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Abstract 
 
 

Competition in the software development industry continues to be fierce.  Agile methods 

commonly used in software development can boost productivity and increase profits.  Rather 

than seeking to become completely “Agile”, which may not even be possible, companies often 

are only concerned with finding what works best for them and performing better than their 

competition.  For organizations to continue to be competitive they must assess their usage of 

Agile practices to determine if what they are doing fits with their business needs and in what 

ways can they optimize their performance.     

This master’s thesis is written to identify methods for analyzing the effectiveness of 

Agile performance, and to test and see if this analysis method can produced results that focus 

improvement efforts.   

A case study was conducted at a software development company headquartered in 

Stockholm, Sweden.  The study assesses how effective the Agile practices are for their internal 

projects.  Four main departments within the company have been identified and have taken the 

Comparative Agility survey.  The survey quantifies results in 7 dimensions (Teamwork, 

Requirements, Planning, Technical Practice, Quality, Culture and Knowledge Creating).  This 

does two things:  

1) It allows results to be compared to other software development organizations 

who have also taken part in the Comparative Agility survey  

2) It identifies specific areas as potential areas for improvement.   

 

Finally, the results of this case study will be used in a larger process improvement 

paradigm using applicable Agile trends, and identify any solutions that will enhance the 

company’s internal project performance. The thesis finishes by discussing the application of the 

case study and recommendations for future research. 

 

 

Keywords: Continuous Improvement, Agile Improvement, Process Improvement, 

Comparative Agility survey, Agile Software Development, Improving Performance, 

Software Development Management  
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Chapter 1 
Introduction 

 

This chapter introduces the reader to the research paper itself.  It begins with a brief introduction followed 

by the background behind this research.  Subsequently the research problem is identified and summarized.  

The limitations of this thesis project are then reviewed, and finally other relevant research is recognized.  

A glossary is included in the appendix if terms are unfamiliar to the reader. 

 

1.1   Introduction 
 

Software development isn’t just about building lines of code.  It involves planning, 

negotiation, cost estimation, communication, as well as programming.  Software development 

management seeks to create the right coordination and collaboration amongst the people 

involved in this process.  Once the initial decision to move forward is made, a plan must be 

formulated to ensure all of the work is accomplished on time, within budget, and at the quality 

level desired.  Each part is important to the overall project, and coordinating all tasks is equally 

needed.  To get the final product right organization need to be flexible in their plans, and be able 

to respond swiftly to “opportunities and threats” as well as adapt in response to feedback. (IT 

NOW 2013)   

 

Agile methodologies (discussed further in sections 3.3.1 and 9.2) encompass more 

flexibility and make it easy for these projects to respond to new developments than traditional 

project management methods.  Beck (1999) declares that the best suited Agile practices can 

improve workload estimations, increase customer feedback, and reduce time and effort when 

plans change.  Traditional software development management focused on planning all parts of 

the project in the beginning.  The difficulty with this approach is that requirements can change 

during the project.  This can lead to having large parts of the project plan becoming useless.  

Agile focuses on progressively refined plans (Cohn 2010) as well as incremental delivery of 

functional software.  This makes it less complicated to receive customer feedback as well as 

respond to changes in the market.   
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There is no one “right” way to use Agile. Patton (2009) agrees stating that there is no 

specific process for using Agile methodologies.  Agile methods include many practices such as 

XP, Scrum, Kanban. (These will be discussed further in chapter 3.)   Presently, it is 

recommended to use a customized set of these practices when deciding which parts of Agile to 

use (Beck 2006).  While different concepts and practices can be added or subtracted depending 

on the needs of the project, the difficulty arises in analyzing how well the mix is performing and 

determining what practices work best.

 

1.2   Background 
 

Agile concepts have been around for nearly 40 years (ITNow 2013) and are the most 

popular management tool among software development managers (Fernandes 2010).  But even 

though these methods have been put to use in multiple and diverse settings, surprisingly few 

studies exist which evaluate the use and application of the methods.   Abrahamsson et. al. (2009) 

points out  “ studies of issues associated with post-adoption use of Agile methods are much less 

in number, even though there is an increasing need to have a better understanding of Agile 

methods”. 

 

Although Agile methodologies have solved many problems their usage is still the source 

of many difficulties.  This sentiment, of a well working tool in need of evaluation and 

improvement was also echoed during the case study by company leaders.  The pre-study began 

by discussing ideas and refining the thesis scope with company leaders.  During the course of 

these discussions it was ascertained that leaders felt their Agile management procedures could be 

improved upon in some way.  It was proposed that the research should be directed towards 

analyzing how the company utilizes Agile methodologies and identifies ways in which they can 

improve.  As the needs of company leaders here overlap with a gap in the current literature on 

project management this thesis has been designed to fill these two needs at once.  So how can 

Agile methods be evaluated?   
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1.3   Problem Description 
 

With there being so many different ways in which an organization can use Agile 

concepts, how do we determine if the optimum mix of Agile concepts are being applied?  

Additionally how do we compare this mix with others in the same industry?   The focus of this 

research paper is reflected in the following research question. 

 

 Research Question 1: How can we assess the performance of agile practices? 

 Research Question 2: How do we improve the performance of agile practices? 

 

This research question will be answered using a new but commonly used assessment tool.  

The author has reviewed and identified two popular methods currently available due to their 

significant in the research community.  Due to the empirical nature of this question one of these 

methods is employed in a case study.  One survey is chosen based on the following principals: 

 Convenience to respondents  

 Availability of data to compare results with 

 

Pikkarainen (2005) maintains that an “Agile assessment does not need to be a complex 

evaluation” such as a full CMMI (Capability Maturity Model Integration) analysis.  On the other 

hand, a simple method does not mean no documentation or process.  Instead it should be 

lightweight, and based on agile principles (Pikkarainen 2005).  For this research paper the 

Comparative Agility Survey is used assess the agility of a software development company.  The 

research paper then recommends both improvement options as well as an improvement paradigm 

for the case study company to improve the performance of their practices.  These 

recommendations are based off of observations during the case study and in the form of 

treatment generalizations (Garson 2002).  These generalizations are based off of literary 

references from experts both in the project management and software development industries.  
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1.4   Limitations 

 

Firstly, this research thesis is constrained to a 10 week period which is set by KTH for the 

degree of MSc. in Project Management and Operational Development.  This research took place 

at a medium (50-100) sized software development company and was limited by the number of 

participants (15 in total).  The company was very helpful during the process, however, due 

pressure on their own schedule not every survey sent out was completed (17 in total).    

Additionally research could have been more detailed if there were more than one student 

assembling the research.  

Literary research was limited to available material at the KTH library as well as 

Stockholm City Library.  Web-searches were used as well as some reference data came from 

web based sources.  This is done to try and find the most up to date information as well as latest 

trends in Agile project management methods. Additionally KTH course literature, class projects, 

and lecture material was used to introduce the reader to theoretical models, formulate hypothesis, 

and suggest improvement models.  

Currently the Comparative Agility database has 10,551 surveys that results can be 

compared.  This number continues to grow which reduces the chance of Type I errors (Peat 

2009). 

 

1.5 Relevant Research 
 

This research draws on several theoretical texts as well as several empirical studies (see 

chapter 8).  One of the most notable is “Driving Process Improvement via Comparative Agility 

Assessment” written by Laurie Williams, Kenny Rubin and Mike Cohn (Williams 2010).  It is 

included because it is the basis for the Comparative Agility case study.  This paper is designed to 

“guide process improvement related to the use of Agile software development”.  In this paper the 

authors assess 4 teams Agile adoption.  They compare the results of the 4 teams to 1235 CA 

survey respondents.   “Motivations and Measurements in an Agile Case Study” (Layman 2006) 

identifies methods in which Agile case study can be improved and factors that can potentially 

impact the outcome of case studies.  Additionally “Software Metrics: A rigorous and Practical 

Approach” (Fenton 1998) and “Case Studies for Method and Tool Evaluation” (Kitchenham 

1996) are some of the basis for the XP-EF research.   
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Chapter 2  
Methodology 

This chapter describes and discusses the research method utilized during this study and how the results 

were obtained.  Next we review the research model designed for this thesis.  The case study and case 

study objectives are listed and discussed later in this chapter. 

 

2.1 Research Method 

 

In the field of scientific research, there are many ways of collecting and analyzing data.  

The randomized controlled trial (RCT) method is beneficial when comparing the effects of a new 

treatment with an existing one (Peat 2002).  Cohort studies are good for collecting observational 

data over a long period of time (Peat 2002).  For this degree project the case study approach was 

chosen as the preferred method.   

A case study research method is preferred when attempting to understand the dynamics 

present within a single setting (Eisenhardt 1989).  Additionally, according to Eisenhardt (1989), 

the case study method is reasonable to use for investigating research areas where “existing theory 

seems inadequate”.  Yin (1994) echoes this sentiment and says that a case study is an empirical 

inquiry, where research focuses on current phenomenon.  Furthermore, case study is preferred if 

there exist the possibility of using additional sources of evidence (Yin 2003).  For this study the 

additional sources of evidence are informal discussions with developers.  As mentioned before, 

there are surprisingly few studies which evaluate usage of agile practices.  For this reason the 

case study method was chosen. 

