012 1.555 635 .120 .145 .093 -.038 .329 

Equal variances not assumed   1.409 149.580 .161 .145 .103 -.058 .349 

c16 Equal variances assumed 3.815 .051 -3.001 635 .003 -.280 .093 -.463 -.097 

Equal variances not assumed   -2.678 147.735 .008 -.280 .104 -.486 -.073 

c17 Equal variances assumed .591 .442 -1.103 635 .270 -.100 .091 -.278 .078 

Equal variances not assumed   -1.087 161.373 .279 -.100 .092 -.282 .082 

 

 
Levene's Test for Equality of 

Variances t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) Mean Difference 
Std. Error 
Difference 

s1 Equal variances assumed 5.468 .020 -10.794 635 .000 -.853 .079 

Equal variances not assumed   -12.544 197.600 .000 -.853 .068 

s2 Equal variances assumed 22.038 .000 2.631 635 .009 .240 .091 

Equal variances not assumed   2.167 139.348 .032 .240 .111 

s3 Equal variances assumed 6.350 .012 1.025 635 .306 .080 .078 

Equal variances not assumed   .932 149.910 .353 .080 .086 

s4 Equal variances assumed 1.111 .292 -6.238 635 .000 -.499 .080 

Equal variances not assumed   -6.655 176.190 .000 -.499 .075 

s5 Equal variances assumed 1.114 .292 -3.122 635 .002 -.248 .080 

Equal variances not assumed   -2.980 156.562 .003 -.248 .083 

s6 Equal variances assumed 5.137 .024 -4.335 635 .000 -.367 .085 

Equal variances not assumed   -4.336 163.941 .000 -.367 .085 

s7 Equal variances assumed .436 .510 -.357 635 .721 -.032 .089 

Equal variances not assumed   -.332 152.998 .740 -.032 .096 

s8 Equal variances assumed 18.091 .000 5.716 635 .000 .506 .088 
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Equal variances not assumed   4.760 140.379 .000 .506 .106 

s9 Equal variances assumed 8.282 .004 3.000 635 .003 .278 .093 

Equal variances not assumed   2.626 145.541 .010 .278 .106 

 

 

Levene's Test for Equality of 
Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval of 
the Difference 

Lower Upper 

v1 Equal variances assumed .188 .665 -3.734 635 .000 -.305 .082 -.466 -.145 

Equal variances not assumed   -4.051 179.914 .000 -.305 .075 -.454 -.157 

v2 Equal variances assumed 1.224 .269 -1.806 635 .071 -.136 .075 -.284 .012 

Equal variances not assumed   -1.925 176.050 .056 -.136 .071 -.276 .003 

v3 Equal variances assumed .910 .340 -3.051 635 .002 -.249 .082 -.409 -.089 

Equal variances not assumed   -3.397 186.038 .001 -.249 .073 -.393 -.104 

v4 Equal variances assumed .020 .889 -1.325 635 .186 -.105 .079 -.261 .051 

Equal variances not assumed   -1.376 170.747 .171 -.105 .076 -.256 .046 

v5 Equal variances assumed .777 .379 -2.805 635 .005 -.225 .080 -.382 -.067 

Equal variances not assumed   -3.061 181.235 .003 -.225 .073 -.369 -.080 

v6 Equal variances assumed 1.912 .167 10.716 635 .000 1.074 .100 .877 1.271 

Equal variances not assumed   9.836 151.189 .000 1.074 .109 .858 1.290 

v7 Equal variances assumed .885 .347 -1.613 635 .107 -.129 .080 -.285 .028 

Equal variances not assumed   -1.633 165.959 .104 -.129 .079 -.284 .027 

v8 Equal variances assumed 28.318 .000 11.585 635 .000 1.034 .089 .859 1.209 

Equal variances not assumed   8.965 134.043 .000 1.034 .115 .806 1.262 

v9 Equal variances assumed .667 .414 .620 635 .536 .050 .081 -.109 .209 

Equal variances not assumed   .574 152.258 .567 .050 .087 -.122 .223 

v10 Equal variances assumed 11.627 .001 3.597 635 .000 .308 .086 .140 .476 

Equal variances not assumed   3.346 152.949 .001 .308 .092 .126 .490 

v11 Equal variances assumed 1.683 .195 -5.447 635 .000 -.428 .079 -.583 -.274 

Equal variances not assumed   -5.740 173.644 .000 -.428 .075 -.576 -.281 
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v12 Equal variances assumed 8.252 .004 -2.082 635 .038 -.178 .085 -.345 -.010 

