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Abstract 
Recent times have seen the emergence of agile software development 
methods, valuing flexibility, customer collaboration, and focus on the de-
velopment team and working software rather than focus on tools and 
documentation. What is unknown is which type of software development 
method is really better than the other. This thesis consists of a historical 
overview of software development methods and an investigation of the 
level of satisfaction with different types of software development methods 
and the attitude towards the agile values. Through a quantitative study, 
Swedish software development organizations have been heard regarding 
these issues. The results, although not fully statistically supported, indi-
cate that practisers of more traditional software development methods 
were slightly more satisfied with their methods than practisers of agile 
methods were, but the agile method practisers were instead more satisfied 
with how their method helped them in satisfying their customers’ wants 
and needs than the traditional method practisers were. Both types of 
software developers were more positive towards the agile values than their 
counterparts, but the practisers of agile software development methods 
were so to a greater extent. 
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Sammanfattning 
På senare tid har agila systemutvecklingsmetoder trätt fram på markna-
den, metoder som värderar flexibilitet, kundmedverkan och fokus på ut-
vecklingsteamet och fungerande mjukvara snarare än fokus på utveck-
lingsverktygen och dokumentation. Vi vet dock inte vilken typ av sy-
stemutvecklingsmetod som verkligen är bättre än den andra. Den här 
uppsatsen består av en historisk översikt av systemutvecklingsmetoder 
och en undersökning kring graden av belåtenhet med olika typer av sy-
stemutvecklingsmetoder och attityden till de agila värderingarna. Genom 
en kvantitativ studie har svenska organisationer som utövar systemutveck-
ling tillfrågats angående detta. Resultaten är inte helt säkra, men anspelar 
på att utövare av mer traditionella systemutvecklingsmetoder var något 
mer nöjda med sin metod än utövare av agila metoder var, men de agila 
utövarna var istället mer nöjda med hur deras metod hjälper dem med att 
tillgodose kundernas behov och önskemål än de traditionella utövarna 
var. Båda typerna av systemutvecklare var mer positiva till de agila värde-
ringarna än deras motsatser, men de agila metodutövarna var positiva till 
en större utsträckning. 
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1 Introduction 
In the introduction of the thesis we give you a brief historical background of agile software 
development methods followed by a discussion of what we feel is problematic and un-
known about them today. This then emanates in the formulation of hypotheses and the 
purpose of our study. Finally, this chapter contains demarcations and the focus of the study, 
who the interested parties might be, and a listing of the preambles of each chapter serving 
as a brief disposition of the thesis. 

1.1 Background 
The current software development situation is not working at its best (Ambler, 
2002). Information systems do not meet the demands from the customers when they 
are delivered, which is often too late to begin with and over budget at that. Not meet-
ing the demands is also related to the fact of very long development times, which 
renders the software obsolete even before it has been implemented. Furthermore, 
customers and developers are too isolated from each other, not being able to influ-
ence or educate each other in the development process. 

Since the late 90:s a new way of looking at software development has emerged. De-
velopers and methodologists have created methods like DSDM in 1994 (Stapleton, 
1994), XP in 1996 (Munro, 2003, cited in Haidari & Schelin, 2003), and Scrum also in 
1996 (Advanced Development Methods Inc., 2005), but these methods also have an 
ancient predecessor in Evo conceived already back in 1976 (Larman, 2004). These 
methods were initially generally called lightweight development processes (Cockburn, 
2002), but have come to be known as agile methods since the formulation of the Ag-
ile Manifesto in 2001 (Beck, Beedle, van Bennekum, Cockburn, Cunningham, 
Fowler, Grenning, Highsmith, Hunt, Jeffries, Kern, Marick, Martin, Mellor, Schwa-
ber, Sutherland & Thomas, 2001; Cockburn, 2002). 

The Agile Software Development Alliance (or Agile Alliance for short) was formed 
in February 2001 by 17 methodologists and advocates of lightweight development 
processes (Ambler, 2002; Cockburn, 2002). The participants at the workshop came 
together to discuss what they might have in common (Cockburn, 2002) and what 
they realized was that their differences were much smaller than their similarities 
(Fowler, 2003). Even if they could not agree upon a single agile software development 
method, the alliance was still formed and four central values were stipulated. They 
were: 

• Individuals and interactions over processes and tools 

• Working software over comprehensive documentation 

• Customer collaboration over contract negotiation 

• Responding to change over following a plan 

(Ambler, 2002; Beck et al., 2001; Cockburn, 2002; Larman, 2004) 
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These values will be discussed in more detail in our frame of reference. Suffice to say 
here and now that the left values above are the ones associated with agile software de-
velopment methods as opposed to the right ones, more connected to other forms of 
software development. 