 

This research is conducted using an “action research method”.  The essential purpose of 

action research is to address issues of concern to individuals and communities in the everyday 

conduct of their lives (Reason 2006).  Another way of describing this research is “research in the 

typical” (Layman 2006).  Instead of focusing on formal experiments in which we control specific 

variables, we have instead elected to study the subject in a real live situation.  A software 

development company in Stockholm, Sweden has agreed to become the “research in the typical” 

and has agreed to let the author study their software development management practices.   
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To develop a context, the author began a pre-study by reviewing case studies and other 

pertinent literary sources.  Initially a systematic review was conducted to discover applicable 

agility analysis tools. This research paper does not encompass every survey available both 

commercial and research specific, as there are literally hundreds.  Instead two methods are 

discussed in section 3.4 that have been tested by the academic community.  One is then chosen 

(Comparative Agility discussed further in section 3.4.2) and employed for the case study.   

 

 

1. Develop Research 
Direction

Discussion with 
Software Company

Generate Research 
Idea

2. Develop Research 
Question

 Background
 Problem Statement
 Goal
 Methods

3. Initial Research

Literature Review
Secondary Data 

Collection

Case Study Review

4. Case Study Method Selected

5. Discussion And 
Conclusion

Recommendations 
to improve low 
scoring areas

Survey Results

Refine Idea

 

 

Figure 1 Research Model for Thesis Project 
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2.2 Case Study 

 

The case study was conducted at a medium sized (50-100 employees) software 

development firm headquartered in Stockholm, Sweden.  The case study focuses specifically on 

their core (internal) projects and excludes any other customer project work or any other duties 

conducted. Once a theoretical understanding of agile practices and methods was established, 

qualitative information was gathered via informal face-to-face interviews with company 

members. These interviews have little impact on the results of the survey and were collected 

more to understand the company’s project management method.  This also helped determine 

what factors were important to business leaders. Interviews were conducted with open ended 

questions.  During these interviews no attempt was made to influence respondent’s beliefs on 

agile practices, only to gather information on practices.  Results of these interviews were used to 

develop the recommendations section (6.2). 

 

The survey participants were 15 software developers who worked at the company from 4 

departments (a) Project Management - Operations (n = 3, 20%), (b) Server Engineering (n = 3, 

20%), (c) Client Engineering (n = 6, 40%), (d) Quality Assurance (n = 3, 20%).  This was a non-

random sample derived from discussed with the senior management within the company.  These 

participants consisted of 4 department leaders (26%) who are also developers and software 

developers (74%).  Participants consisted of 1 female (6%) and 14 male (94%).    This low 

sample number (n = 15) is due to the overall size of the company.  Heppner (2004) states that a 

research sample size should be large enough to represent the target population.  Within the 

company there are only 17 people working with internal projects, therefore this test group is 

comprised of 88.2% of the total company population.   

 

All teams have been using their internal project management method (described in 

Chapter 4) for at least 4 - 5 years.  Some team members have additional experience using Agile 

methods.   Participants were chosen as the best representation of the company and its 

development departments.  Layman (2006) says this reduces threats to external validity.  Results 

on an individual basis are anonymous, and are only presented on the department and 

organizational level. 
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2.3 Case Study Objectives  

 

This research aims to review to what level developers feels their Agile processes are 

effective, and look at some current trends to suggest ways in which they can re-engineer their 

Agile development process for their internal engineering projects in their Stockholm and 

Helsinki office. 

1. What is their level satisfaction with their Agile practices today?  

o What practices do they currently use?   

o How satisfied is the company today compared to competitors?   

2. Where they can they improve?  

o Review theoretical methods, new trends and current research. 

o Lead discussions with teams to determine what improvements they fell would 

work best for their development. 

 

 

A deductive approach was used to gather and analyze quantitative data collected from the 

survey.  The Comparative Agility survey best fit the criteria (described in section 1.3) and was 

chosen to test if it could actually produce results and propose areas to lead process 

improvements.  Qualitative data was also gathered to identify their current method for managing 

internal projects.  The author works closely with company developers to uncover their methods 

as well as their shortcomings to create recommendations to enhance project execution.  Working 

closely with developers helps generate solutions that effectively solve problems, and because it 

comes from the developers themselves they are more likely to accept and adapt the solutions to 

their daily practices. 
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Chapter 3  
Management Systems and Tools 

The chapter provides introductory information about software development project management 

methodologies.  This section presents theoretical management models based off of peripheral literature.  

This is accomplished by presenting a general description and discussion of Agile methodologies as a 

general approach as well as more specific processes.  These are identified and described to enhance the 

readers understanding of the generic models.  Readers who are familiar with Agile methodologies may 

wish to skip this chapter or read only sections of interest and proceed to chapter 4. 

 

 

3.1 Classification of Methodologies  

 

There are two basic methodologies in regards to project management methodologies (Khan 

2011).   

 

Heavyweight methodologies can be described as traditional, heavily regulated, and 

document driven.  Focus is put on planning everything up front, developing schedules, timelines 

and milestones.  This style of project management can be very effective in projects where results 

can be easily described and won’t change much during the process. 

 

Lighweight (Agile) methodologies focus more on incremental development and 

collaboration.  Instead of a formal plan, product requirements are discussed and broken down 

into small deliverable pieces.  The most important pieces are focused on first.  Once a piece is 

complete it can be presented to show its functionality.  If plan changes or improvements need to 

be made they can be made much more easily.  As pieces are delivered, feedback is generated and 

new priorities can be set.    
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3.2 Heavyweight Methodologies 
 

3.2.1 The Waterfall model  

The Waterfall model can be considered a heavyweight method of managing software 

development, and was first presented by Royce (1970). The Waterfall model is a process of 

software development where progress flows, like a water fall, downwards through the phases in 

sequential order (Serena 2007), (Fernandes 2010)  

 

SYSTEM 
REQUIREMENTS 

SOFTWARE 
REQUIREMENTS

ANALYSIS 

PROGRAM DESIGN 

CODING 

TESTING

OPERATIONS 

 

Figure 2 Waterfall Method by Royce 

 

Emphasis in this model is put on spending more time at the requirement phase 

(McConnell 1996), which produces considerable documentation.  This can be a problem in 

software development because plans tend to change often.  While this method is both logical, 

and the general framework is still used by companies today, it fails to address change and 

stakeholder management, which is crucial to a projects success (Antvik 2012).  Written 

requirement documentation can also lead to miscommunication, or reduced communication with 

stakeholders (Cohn 2010).  Royce himself believed that the system had flaws (Royce 1970) and 

wanted to create a more feedback driven model (Ladas 2008). 
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3.3 Lightweight Methodologies 

 

3.3.1 Agile 
Several tools, techniques and methodologies were created after the 1970’s to improve 

software development project results.  Heavyweight software development methods were not 

keeping pace with the business necessity and changing circumstances. (ITNow2013)  Developers 

needed the ability to respond rapidly to change (Senapathi 2012), (ITNow 2013) and collaborate 

more with people involved (Agile Alliance 2001).  Eventually, in response to the slow document 

driven, heavyweight software process “Agile” was born (Agile Alliance 2001).  

 

Some of the earliest Agile practices came in 1985 when Tom Gilb developed EVO, 

which stressed short cycles, incremental delivery and fast feedback (ITNow 2013).  By 1995 Ken 

Schwaber and Jeff Sutherland present the first paper on Scrum (further discussed in section 

3.3.2) at a large technology conference.    These were both huge steps in the Agile movement, 

but it wasn’t until 2001 that Agile develop into an actual concept.  Seventeen developers met in 

Utah to discuss and look for common ground against document driven, heavyweight processes.  

This led to the creation of the Agile Manifesto (Agile Alliance 2001).   It emphasizes 12 main 

principals (see section 9.2) and 4 main values identified in Figure 3.  

 

 
 

Figure 3 Manifesto for Agile Software Development 
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Through collaboration and communication, Agile teams assess and adjust to any project 

changes throughout the project life cycle.  This coordination keeps projects on track; minimize 

risk while maximizing the return on investment (ITNow (2) 2013).  Mountain Goat Software 

(website) reports that Agile methodologies deliver 56% more value in the first year of using 

Agile processes. Companies have a 37% faster time to market for their products.  They report 

that companies also see a 63% increase in the median quality when switching to Agile practices.  

 

The need to respond to constant change is at the core of the Agile methods and the  4 

main values surround this concept.  Agile has no specific process, but made up of many different 

processes.  Most companies interweave many different practices into their process (Patton 2009).  

Kent Beck the founder of XP(Extreme Programing) even emphasizes this in an interview where 

he said “Failure at an organizational level seems to come from the inability to customize 

processes and make them their own. Trying to apply someone else's template to your 

organization directly doesn't work well” (Beck 2006).  When looking at the Agile process, it is 

important to understand that Agile is an umbrella term used to describe a general approach to 

software development. (Mountain Goat Software 2012) Scrum, Kanban and XP are all processes 

within the Agile umbrella. 

 

3.3.2 Scrum  

  Scrum is one of the most popular agile methods today (Fernandes 2010).  It is an Agile 

framework for managing software projects that is based on “Sprints” or time boxed iterations 

(Saddington 2012).  This framework is considered both iterative and incremental (Cohn 2010).  