Equal variances not assumed   -1.927 152.269 .056 -.178 .092 -.360 .005 

v13 Equal variances assumed 7.429 .007 5.608 635 .000 .536 .096 .348 .723 

Equal variances not assumed   5.034 148.439 .000 .536 .106 .325 .746 

v14 Equal variances assumed 5.362 .021 1.639 635 .102 .143 .087 -.028 .314 

Equal variances not assumed   1.513 151.954 .132 .143 .094 -.044 .329 

v15 Equal variances assumed 6.399 .012 6.042 635 .000 .545 .090 .368 .722 

Equal variances not assumed   5.797 157.303 .000 .545 .094 .359 .731 

v16 Equal variances assumed 1.156 .283 5.159 635 .000 .493 .096 .306 .681 

Equal variances not assumed   4.879 155.215 .000 .493 .101 .294 .693 

v17 Equal variances assumed .818 .366 -.401 635 .688 -.034 .084 -.198 .131 

Equal variances not assumed   -.386 157.596 .700 -.034 .087 -.206 .139 

v18 Equal variances assumed 6.154 .013 -3.421 635 .001 -.303 .089 -.478 -.129 

Equal variances not assumed   -3.137 151.058 .002 -.303 .097 -.495 -.112 

v19 Equal variances assumed 6.957 .009 .411 635 .681 .037 .089 -.138 .212 

Equal variances not assumed   .383 153.115 .702 .037 .096 -.152 .226 

v20 Equal variances assumed .177 .674 6.359 635 .000 .617 .097 .426 .807 

Equal variances not assumed   5.978 154.401 .000 .617 .103 .413 .820 

v21 Equal variances assumed 5.078 .025 8.328 635 .000 .693 .083 .530 .857 

Equal variances not assumed   7.973 156.992 .000 .693 .087 .521 .865 

v22 Equal variances assumed .518 .472 -1.094 635 .275 -.108 .099 -.303 .086 

Equal variances not assumed   -1.079 161.718 .282 -.108 .100 -.307 .090 

v23 Equal variances assumed 6.515 .011 -2.790 635 .005 -.252 .090 -.429 -.075 

Equal variances not assumed   -3.173 191.535 .002 -.252 .079 -.408 -.095 

v24 Equal variances assumed 9.332 .002 -5.985 635 .000 -.550 .092 -.730 -.369 

Equal variances not assumed   -7.231 209.906 .000 -.550 .076 -.699 -.400 

v25 Equal variances assumed 2.878 .090 -3.513 635 .000 -.312 .089 -.486 -.137 

Equal variances not assumed   -4.180 204.807 .000 -.312 .075 -.459 -.165 

v26 Equal variances assumed .486 .486 -.880 635 .379 -.078 .088 -.251 .096 

Equal variances not assumed   -.851 158.557 .396 -.078 .091 -.258 .103 

v27 Equal variances assumed 7.257 .007 3.405 635 .001 .301 .088 .127 .474 
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Equal variances not assumed   3.082 149.445 .002 .301 .098 .108 .493 

v28 Equal variances assumed 1.526 .217 1.462 635 .144 .135 .092 -.046 .316 

Equal variances not assumed   1.438 161.141 .152 .135 .094 -.050 .320 

 

 

Levene's Test for Equality of 
Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval of 
the Difference 

Lower Upper 

e1 Equal variances assumed .605 .437 -9.271 635 .000 -.751 .081 -.910 -.592 

Equal variances not assumed   -9.884 176.058 .000 -.751 .076 -.901 -.601 

e2 Equal variances assumed .438 .508 -3.944 635 .000 -.328 .083 -.491 -.165 

Equal variances not assumed   -4.325 182.342 .000 -.328 .076 -.477 -.178 

e3 Equal variances assumed 6.652 .010 -.872 635 .383 -.064 .074 -.209 .080 

Equal variances not assumed   -.836 157.203 .404 -.064 .077 -.216 .087 

e4 Equal variances assumed .336 .562 -8.035 635 .000 -.612 .076 -.762 -.463 

Equal variances not assumed   -9.232 194.347 .000 -.612 .066 -.743 -.481 

e5 Equal variances assumed 1.547 .214 -3.446 635 .001 -.298 .087 -.468 -.128 

Equal variances not assumed   -3.581 170.875 .000 -.298 .083 -.462 -.134 

e6 Equal variances assumed 6.083 .014 -3.351 635 .001 -.277 .083 -.440 -.115 

Equal variances not assumed   -3.217 157.413 .002 -.277 .086 -.448 -.107 

e7 Equal variances assumed .011 .916 -1.138 635 .255 -.091 .080 -.247 .066 

Equal variances not assumed   -1.152 166.001 .251 -.091 .079 -.246 .065 

e8 Equal variances assumed 1.983 .160 -5.048 635 .000 -.399 .079 -.554 -.244 

Equal variances not assumed   -5.440 178.393 .000 -.399 .073 -.543 -.254 

e9 Equal variances assumed 2.915 .088 .722 635 .471 .062 .086 -.107 .230 

Equal variances not assumed   .730 165.746 .467 .062 .085 -.106 .230 

e10 Equal variances assumed 1.409 .236 .382 635 .703 .033 .086 -.137 .203 

Equal variances not assumed   .382 164.117 .703 .033 .086 -.137 .203 

e11 Equal variances assumed 9.400 .002 -.230 635 .818 -.019 .081 -.177 .140 

Equal variances not assumed   -.266 196.223 .790 -.019 .070 -.156 .119 
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e12 Equal variances assumed 5.357 .021 -.874 635 .383 -.074 .085 -.241 .092 