It is incremental development which as Cohn (2010) puts it “involves building a system piece by 

piece”.  For example, an incremental development of a computer game might start with building 

the main character.  Once that piece is complete a new sprint can be started to build the first level 

of the game.  On the other hand, Scrum development is also iterative (Cockburn 2008) in that as 

features are developed and tested, improvements and feedback is generated.  This will create new 

tasks and a new scheduling plan. 
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First a product backlog is created listing all work tasks in a prioritized manner. Sprints 

are usually 2 – 4 weeks long, and the team commits to building a certain number of features, 

called the sprint backlog,  they feel they can reasonably complete within this time period 

(Saddington 2012).  Daily Scrum meetings are conducted so team members can collaborate and 

discuss any new project developments. Building products one small piece at a time encourages 

creativity and enables teams to respond to feedback and change, to build exactly and only what is 

needed (Scrum.org, 2013).  At the end they see how they performed and look for ways to 

improve the next sprint (Shalloway 2011). 

 

 

 

 

Figure 4 Scrum Work Model 

 

Scrum seeks to create an environment for effective team collaboration on complex 

projects, and uses a small set of rules to create just enough structure for teams to be able to focus 

their innovation on solving what might otherwise be an insurmountable challenge. Scrum.org 

declares “Scrum supports our need to be human at work: to belong, to learn, to do, to create and 

be creative, to grow, to improve, and to interact with other people. In other words, Scrum 

leverages the innate traits and characteristics in people to allow them to do great things 

together.” Below is a summary of the main processes from the Scrum Alliance (2014). 
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The Scrum framework in 30 seconds (Scrum Alliance 2001) 

 A product owner creates a prioritized wish list called a product backlog. 

 During sprint planning, the team pulls a small chunk from the top of that wish list, a sprint 

backlog, and decides how to implement those pieces. 

 The team has a certain amount of time — a sprint (usually two to four weeks) — to complete 

its work, but it meets each day to assess its progress (daily Scrum). 

 Along the way, the ScrumMaster keeps the team focused on its goal. 

 At the end of the sprint, the work should be potentially shippable: ready to hand to a 

customer, put on a store shelf, or show to a stakeholder. 

 The sprint ends with a sprint review and retrospective. 

 As the next sprint begins, the team chooses another chunk of the product backlog and begins 

working again. 

 

It is often said that Scrum is easy to understand, but difficult to master (Schwaber 2013).  

The push to use Scrum and Agile methodologies can be a difficult transition, but one that has its 

rewards.  Successful Agile teams can produce higher quality software that better meets client 

requirements, and they can do it more quickly and at a lower cost.  (Schwaber 2013)  A more 

detailed description of Scrum can be found at both www.scrum.org and www.scrumalliance.org , 

as well as in (Cervone 2011). 

 

 

3.3.3 Extreme Program (XP)  
XP is another Agile software development framework designed around rapid iterations 

and aims to produce higher quality software with fewer defects and at a lower cost (ITNow 

2013).  It focuses on writing quality code and collaborating closely with end users. Programmer 

Kent Beck created XP while serving as project leader on Chrysler Comprehensive Compensation 

(C3), a long-term project to rewrite Chrysler Corp.'s payroll application (Copeland 2001).  

According to Beck (1999), XP is a lightweight methodology, minimizing much of the usual 

application development process, such as extensive requirements definition and unnecessary 

documentation, and that it emphasizes keeping teams small and the code simple.  Below is a 

summary of the main practices.  A more detailed description can be found at 

(www.extremeprogramming.org/) as well as in (Beck 1999).  

 

 

http://www.scrum.org/
http://www.scrumalliance.org/
http://www.extremeprogramming.org/
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 XP's 12 Core Practices (Copeland 2001) 

 Customers define application features with user stories. 

 XP teams put small code releases into production early. 

 XP teams use a common system of names and descriptions. 

 Teams emphasize simply-written, object-oriented code that meets requirements. 

 Designers write automated unit tests upfront and run them throughout the project. 

 XP teams frequently revise and edit the overall code design, a process called refactoring. 

 Programmers work side by side in pairs, continually seeing and discussing each other's code. 

 All programmers have collective ownership of the code and the ability to change it. 

 XP teams integrate code and release it to a repository every few hours and in no case hold on to it 

longer than a day. 

 Programmers work only 40 hours per week; there's no overtime. 

 A customer representative remains on-site throughout the development project. 

 Programmers must follow a common coding standard so all the code in the system looks as if it 

was written by a single individual. 

Scrum and XP are similar in many ways.  There are, however, significant differences 

between each process.  Table 1 is a comparison between XP and Scrum. 

                          

Table 1 XP Compared with Scrum 

A more detailed description of XP and Scrum can be found in (Williams 2004). 

http://web.b.ebscohost.com.focus.lib.kth.se/ehost/detail?sid=715225b1-e859-4a7a-aa79-57c13c114c74%40sessionmgr113&vid=4&hid=112&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d#toc
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3.3.4 Lean 
LEAN is a philosophy that seeks to get everyone involved engaged in removing non-

value adding activity and puts more focus on stakeholders in the value chain. (Engineers 

Australia 2012)  In The Machine that Changed the World, which was based on a three year MIT 

Study of the automotive industry, showed that by the 1970’s Toyota was outperforming the 

larger US car manufacturers by a factor of 2:1 on quality, cost and time to market.  After World 

War II representative of Toyota visited automaker plants in the United States and found alarming 

amounts of waste.  (Womack 1991)  After seeing this waste, Taiichi Ohno, a japanese business 

man working for Toyota, began to experiment with ways to improve production (Womack 

1991).  With these new ideas the Toyota Productions System was born.    

 

Though it has its roots in the automobile industry, in more recent times organizations 

have sought to apply lean production to knowledge work (Poppendieck, 2003) (Schutta, 2005).  

Waste is anything that does not add value to the customer (Engineers Australia 2012).  Womack 

and Jones (1996) narrow lean management concepts to five categories: value, value stream, flow, 

pull, and perfection.   

 Value – What adds value in the organization- value to the customer 

 Value Stream – a visualization of the entire process 

 Flow – designing process so resources smoothly move from raw materials to 

finished products 

 Pull – Doing work only when it is required to reduce inventories / Just In Time 

 Perfection – Continuous improvements to the system  

Spear (et. al 1999) also identify four key principals of the Toyota Production System that 

may be applicable.  

1. All work shall be highly specified as to content, sequence, timing, and outcome. 

2. Every customer–supplier connection must be direct, and there must be an 

unambiguous yes-or-no way to send requests and receive responses. 

3. The pathway for every product and service must be simple and direct. 

4.  Any improvement must be made in accordance with the scientific method, under 

the guidance of a teacher, at the lowest possible level in the organization.  
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Lean concepts have many different applications in many different industries.  It is 

difficult to suggest any one source for a more detailed description. The reader may find 

www.lean.org a useful website as well as (Womack 2003) 

 
 
3.3.5 KanBan 

One very common Lean project management model in the software development industry 

is Kanban.  Kanban’s way of splitting work into pieces and visualizing the workflow is starkly 

different from Scrum’s timebox iterations method  (Senapathi 2012).  Kanban seeks to optimize 

the flow of work across the entire value stream.  (Shalloway 2011)  It directly focuses on Just in 

time inventory management (Raizada 2013) and physically limits the work in progress 

(Anderson 2009). This compels people throughout the entire value chain to focus on obstacles 

slowing the process down. 

 

Based on lean principals, the traditional kanban systems give simple signals to suppliers 

that resources need to be restocked (Vernyi 2005).  Kanban is usually mostly associated with 

Japan where it was part of the Toyota Production System developed in the 1950’s (ITNow 2013).  

The word kanban actually comes from the Japanese word for signal card.  Toyota used a fixed 

amount of cards on the production line that they would slide in-between a stack of parts.  As the 

parts were used the top of the stack would come closer to the signal card.  When the card was 

reached on the stack it would be sent to the parts producer to produce more parts (Anderson 

2010). 

 

Each card represents one piece of work.  When one of these cards is free, a new piece of 

work can be started.  If, however, it is still in the system somewhere the work will have to wait 

for the card.  When the work is completed the card becomes available, and is put back into the 

system.    This system is considered a pull system in that work is only done when more parts are 

needed so slower parts of the system do not get overloaded (Anderson 2010).   

 

 

 

http://www.lean.org/
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Acording to Shalloway (2011) and Anderson (2010) successful implementation of the 

Kanban framework should include:  

 Visualizing the Workflow 

o Make all work visible – this is usually achieved through a Kanban board.  Usually 

this is a large white board or monitor that has different columns that represent 

different project statuses ( i.e. in-progress and testing)  This allows team members 

to visualize the workflow, presents all of the project activities, and show the 

progress of those activities. 

   

 

 Limit WIP (work in progress) 

o Another major function of the Kanban system is the limit of WIP.  When there is 

a limit on the amount of work that is in process it makes everyone focus on those 

tasks to move them further down the list so new task can be started.  Additionally 

this reveals where bottlenecks are in the process, and where resources should be 

allocated 

 Measure and Manage Flow 

o Management should agree on a set of goals.  This involves those upstream of the 

team, the team itself, and those downstream. 

o Identify where Kanban methods will be applied 

o Set WIP limits that mazimize flow through the system 

 Define explicit policies that control the flow of work and continuously improve them. 

o Policies, such as ‘definition of done’ are limit WIP and keeps everyone on the 

same page forceing the process forward.  When teams have agreed upon practices 

they know what to expect from each other and can communicate more efficiently. 

 Educate team members on the principles of Lean, flow and pull 

 Active senior management sponsorship 

A more detailed description of Kanban can be found in (Anderson 2010).  
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3.3.6 JIRA Agile  
JIRA Agile is not a software development project management method.  It is instead an 

issue tracking software tool for software development, support and operations teams.  JIRA uses 

an online dashboard to capture and organize issues, assign work, and follow team activity. (JIRA 

website)  JIRA Agile brings a new level of transparency as everyone has the same view, whether 

they're in the office or working remotely.  Developers can easily follow issues from beginning to 

end from within JIRA. Team members can update the status of user stories by drag and drop, or 

edit story details directly in the integrated detail view.   

 

JIRA has a rich feature set that allows users to flexibly plan and adopt the best Agile 

practices for their organization.  Put the stories that deliver the most customer value at the top of 

the backlog.  Additionally users can add estimates and bugs to user stories while in a planning 

meeting, or capture estimates on each story as they play planning poker. Tracking estimates on 

each story can also helps development teams become more accurate with forecasting.  JIRA 

Agile supports the use of story points, ideal hours, or any estimation technique the team sees fit 

to use. 

 

 

 

Figure 5 JIRA Team Scrum Board 
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JIRA works easily with both Scrum and Kanban projects.  JIRA suggest in general using 

its Scrum board with development teams who are folloing a specific course of planned features 

for new versions of their product.  This tool can also act as a Kanban board giving all team 

members access to project information and limiting WIP. The JIRA company further 

recommends that Kanban is also well suited to DevOps, Build Engineering and Support teams.  

More information on JIRA can be found on their website 

(https://www.atlassian.com/software/jira).  

 

3.4 Assessment Tools 

There are many tools currently available both commercially and at no cost, that can be 

used to assess Agility.  They range in both quality and applicability.  Many of these tools and 

frameworks are a means in which consultants offer further on-site training services.  One such 

example is Ahmed Sidky who has turned his PhD research (Sidky 2006) into a fee based 

assessment (www.drAgile.com).  His offering, however, is less of an assessment tool and more 

of a process to guide companies in adopting more Agile practices.  Specific to case study 

research there are two main assessment methods that frequently are mentioned in academic 

research.(Williams 2010), (Layman 2006), (Senapathi 2012), (Cohn 2010).  

3.4.1 Extreme Programming Evaluation Framework (XP-EF) 

According to Williams (et. al. 2004) XP-EF provides a standard measurement framework 

for researchers and practitioners to address the XP practices an organization employs.  Their 

research paper ‘Toward a Framework for Evaluating Extreme Programming’ exposes and 

discusses the “growing need for empirical case study to provide scientifically rigorous 

information about XP’s virtues and shortcomings.”  Williams (2010) later describes the purpose 

of XP-EF as providing a structure for case study “such that the results of multiple, independent 

case studies can be combined and compared to create a family of related studies”. 

Using the same metrics every time generates results that can be compared.  This produces 

meta-model data that researchers can use to support hypothesis.  This framework is comprised of 

metrics and involves three key areas: 

https://www.atlassian.com/software/jira
http://www.dragile.com/
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Model Metrics 

 XP Context Factors – Essential context information about a project (team size, project 

size, criticality, and staff experience.  

 XP Adherence Metrics – Information about which practices are being used by the team.  

This facilitates comparison of the practices that the teams employ with those of other 

participants. 

 XP Outcomes – provides a means to assess and report a teams’s project outcome from 

using full or partical set of xp practices.  It uses traditional software development 

measures such as productivitiy and quality. 

Several case studies have been produced using the XP-EF assessment tool.  Among those studies 

are case studies conducted at IBM, Sabre, Airline Solutions, and Tekelec (Williams 2010), 

(Layman 2006).  

 

3.4.2 Comparative Agility 

Kenny Rubin “We developed the survey instrument as a way to assist our clients in 

determining how they were progressing with their Agile adoption” (PR Web 2012)   

 

Taken from their website, the Comparative Agility assessment is based on a simple, but 

powerful concept: "determine how good you are compared to your competitors."  The 

Comparative Agility survey-based assessment tool is used by individuals and organizations 

wanting to compare their own agility to that of others (Williams 2004).  Anyone interested can 

visit the CA website and, in exchange for investing his or her time to complete the survey, 

receive a free report that compares his or her survey results to the complete industry dataset (CA 

website). Alternatively, teams can request to have a customized collector.  This collector 

combines the survey scores into a team based report.  Team members then individually take the 

survey using a team-specific survey collector ( URL). Once team members have filled out the 

survey the CA website provided a team-based comparison against some or all of the other 

respondents in the database.  
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At the highest level, the CA approach assesses agility on seven dimensions (further discussed in 

section 5.2):  

 Teamwork 

 Requirements 

 Planning 

 Technical Practices 

 Quality 

 Culture 

 Knowledge Creation  

 

Results can be obtained at the dimension, characteristic, or statement level. Each 

statement is an Agile practice for which the respondent indicates the truth of the statement 

relative to their team or organization.  Through a combination of dimensions, characteristics, and 

individual queries, a team or organization can see how they compare to other organizations that 

have taken the survey or to themselves for example one year earlier. This allows for teams to 

identify areas they can focus improvement efforts. 

 

3.4.3 Tool Comparison 
 

 
 

The Comparative Agility survey was chosen for the following reasons.   

 

 The CA survey is faster to administer.  Takes about 15 minutes and consist of about 100 

“check the box” queries.  For the XP-EF study researchers and practitioners must record 

essential context information which can be subjective and time consuming. 

 

 It was chosen because the CA database contains a great number of surveys (10551) that 

can be separated by industry and project type to better compare with competitors.    

 

 

Comparative Agility XP-EF

Ease of study comparison

Assessment Results produced 

by CA website

Must compare with other 

case studies

Short time to administer Yes No

Improvement areas can be easily identified Yes Yes

Number of other studies available for comparison

Database containing 

10551 surveys

Case studies at IBM, Sabre, 

Airline Solutions, and Tekelec 
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Chapter 4  
Case Study Internal Project Management Method 

This chapter describes the company at which the case study is conducted.  Their project management 

methods are explained.  This gives us insight into how Agile practices are being used in the software 

development industry today. 

 

4.1 Introduction 

For the case study the author has teamed up with a software development company in 

Stockholm, Sweden.  This is a medium size company (50-100 employees) that develops 

commercial software for the telecommunications industry.  The company began using Agile 

methods 4-5 years ago.  As they put it” we have deviated in certain areas from the Scrum 

Manifesto”.  Currently they use a combination of Waterfall and Scrum to plan and implement 

development.  They use JIRA to collaborate and monitor project progress.  Key decision makers 

have growing concerns of using the waterfall method too much which may be slowing down 

their time to market.  Additionally they want to know if their current project management 

practices have the flexibility they require to adapt to new events when they happen.   

At the request of the company this research focuses only on the company’s internal 

projects.  These projects focus on the development of new functions, new products or 

enhancement feature.  These features will be used to improve their current products and will 

become part of the core offering. Antvik (2012) describes internal projects as having an internal 

customer, project sponsor, and are usually initiated when the organization sees opportunity.  To 

manage these internal projects the company follows a hybrid similar waterfall or TG process, 

with elements of Scrum and Kanban.  .  For the majority of internal projects teams are co-

located, but this is not always the case.  Occasionally product functions are outsourced to other 

regions, and global consultants are employed. 
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4.2 Internal Project Management Process 
 
 

Investigation & 
Concept

TG Plan

Plan

TG Execute

Execute

Quality Testing & 
Project Finalizing

Retrospective

TG Concept

 
Figure 6 Internal Project Management Process 

 
 

TG Concept – The process begins and is initiated by suggesting a new idea to the Project 

Management Office.  There is no formal process involved and ideas can be suggested by anyone 

at any time.   

 

Investigation & Concept – Once an idea is proposed that seems to have potential the Project 

Management team will meet and discuss the viability of the project as well as the cost.  

Decisions are made based off of industry experience, market information, and projected cost. 

 

TG Plan – If the resources required to plan the project are reasonable, and the product itself is 

still technically fesable the decision is made to move forward. In this stage a vision is created 

along with the business case.  A template is used for this process to insure nothing is overlooked.   

The focus of this meeting is to discuss and identify the people and resources required to plan the 

project.  The amount of resources for the total project is also estimated to a very basic level.  At 

the end of the meeting the decision to move forward is decided. 
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Plan – This stage is to provide a more accurate business case and to create more detailed plans.  

The plans will include what personnel will be required to work on the project, the approximate 

number of hours those personnel will be needed to work on the project, and timelines of how 

long the project will take.  During this stage the project backlog is created and user stories are 

further broken down.  It is also decided what requirements are needed and definition of done for 

those requirements are established.     Specifications and requirements are created and updated.  

Also some software development is done and tested to prove the project is technically feasible.  

The project is defined to a very large detail, and final estimates are prepared using best case, 

worst case, and most likely estimation.   

 

TG Execute – This is also the point in time where project time and plan and budget is approved.  