Equal variances not assumed   -1.018 198.468 .310 -.074 .073 -.218 .069 

e13 Equal variances assumed .012 .914 -.263 635 .793 -.022 .085 -.189 .145 

Equal variances not assumed   -.265 165.623 .791 -.022 .084 -.189 .144 

 

 
Levene's Test for Equality of 

Variances t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) Mean Difference 
Std. Error 
Difference 

i1 Equal variances assumed 16.415 .000 -8.298 635 .000 -.877 .106 

Equal variances not assumed   -9.830 203.457 .000 -.877 .089 

i2 Equal variances assumed 2.275 .132 -5.987 635 .000 -.561 .094 

Equal variances not assumed   -6.472 179.080 .000 -.561 .087 

i3 Equal variances assumed 2.560 .110 6.648 635 .000 .668 .100 

Equal variances not assumed   5.769 144.573 .000 .668 .116 

i4 Equal variances assumed 1.459 .228 -3.969 635 .000 -.375 .095 

Equal variances not assumed   -4.003 165.336 .000 -.375 .094 

i5 Equal variances assumed .004 .949 -5.440 635 .000 -.535 .098 

Equal variances not assumed   -5.485 165.300 .000 -.535 .098 

i6 Equal variances assumed 4.695 .031 -3.802 635 .000 -.368 .097 

Equal variances not assumed   -4.048 175.771 .000 -.368 .091 

i7 Equal variances assumed 3.279 .071 -.202 635 .840 -.021 .104 

Equal variances not assumed   -.222 182.055 .825 -.021 .095 

i8 Equal variances assumed 10.065 .002 -4.573 635 .000 -.436 .095 

Equal variances not assumed   -4.841 174.580 .000 -.436 .090 

i9 Equal variances assumed 2.623 .106 -3.731 635 .000 -.387 .104 

Equal variances not assumed   -4.137 185.040 .000 -.387 .094 



274 

Appendix H 

Co-Agile Activities Construction 
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Appendix I 

Co-Creation Techniques and Tools 

Technique Description  Reference(s) 
Contextual Inquiry An interview technique used to obtain information 

about the context of study 
 Holtzblatt (2001); Steen et al. (2007); Witell et al. (2011) 

Task Analysis A technique used to analyze how a task is 
accomplished 

 Tudor, Muller, Dayton, and Root (1993); Schraagen, Chipman, and 
Shalin (2000) 

Heuristic Evaluation A method of inspection of the product usability 
based on a predefined set of criteria 

 Muller, Matheson, Page, and Gallup (1998); Saco and Goncalves 
(2008); Yoo, Huldtgren, Woelfer, Hendry, and Friedman (2013) 

Cognitive Walkthrough A technique used to observe a product by going 
through the stages of the user journey 

 John and Packer (1995); Muller et al. (1998); Saco and Goncalves 
(2008); Yoo et al. (2013); Guzmán, Fernández del Carpio, Colomo-
Palacios, and Velasco de Diego (2013) 

Adaptive Learning Cycle A method of process enhancement via learning from 
past experiences 

 Pater (2009); (Park, 2012) 

Affinity diagram A hierarchical representation of the key issues that 
reveal the users’ needs 

 Holtzblatt (2001); Muller (2003); Spinuzzi (2005); Martin, Hanington, 
and Hanington (2012) 

Lego Serious Play An exercise in imagining a user experience using 
toys 

 Gauntlett and Holzwarth (2006); Cantoni, Marchiori, Faré, Botturi, 
and Bolchini (2009); Bricks (2013) 

Context maps Making a map for the target context  Stappers and Sanders (2003); Visser, Stappers, Van der Lugt, and 
Sanders (2005) 

Group Sketching A group of participants develop ideas, services of 
products by sketching together 

 Hribernik, Ghrairi, Hans, and Thoben (2011); Yang (2014) 

Motivation Matrix A matrix that lists the participants’ mutual interests 
and expectations 

 Manzini, Evans, and Collina (2004); Maase and Dorst (2006); (Jégou, 
2010) 

Sentence Completion A  technique whereby the participants are asked to 
complete incomplete  sentences 

 Kujala and Väänänen-Vainio-Mattila (2009); Kujala, Walsh, Nurkka, 
and Crisan (2014) 

Mockups or Paper 
prototypes 

A cardboard or paper designs that serve in the game 
of envisioning the product 

 Spinuzzi (2005); Nakki et al. (2011); Metatla, Bryan-Kinns, 
Stockman, and Martin (2015) 

Card sorting A method used to help in evaluating the information 
architecture of the product 

 Slegers and Donoso (2012); Grenville (2014) 
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Appendix J 

Invitation Letter & Verification Form 
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Appendix K 

Validation Form 
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