If the project is large another decision making toll gate is used.  The plan is presented to the CEO 

to decide discuss and decide if the all features will be developed, the project will be divided and 

only some features will be developed or the project will take too much time and resources and 

the project should be stopped.   

 

Execute – Once TG Execute is passed development will commence as soon as possible.  The 

project management method switches in this stage from a Waterfall method to a hybrid of 

Kanban and Scrum though during interviews developers complained of not actually using many 

of the practices.  The team is presented with a proper Project Backlog.  This process uses Scrum 

timeboxes and daily meetings to plan development effort. JIRA is used to make progress more 

visable and monitor the progress all work. They do not formally limit work in progress, but 

instead discuss during sprint meetings if there becomes a problem with too many task being 

started but not completed. They do not however commit to produce a certain amount of features 

or to track effort during sprints.  Because it is an internal project, they customer projects can take 

priority and the internal project must wait until the developers have time to begin work again.  
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Quality Testing and Project Finalized – At this stage the quality of the software is ready for 

final systems testing.  If testing is successful and all project specifications are met the product is 

officially handed over from the project management department to company support.  At this 

stage the product is fully functional even if it contains minor bugs or missing functions.  

McCarthy (2004) describes this as the “Zero Defect Milestone” in which an acceptable amount 

and priority level of defects is agreed upon in the planning stage.  Setting the Zero Defect level 

of ensure that the software functions well enough that it can be fine tuned for individual 

customers, and major defects can be focused on if necessary.  

 

Retrospective – During this stage the project closure report is presented, including budget 

follow-up.   Retrospectives are conducted to discuss what worked well, and where improvements 

can be made.  Respondents say that this part of their current project management method usually 

does not get completed, and there is no method for collecting this data for future projects.  
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Chapter 5  
Survey Results 

This chapter discusses the results of the Comparative Agility survey case study.  The author has used 

comparative data analysis to analyze and interpret results gathered at the company. The first part 

compares company survey results in three reports. The second part of this chapter lists and describes the 7 

dimensions and the individual team results.  

 

 

As of the writing of this paper the Comparative Agility database contains 10,551 surveys. 

Researchers and practitioners who want to use the survey can narrow results to project types, 

experience level, specific industries and in many other ways (see section 9.3). This creates a 

myriad of options for how the data can be analyzed and directly compared to competitors.  This 

improves the internal validity of the results and gives decision makers more confidence in the 

data.  Using competition as a metric is a powerful tool in convincing upper management that 

improvement is necessary.   

 

5.1 Company Results 

In discussions with management at the case study company it was agreed that more 

detailed parameters would promote better decision making. Company leaders were interested in 

comparing their results with other surveys in which participants had elected to describe their 

industry as web/software development.  Below is a graph that compares the results of the 

company’s 15 surveys against 2598 web/software development surveys in the CA Database.   

Accompanying each graph is a detailed explanation and discussion of the represented data.  A 

brief summary of the data is included below.   
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Figure7 Web Software Development Industry 

 

As we can see from the graph, the company scored below the average in every 

dimension.  The largest negative deviation in this report is Knowledge Creation (-.72). Planning 

was second farthest from the mean (-.67) and third is Quality (-.54).  Scoring in the middle of 

this report are Requirements (-.52) and Technical Practices (-.40).  Dimensions that were closest 

to the mean were Teamwork (-.38) and Culture (-.26).  This gives an idea where developers are 

least satisfied with their Agile practices and a prioritized list of area that can be improved upon.  

The data would also imply that out of all the dimensions developers most satisfied with their 

work environment and the people working with them.   
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Figure 8 Internal (Left) Figure 9 Commercial Software (Right) Projects 

To increase internal validity and improve the confidence level, surveys were compared to 

specific project types. In the graph on the left respondents scores were compared with database 

survey data in which respondents said they were working on internal projects (N = 669). The 

company scored again consistently below average scores.  Here the reader can see Requirements 

(-.74) and Knowledge creation (-.72) are furthest from the mean.  The reader can also see in this 

instance Technical practices (-.18) and Culture (-.25) are closest to the mean.  In the graph on the 

right respondent said they were working on commercial software (N = 884).  With regard to 

Commercial software projects again scores were low. Dimensions furthest from the mean in this 

case are Requirements (-.62) and Knowledge Creation (-.56). Culture (-.1) and Technical 

Practices (-.15) were closest to the mean.  Another way the data can be analyzed is to average the 

results from each graph to determine the aggregate average distance from the mean.  This gives 

an idea into how optimistic or pessimistic the reports truly are. 

 

 

   

 

 

 

 



 
 

30 
 

 

 

 

 

 

 
 

Table 3 Company Survey Data 

 

 

When each dimension is averaged, it can be seen that Knowledge Creation (-.67) and 

Requirements (-.63) are the lowest scoring dimensions.  We can also see that these two areas 

continually score low throughout each report.  Additionally when the scores are averaged 

Technical practices (-.12) and Culture (-.2) are both closest to the mean.  All answers scored 

within one standard deviation of the mean.  It is not uncommon to score below the mean on 

surveys such as this.  Conceptually companies taking part in this survey are interested in 

improving their usage of Agile methods.  The bell curve that represents this data is most likely 

positively skewed.  Meaning that while the average may be one figure, the mode of respondents’ 

scores is probably closer to the scores of this case study.  This is most likely due to none of the 

respondents feeling as though their companies are 100% Agile.   

 

 

Figure 10 Example of Positively Skewed Bell Curve 

Web/Software Development Internal Projects Comercial Software Average

Teamwork -0.38 -0.53 -0.43 -0.45

Requirements -0.52 -0.74 -0.62 -0.63

Planning -0.67 -0.51 -0.33 -0.50

Technical Practices -0.4 -0.18 -0.15 -0.24

Quality -0.54 -0.54 -0.29 -0.46

Culture -0.26 -0.25 -0.1 -0.20

Knowledge Creation -0.72 -0.72 -0.56 -0.67

Total -3.49 -3.47 -2.48
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5.2 Team Results 

 

Below are 7 graphs describing how the individual teams scored.  Each dimension is 

described along with an example survey query.  Scores significant compared to company scores 

is then described.  Finally team satisfaction levels are discussed.  Viewing the results of the 

teams individually gives further insight into what dimensions the individual teams feel they are 

having trouble with.  These results can then be used to lead the presentation and discussion with 

team members to identify their specific problems.    

 

 

 
Figure 11 Teamwork Questions 

 

The teamwork dimension consists of queries designed to determine what type of 

collaborative efforts team members engage in.  An example query is “Specialists are willing to 

work outside their specialties to achieve team goals.” Scores below the mean, at the most 

extreme, imply that developers work more individually on projects, at multiple sites, and with 

little collaboration. Scores above the mean at the most extreme indicate self-organizing, cross-

functional teams that are mostly co-located.  Out of the seven dimensions, Teamwork was the 

second closest to the mean, and the overall company average for this dimension was (-.38) when 

compared to web/software development.  When compared to the two other surveys (internal and 

commercial software projects), Teamwork is third closest to the mean(-.45).  In this instance 

Team 3 is the least satisfied (-.81) and Team 2 is most satisfied(-.03) in this dimension.  
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Figure 12 Requirement Questions 

 

The Requirements dimension consists of queries designed to determine how well project 

plans are designed and maintained.  An example query is “Teams are able to start projects with 

incomplete requirements..”  Scores below the mean, at the most extreme, indicate that 

requirements are document-centered and entail lots of upfront time and effort, and exhibit little 

flexibility.  Scores above the mean at the most extreme indicate that requirements are formed in 

different levels of detail, refined often, and developed through collaboration.  Out of the 7 

dimensions, Requirements are fourth from the mean (-.52) when compared to web/software 

development.  However, when we compare the results of the other two reports we see that 

Requirements are furthest from the mean (-.63). Team 3 was least satisfied in this dimension (-1) 

and Team 4 was most satisfied (.38). 
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Figure 13 Planning Questions 

 

The planning dimension consists of queries designed to identify the flexibility of project 

plans.  An example query is “Technical team members and product owners collaborate in 

determining what features will be included in the release plan.”   Scores below the mean, at the 

most extreme, indicate all-encompassing and task-oriented plans are created upfront, and leaders 

are reluctance to update plans.  Results above the mean at the most extreme indicate that plans 

are updated often and created at multiple levels of detail.  Out of the 7 dimensions, Planning was 

sixth closest to the mean (-.67) when compared to web/software development.  When compared 

to the other surveys planning is fifth closest to the mean (-.5).  Team 3 is least satisfied in this 

category (-.1.5) and Team 4 was most satisfied (-.05).  
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Figure 14 Technical Practices Questions 

 

The Technical practices dimension consists of queries designed to assess the way in 

which the software code is handled.   An example query is “All work is done in iterations of no 

more than 30 days.”  Scores below the mean, at the most extreme, indicate software code is 

written by programmers working alone, with little emphasis on testing.  This can lead to code 

becomes harder to maintain over time with infrequent integration and system builds.  Scores 

above the mean, at the most extreme, indicate the software code is written in pairs using test 

driven development.  The code itself is not allowed to degrade and developers conduct system 

builds and tested code at least once per day.  Out of the seven dimensions, Technical Practices is 

third closest (-.4) to the mean when compared with other web/software development companies.  

When compare to the other surveys, this dimension is second closest to the mean at (-.24).  Team 

1 is least satisfied in this dimension (-1.01).  Team 4 is the most satisfied with this dimension at 

(-.03).  
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Figure 15 Quality Questions 

 

The Quality dimension consists of queries designed to ascertain how well quality testing 

is performed.  An example query is “Team members pair program at appropriate times.” Scores 

below the mean, at the most extreme, indicate software quality is tested after development with 

little emphasis on the use of automation.  Scores above the mean, at the most extreme, indicate 

quality is built into the product during each iteration and automated unit and acceptance tests are 

frequently conducted.  Out of the seven dimensions, Quality is the fifth closest to the mean (-.54) 

when compared to web/software development.  When compared to the other reports, Quality was 

fourth closest to the mean (-.46).  Team 3 is least satisfied in this dimension (-1.64).  Team 4 is 

most satisfied in this dimension (.85), but this is not surprising since Team 4 is comprised of 

members from the Quality Assurance department.   
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Figure 16 Culture Questions 

 

The Culture dimension consists of queries designed to determine at what level employees 

help and support the other departmental units.  An example query is “Titles are not significant in 

how team members interact with one another.”  Scores below the mean, at the most extreme, 

indicate that a command-and-control style leadership in which employees are satisfied with 

status quo and support other only when required.  Scores above the mean, at the most extreme, 

indicate a trusting, collaborative, and adaptive social order exists within the company.  Out of the 

seven dimensions, Culture was closest to the mean (-.26) when compared to other web/software 

development companies.  When compared to the other surveys, Culture also scored closest to the 

mean at (-.2).  Team 2 was least satisfied in this dimension (-.71) and Team 4 was most satisfied 

(.71). 
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Figure 17 Knowledge – Creation Questions 

 

The Knowledge- Creation dimension consists of queries designed to assess how well the 

company learns from their previous experiences.  An example query is “The team holds 

retrospective meetings at the end of each iteration in which the team evaluates how they are 

doing and discuss how to get better.”  Scores below the mean, at the most extreme, indicate 

either nonexistent or infrequent reflection or ineffective team interactions.  Scores above the 

mean indicate that teams conduct frequent reflection and focus on team learning.  Out of the 

seven dimensions, Knowledge-Creation scores farthest from the mean (-.72) when compared to 

web/software companies.  Compared to the other reports, Knowledge Creation scores farthest 

again (-.67).  In this instance Team 3 seems to be the least satisfied with this dimension (-1.61) 

and Team 4 seems to be most satisfied (.17). 
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Table 4 Team Survey data 

Above is a table describing the individual teams and their standard deviation scores when 

compared to the mean.  As the reader can see from this table, when the total scores are added we 

can see overall how satisfied or unsatisfied the teams are with their Agile methods.  Team 1 

scored lowest in Technical Practices (-1.01) and Quality (-.95).  Team 2 scored lowest in 

Knowledge Creation (-.83) and Technical Practices (-.76).  Team 3 scored lowest in Quality (-

1.64) and Knowledge Creation (-1.61).  Team 4 scored lowest in Teamwork (-.16) and Planning 

(-.05).  Looking at the team data the reader can see that team 3 has the farthest total deviation (-

7.69) of any team.  This may indicate that Team 3 is the most discontented with the way their 

Agile practices are performed. On the other hand, Team 4 is the most content with a total 

deviation well above the other totals (1.87).  

 

 
 

 
 

 

 

 

 

 

 

Team 1 Team 2 Team 3 Team 4

Teamwork Questions -0.55 -0.03 -0.81 -0.16

Requirements Questions -0.81 -0.38 -1 0.38

Planning Questions -0.7 -0.3 -1.5 -0.05

Technical Practices Questions -1.01 -0.76 -0.48 -0.03

Quality Questions -0.95 -0.14 -1.64 0.85

Culture Questions -0.22 -0.71 -0.65 0.71

Knowledge-Creating Questions -0.38 -0.83 -1.61 0.17

Total -4.62 -3.15 -7.69 1.87
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Chapter 6  
Recommendation 

For this case study the Comparative Agility Assessment has been conducted and results are recorded in 

the previous chapter.  First this section brings together many contemporary Agile trends and research in 

which the company can structure their improvement efforts.  A process improvement paradigm is 

suggested to identify options available for teams to implement and become more Agile.   

 

6.1 Comparative Agility Dimensions  
 

Results from the previous chapter give us many ways in which the company can move 

forward with improvement efforts.  Overall the company scored below the average in all 7 

dimensions.  At the company level Knowledge Creation and Requirements seem to be the areas 

that developers are least satisfied with their practices.  At the team level specific areas to focus 

the initial effort on were identified.  Results from the previous chapter imply that Team 4 is the 

most satisfied with their usage of Agile practices.  This could be an opportunity to increase buy-

in for the other teams when implementing a process improvement program.  An MIT Sloan 

Management report (Griskevicius 2012) further confirms this stating “impact of peers’ increases 

during periods of uncertainty.   To successfully move their methods to a more Agile way will 

require plenty of peer support (Cohn 2010).  It is essential in the beginning for team members to 

be interviewed to determine why they are satisfied and if there are any ways that they can 

influence the other teams.  It is up to the team members to decide which options will work best 

and to implement them.  Due to company time constraints, it may be difficult to assemble all 

departments into one meeting.  Meetings can be held on a departmental level and begin dialogue 

on reasons why they feel these areas are unsatisfactory and begin ways in which they can 

improve. 

 

 

 

 

 

 

 



 
 

40 
 

6.1.1 Knowledge Creation 

Software development in all of its forms is an exercise in learning. Yet developers and 

the people managing them seldom talk about knowledge and the role that process improvement 

can play in improving performance and enhancing understanding (Kelly 2008).  After adopting 

Agile development, project teams must learn for itself what works best and continue to improve.  

Cohn (2010) articulates that getting feedback, learning and adapting is very important to the 

entire process.  He recommends using each sprint as an experiment where the product owner and 

team can meet and identify the most valuable change they can make.  After the sprint the 

retrospective can be conducted and any lessons learned identified.  Antvik (2012) says that this 

lessons learned can be focused at both the individual and organizational levels.  Customers and 

other stakeholders should also be involved increasing the feedback and the knowledge obtained.     

Due to the uniqueness of each project it is difficult to map the process in the beginning.  This 

process mapping could be used during the retrospective stage to determine how well the project 

went and in what ways efficiency was lost. 

 

6.1.2 Requirements 

Requirements are an extremely difficult thing to get right.  Alexander (2002) states that 

without good requirements projects fail, are late or come in over budget.   Scrum and many other 

software development methods us Just In time planning to remain flexible as the project 

develops.  Requirements should be specific enough that developers can use them to scope the 

project, but still vague enough that developers can use their creative talents to design the 

optimum product.  Cohn (2010) refers to this as “emergent requirements”.  It is also important to 

be able to use requirements to measure progress.   This allows project managers to identify areas 

that need attention and builds confidence that the project is on track.  Because requirements can 

change during the project life cycle, constant communication is imperative.  Ambler (2005) 

states that communication is needed throughout all aspects of the IT lifecycle, including 

communication from developers to enterprise staff, end users, senior management and other IT 

professionals involved.     
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6.1.3 Planning 

Planning is a very important part of any project, and arguably the most important part of 

project management.  Traditionally this would involve setting project objectives, assigning 

responsibilities, and building time and budget schedules.  These concepts are also present in 

software development, but are employed in a slightly different manner when using agile 

practices.  Planning is incremental, and uses information gathered during the various stages to 

make course changes.  While using Scrum this entails reassessing and reprioritizing the product 

backlog (Cohn 2010).  Scrum also requires that teams commit to an amount of work for a sprint 

duration.  This enable managers to measure progress and eliminates what Taylor (1911) calls an 

inefficient rule-of-thumb management.   

 

Scenario development and scenario planning may also be helpful for planning purposes.  

Using this method stories of probable futures are discussed and reflected upon.  The point is not 

to create a preferred future, but to identify strategic decisions for the most likely future.  (Karlson 

2003)  At the plan stage the CEO should look to see it the basis of this project works to promote 

the strategic goals of the organization.  The CEO should also set the priority level of the project 

and allow developers to dedicate a specific amount of time to the project.  For example (90/10) 

90 percent of the time developers should work on customer projects and 10 percent of the time 

developers should work on internal project.  This might be done by top management reviewing 

the current project portfolio and determining how much time developers should be focusing on 

each project.  It is ideal to also periodically check that the current strategy both on a top 

management level as well as on an individual department level is in line with the company 

vision.  
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6.1.4 Quality 

One of the three constraints in the triple constraint model is quality (the other two being 

time, and resources)(Antvik 2012).  Deming (2000) expresses the importance of building into the 

process by saying “cease dependency on mass inspection to achieve quality, improve the process 

and build quality into the product in the first place”.   It is important to test early and often for 

defects before they become major issues.   One of the 12 core practices of XP includes writing 

automatic testing upfront (Copeland 2001).  Automated testing however is expensive, and may 

require an extensive redesign of the entire system.   The discussion about Automated testing 

should be discussed, and a strategic plan should be created to gradually move more towards 

Automated testing.  Additionally Cohn (2010) recommends integrating testing in the process, 

known as test driven development.   He continues that if test are not done early that mistakes will 

continue to be done, and feedback opportunities are lost.   Using test driven development has 

been shown to reduce the amount of time spent on final go live tests, reduce amount of time 

spent on post release test, and saved as much as 300 person hours on major projects (Cohn 

2010).  This is also why Scrum sprints should end with a demonstration of the functionality. 

 

6.1.5 Teamwork 

The findings from these retrospectives of this company can be used in a positive 

marketing way.  It is recommended that more communication be conducted between sales and 

the developers.  Communication is both at the heart of lean and agile.  This leads to better 

understanding of company goals, strategies, and methods and brings the entire group closer as a 

team.  Many factors should go into these improvement initiatives (as seen in figure) as well as 

setting of goals in short, medium, and long term.  Company leaders should discuss how these 

internal projects should be implemented and work together with developers.  Marketing and 

Sales can use this improvement effort to improve brand image, or as a direct line for customers 

to discuss what is important to them.  The information should flow both ways, from customer to 

developers and from the developers to customers.  Additionally team members should receive 

periodical training on Agile practices, lean practices, and other theoretical concepts to help them 

lead process improvement (covered further in 6.2.5). 
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6.1.6 Technical Practices  

Following the roles and responsibilities outlined in Scrum and XP (see 3.3.3 and 3.3.2) 

can only take you so far.  What stops teams from seeing dramatic improvements while using 

Agile practices is their technical practices (Cohn 2010).  One of these practices is test driven 

development which breaks the process of developing software down into very small test cycles.  

Refractoring, which refers to the changing of the structure of the code, but not the behavior of 

the code itself, is another technical practice that Cohn (2010) recommends and is present in the 

12 core practices of XP (Copeland 2001).  Object oriented programming (Sommerville 2011) 

allows parts of the code maintain their attributes to be reused in different parts of the code.  

Collective Ownership is also very important to ensure that everyone feels comfortable with 

improving the code (Cohn 2012, Copeland 2001, Sommerville 2011).  Cohn (2012) continues 

that this reduces the chance that a developer becomes so specialized that they can only contribute 

in one specific area.     

 

6.1.7 Culture 

It is up to management to create an environment in which team members can 

communicate and collaborate and feel safe and open to share ideas and provide solutions.  Taylor 

(1911) states that management should share equally in the everyday burden and “proceed the 

work of the workmen by one or more preparatory acts” to maximize the output for each man. 

This dimension is more specific to the management of the company and has less to do with the 

technical aspects of programming.  This is also an area that our case study company was most 

satisfied with scoring -.20 below the average.   Antvik (2012) states that “an important part of 

the work in organizing a project is to clearly define the different roles of the team members”.  

Project duties can change rapidly during a software development project, so team members must 

communicate often to ensure they know what their role is at various times during the project.  

Scrum meetings facilitate this communication, and give all team members a daily direction to 

focus their efforts.   
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6.2 Process Improvement Cycle 

This case study came about because company leaders were looking for a way to lead a 

process improvement initiative.  The Comparative Agility survey, or any tool used to assess 

agility, is but one step in this process improvement paradigm. Pikkarainen (2005) approach for 

assessing suitability of Agile solutions is useful in building an overall process improvement 

cycle. Pino et. al. (2010) conducted a study and found that 71% of small organizations used some 

process reference model when performing a process improvement initiative.  Pino (2010) 

continues that this helps companies understand what to do.  Pikkarainen (2005) research in 

Finland uses the following system improvement paradigm (see figure ).  

Goal definition 
utilizing agile 

practices

Interview planning 
based on agile 

practices

Interviews and 
improvement 

analysis

Improvement idea 
mapping with best 

agile practices

Workshops and 
learning

 

Figure 18 Process Improvement Paradigm 

6.2.1 Goal Definition 

This case study began by identifying an improvement goal.  For this case study it was the 

broad goal of identifying areas for improvement.  For companies who have never started a 

formal process improvement cycle it may be a good idea to begin with something simple.  

According to Cohn (2010) starting small almost guarantees early success and is vital to gaining 

buy in from skeptics. He is referring to companies who are beginning to use Agile methods for 

the first time, but this concepts aptly applies to process improvement. 

   

6.2.2 Interview Planning  

At the second stage of this cycle is “Interview Planning”.  In Pikkarainen’s model this 

stage seeks to select the process areas, or to use Agile practices to design an ideal “Agile 

Situation Definition”.  This involves an in depth look at the current management system.  Due to 

the modifiable nature of Agile methods it is difficult to describe all the processes.   
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It may be helpful for company leaders to view their management system as a meta-model 

or diagram of their Agile practices as recommended in Ayed et.al (2012). Their research at the 

University of Namur, Belgium investigates how Agile methods can be constructed to address 

specific software processes using a meta model.  By diagramming the overall process, leaders 

can view the system as a whole and see where it lacks functionality or uses overweight 

processes.  Ayed et.al. supports a general approach to construct or refine Agile methods based on 

methodological and quality assessments.   

 

This meta-model method could be combined with Dyck’s (et. al 2012) model for 

“Identifying Common Characteristics in Fundamental, Integrated, and Agile Software 

Development Methodologies”.  In this model, the current core practices can be compared by 

looking for “supportive disciplines, development phases, proceeding strategy, specification 

depth, mandatory practices, and procurance assistance” (Dyck 2012).  The meta-model can be 

useful, but is not a requirement for this stage.  Another option is to simply list key current Agile 

practices in a table as was done in Pikkarainen’s case study(2005).   

 

6.2.3 Interviews and Improvement Analysis 

This stage involves asking assessment questions and creating a dialogue to determine the 

most important areas for improvement.  For this case study the Comparative Agility report 

generated actionable directions to lead improvement efforts.  Other options in this stage could 

have been the Extreme Programming – Evaluation Framework (XP-EF), or a self made list of 

questions designed to assess agility.  The second part of this step, however, consist of defining 

Agile solutions with the interviewees to determine which practices can actually work.   
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6.2.4 Improvement Idea Mapping  

Once the system has been examined, and improvement efforts are directed in a specific 

direction, focus should be put on listing and prioritizing improvement efforts.   Agility Path 

(2013) is a framework designed to guide a “progressive organizational transformation” with 

many processes, metrics and tools.  Key leaders can use agility path to iteratively seek change.  

This can be considered an Agile way in which to improve your Agile practices.  Similar to 

Scrum this process takes place using sprints.  In essence this framework seeks to create a 

“improvement backlog”.  New improvement ideas are generated and added to the improvement 

backlog list and prioritized.    Once this list is completed the highest priority items are selected 

and developers commit to doing those improvements during the sprint.  Once the backlog is 

created and prioritized, effort must begin to use these new ideas. 

   

6.2.5 Workshops and Learning 

This step consists of giving developers the information and tools they need to 

successfully implement these new ideas.  This involves everything during the process 

improvement sprint.  Items on the improvement backlog may require training, new tools, or even 

the complete redesign of a system.  After the sprint is over, a retrospective is conducted to 

discuss what can be improved upon and what worked well.  New ideas can then be added and 

prioritized in the list.  Then a new sprint is planned and new items are agreed upon to be the 

focus of the new sprint. 
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Changes cannot be made overnight or in a single step.  Sureshchandra (2008) recommend 

conversion be done gradually with an Agile approach.  During the “Workshop and learning” 

stage meetings should be conducted to facilitate a discussion on ways in which this might work.  

This means that teams should decide for themselves which parts of Agile to use based off of 

retrospectives.  Assessment tools such as the Comparative Agility survey are not one time fixes, 

nor is the overall process improvement paradigm.   It is a series of steps that should be iterated 

through often.    State of Scrum (Kim 2013) also identified that Active senior management 

sponsorship and support as well as a clear set of business goals to be achieved with Scrum 

account for 49% of problems.  Pino (2010) highlights this sentiment by saying “the success of 

process improvement in small organizations is also directly related to the manner in which the 

improvement project is managed”.  

 
6.3 Future Process Improvement Cycles  
 

It is important to remember that process improvement is a cycle and should be review 

and revisited from time to time.  After the first round more specific goals will be necessary.  

Improvement ideas should not only be generated at the practices level.  At the Agile tour 

conference in 2011, Hillel Glazer gave a presentation describing 3 level to think about when 

desiging improvements.  These levels are Values, Principles and Practices. Practices are what 

most people commonly think of when they discuss Agile methods.  Examples of this are daily 

standup meetings, or restricting work in progress.  These practices have their purposes, but are 

done because they support a set of Agile principals.  Pikkarainen (2005) states the focus of Agile 

principals is “customer satisfaction, rapid answer to changes, and close co-operation between 

stakeholders and developers”.  Another example of principals is the Principals behind the Agile 

Manifesto (Agile Alliance 2001) included in section 9.2.     Additionally, these principals should 

be rooted in a set of values. Focusing on practices misses out on the principals and values.  

Examples of values specific to Agile are summed up in the Agile Manifesto (Agile Alliance 

2001), though companies may have slightly different values depending on their industry and 

product type.   
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Chapter 7  
Discussion and Conclusion 

This chapter summarizes the entire research paper.  It begins by discussing the survey itself and ways in 

which the survey could be improved.  The conclusions of this paper are then described.  Finally ideas for 

further research are discussed. 

 
 

7.1 Comparative Agility Survey Discussion 
 

The difficulty software developers face when using agile methods is to determine how 

well they are working for the company (performance) and identify which practices need 

improvement efforts.  The survey not only identifies areas in which the company lags behind 

their competitors, it also provided the company with a direction to focus improvement.  It is 

important to remember that these results are only the opinions of developers working in the 

teams.  The Comparative Agility survey does not quantify the results in a way that can easily be 

measured financially (Williams 2010).  It doesn’t take into account whether the developers are 

using Agile tools in the most optimum way.  Rather it seeks to see how satisfied team members 

are with the management of their day-to-day task and then compares it to other respondents 

within the database.  Moreover is serves as a catalyst for participant to discuss problems and look 

for solutions.  This further fuels the lean concepts that everyone can contribute something 

towards continuous improvement. 

 

The survey could be improved in several ways according to the participants.  

Respondents said that the survey was good, but felt very generic and certain parts were not 

applicable to their work due to the nature of their products and the way in which their products 

support end users.  Additionally it does not take into account how familiar teams are with Agile 

tools. What gives weight to the survey however is that it compares results with results of other 

competing companies who are also interested in improving their usage of Agile practices.  

Because the other survey participants are also trying to improve it is logical that they are also 

being completely honest with the survey.   
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It was noticed that when multiple filters were added, little to no survey data was 

available.  This is most likely due to aggregate survey participants not answering initial survey 

questions describing their role, industry, project type, etc.  This may also be due to the ambiguity 

of reference for survey participants.  It might be beneficial for participants if the Comparative 

Agility website would further describe the filter options.  They may also wish to convince more 

participants to completely fill out the surveys initial questions.  One scientifically proven method 

that might aid in convincing participants to answer all of the questions is Social Proofing 

(Goldstein 2008).  This might be accomplished by creating a statement telling participants that 

the majority of companies who have taken the survey and had the greatest success have done so 

by really analyzing their roles filling in all the initial questions.  The more this tool is used by 

active companies the more accurate the results of the survey become.  A large sample increases 

the chance of statistical significance because it more reliably reflects the populations mean 

(Hastie 2013). 

 

Another concern is how to interpret the data.  If we look at the data only compared to 

web/software development (Figure 7) we see that Knowledge Creation and Planning are farthest 

from the mean.  However if compared to Internal project (Figure 8) and Commercial projects 

(Figure 9) we see that it can have different categories that are of higher importance.  For this 

research paper the author chose to combine the results of three separate reports.  One report does 

not seem to capture enough information to focus improvement efforts.  This is why it is key to 

also conduct discussions about low scoring areas and see why these areas are creating problems. 

Additionally, for this case study the author used four collectors to collect departmental data. One 

collector could have been used instead, and results for the individual team could have chosen 

their specific role.  Surveys could have then been filtered based on roles and the four team’s data 

would have been available. 
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7.2 Conclusion  
 

The Comparative Agility survey worked well for the purposes of assessing agility and 

identifying areas of improvement.  It lead to developers and key leaders having a discussion 

about what was wrong and how they could fix it.  Data reflecting the views of the test subjects 

was easy to collect and the survey didn’t take long to administer.  The CA website calculated the 

results and made them available in both an exportable spreadsheet as well as a graphical report.  

For the analysis the author was able to compare results against a large database (10,551 surveys).  

The CA website also allowed us to compare results with surveys more specific to industry and 

project types. In the case study, the survey was administered to 4 departments (15 people) and it 

was discovered that the company’s developers were least satisfied with their Knowledge 

Creation and Requirements.  Furthermore, additional data gave insight into what areas specific to 

each team developers were least satisfied with.  This information was used to lead workshop 

discussion to fine-tune the company’s agile practices and ultimately improve performance.   

 

  When these reports were compared, trends in low scoring and high scoring dimensions 

were recognized and gave a clear direction to focus improvement efforts.  Due to the pick and 

choose nature of Agile methods, it takes experienced management to know when something is 

working and when it should be improved upon.  They have to know when things are working and 

when they must step in and make the necessary changes.  Management must also be familiar 

with Agile tools so they can custom fit a Agile program to their specific needs. The Comparative 

Agility survey can give the managers the information they need to initiate positive changes. 
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7.3 Further Research 

 

A significant amount of time was spent researching various other survey methods, but 

ones identified had significant disadvantages either through number of questions, difficulty in 

finding comparable data or research. 

It is recommended that further MSc or PhD research could be conducted to: 

 Recreate this experiment with another software development company in which the 

female population better reflects the overall female representation with software 

development. 

 Us the XP-EF analysis tool on a software development company to see if it too can 

suggest focused areas for improvement efforts. 

 Use both the Comparative Agility survey and the XP-EF analysis tool in a case study 

together.  Those two methods could then be compared. 

 Implement and study Pikkarainen’s entire process improvement paradigm, or Dr. Sidky’s 

process to lead Agile process improvement efforts. 

  

Future theoretical studies and case studies should not be limited to only include the 

Comparative Agility Survey and the XP EF survey.    It is the author’s recommendation that 

future theoretical study should include a new assessment tool created by handpicking the best 

parts from contemporary theories and case study.  So many unanswered questions remain, but so 

long as the spirit of exploration is preserved, science moves forward.  
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9. Appendicies 

9.1 Glossary 

Agile – Agile methods are software development methods that are based on iterative and 

incremental software development. The development is evolving in self organizing teams 

that often are cross functional. These methods are based on the Agile Manifesto (2001). 

 

Internal Projects – internal projects for the development of new functions and new products or 

enhancement feature that can be used improve their current products that will become 

part of the core offering. 

 

Definition of Done – A set of principles that has to be fulfilled before a work item can be moved 

to the next column.  

 

Heavy Weight Methods – a more traditional project management method that requires lots of 

upfront planning, is heavily regulated. 

 

Lean – Lean software development is the transitioning of the Lean manufacturing and Lean 

Principles into software development. These were adapted from the Toyota production 

system.  

Lead Time - Lead time is the time it takes a work item to pass through the work flow 

 

LightWeight Methods – a project management method focusing on less documentation and 

more communication / collaboration. 

Kanban - a system for visualizing the flow of work and limiting work in progress. Kanban 

allows a team to reduce waste and focus on delivering customer value. (JIRA 

Sprint -  also known as an iteration — is a short (ideally two to four week) period in which the 

development team implements and delivers a discrete product increment, e.g. a working 

milestone version.  

 Active Sprint An active sprint is a sprint which has been started and is now visible in 

Work mode. 

 Future Sprint A future sprint is a sprint which is being planned in Plan mode but has not 

yet been started. 

Product Backlog - A product backlog is a high level list of customer requirements for the project 

that is owned by the product owner/manager. 
 

Scrum -  an Agile development framework where work is completed iteratively over a number 

of discrete time periods (sprints).  
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Wallboard - A wallboard is a type of information radiator that displays vital data about the 

progress of the development team. Similar to a scoreboard at a sporting event, wallboards 

are large, highly visible and easily understood by anyone walking by.  

WIP – WIP is short for Work In Progress, i.e. the number of work items that is in the team’s 

workflow. 
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9.2 Principles behind the Agile Manifesto 

We follow these principles: 

Our highest priority is to satisfy the 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 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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9.3 Survey Filter Options 

 

Results of the survey can be broken down into very specific comparison parameters.   

Surveys can be compared with: 

 

 Time Agile Has Been in Use : 

 0-6 months 

 7-12 months 

 1 year, longer 

 Project Type:  

 Commercial 

 Web Development 

 Internal 

 Contract 

  Other) 

 Number of Team Members:  

 1-10 

 11-25 

 26-50 

 51-100 

 More that 100)  

 Number of Teams on Project:  

 1, 

 2-5, 

 6-20, 

 21-50 

 More than 50) 

 Project Industry:  

 Aerospace/Defense/Military 

 Business Services/Consultancy 

 Chemicals/Petroleum 

 Computer Manufacturing 

 Computer/ Network Services Consultancy 

 Comsumer Products 

 Data Processing 

 E-Commerce/ E Business 

 Education 

 Engineering/Architecture/Construction 

 Entertainment/Publishing/Broadcasting 

 Finance/Banking/Accounting 

 Government 

 Medical/Healthcare/Hospital 

 Insurance/Realestate/Legal 

 ISP/ASP/Communications Carrier 
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 Life Sciences/Biotech 

 Manufacturing 

 Marketing/Advertising/Public Relations 

 Mining/Energy/Utilities/Refineries 

 Non-Profit/Trade Association/R&D 

 Pharmaceuticals/Biotech/Agriculture 

 Retail/Wholesale/Distribution 

 Security/Storage Provider/SAN Management 

 System/Network Integrator or Provider/VAR 

 Telecommunications/Network Service Provider 

 Tourism/Travel/Hotel/Restaurant Services 

 Transportation (highway, air, railroad, maritime) 

 Web/Software Development 

 Other 

 Team Member Role  

 Analyst 

 Architect 

 Development Manager 

 Product Owner 

 Programmer 

 Project Manager 

 ScrumMaster 

 Stakeholder 

 Subject Matter Expert 

 Tech Lead 

 Tech Manager  

 Tester 

 Other 

 Involves Outsourced Development 
 Yes 

 No 

 Employee Location 

 Africa 

 Antarctica 

 Asia 

 Australia 

 Europe 

 North America 

 South America 
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