What was also agreed upon during their workshop was to use the term “agile” over 
the previous “lightweight” since it was believed that the latter suggested some sort of 
anti-method or reaction against traditional methods rather than a common belief in a 
number of core principles (Cockburn, 2002). The Manifesto in its entirety can be 
seen in appendix 1. 

So the methods that are agile are fundamentally different in thinking than more tradi-
tional waterfall-based methods. What other methods than the agile ones should be 
called is somewhat disagreed upon in the literature. Ken Orr in Highsmith (2000) re-
fers to them as “monumental”, Ambler (2002) suggests “prescriptive”, Wake (2002) 
“traditional”, Schwaber & Beedle (2002) “defined”, Fowler (2003) “engineering”, Lar-
man (2004) “heavy”, and Microsoft (2004) calls them “formal”. The name that came 
most natural to the authors was “traditional software development methods” so that 
is the term used throughout this thesis for all other software development methods 
than the newer agile ones (with one exception, which we will come to). 

1.2 Problem 
In accordance with the four values above, there is a lot to gain on adapting an agile 
software development method, but there are also those who oppose this thinking and 
claim that the success of agile software development projects actually owe their 
thanks to the talent of the involved individuals rather than to the methods themselves 
(Microsoft, 2004) and that an agile software development method like Extreme Pro-
gramming in the hands of inexperienced and untalented developers becomes cumber-
some (Germain & Robillard, 2005) and a method like DSDM could make the devel-
opment team feel as if today is always the day before deadline and render the devel-
opment team physically and/or mentally ill after delivery (Wikerdahl & Gemark 
Åsebrant, 2001). What actually is true is something that remains to be seen, since 
there are as of yet very scarce research in the field of agile software development, 
which also as a matter of fact is a reason for why this report has been written. 

So this is one of the main problems that we see with the research of today – we do 
not know actually how efficient agile software development methods are for sure. 
Also, companies might feel stuck with the software development method that they 
have today and maybe they even have thoughts about migrating to another approach. 
This is reflected on how satisfied developers are with the method or methods being 
used. In fact, it has been suggested that the use of agile software development meth-
ods (in this case DSDM) will lead to more satisfied developers (Wikerdahl & Gemark 
Åsebrant, 2001). 

So knowing how satisfied developers and their customers are is a possible approach to 
investigating what type of software development method actually is better than the 
other, at least in that aspect. The authors, however, are inclined to believe in the 



 Introduction 

 3

positive over the negative aspects of agile software development, and therefore also 
that those methods generally are a better choice than traditional methods, and it is 
this assumption, together with our problem discussion stated above, that has led us 
up to the formulation of a hypothesis (see section 1.3), which is something we have 
aimed to support or falsify in this thesis. 

An important issue not to be forgotten here though is the customers who are very 
much exposed to the outcome of the development process. They are the ones order-
ing that the information system should be built and they are also the ones putting up 
the money for it and for that they expect to receive functional software, and on time 
at that. It is therefore vital for the developers to be able to gratify this if they want to 
continue making business. This is where the software development method is sup-
posed to enable the developers to accomplish this task for the customers. The method 
should be there to help developers satisfying their customers’ wants and needs, not 
constitute a hindrance. The question then is to what extent the methods used today 
are perceived to actually help the developers with this. Furthermore, could there be a 
discernable difference here between the traditional software development methods 
and their agile counterparts? If there is such a difference, we have a firm, and perhaps 
plausible, premonition it is to the advantage of the agile methods and not the other 
way around. These thoughts led us up to the formulation of a second hypothesis to 
be included in the thesis. 

What more is interesting to learn, while on the subject, is what the general opinions 
of the new thinking in software development brought by the agile movement are 
among the developers. Perhaps there is a strong unknown consensus out there that 
these principles are in fact desirable and worth aiming for in all cases of software de-
velopment, perhaps not. Is it so that the developers actually using the agile software 
development methods are the ones who are overly positive to this new approach 
whilst others remain happy the way they are with a more traditional thinking? 
Maybe all developers share an equal opinion on these values and their counterparts 
regardless of what type of method they are currently using. We do not know, but we 
intend to find this out as well. We believe it to be probable though that developers 
using agile software development methods ought to have a more positive approach to 
the agile state of mind. The final hypothesis of this thesis suggests the latter assump-
tion above. 
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1.3 Hypotheses 
Hypothesis 1: Practisers of agile software development methods are more satisfied with 
their methods than practisers of traditional software development methods are with 
theirs. 

Hypothesis 2: Practisers of agile software development methods are more satisfied with 
how their software development methods help them in satisfying their customers’ 
wants and needs than practisers of traditional software development methods are 
with theirs. 

Hypothesis 3: Practisers of agile software development methods have a more positive 
attitude towards the agile values than practisers of traditional software development 
methods have. 

1.4 Purpose 
The purpose of the thesis is to support or falsify our three hypotheses. 

1.5 Demarcations and Focus 
As you will notice later on, the investigations conducted for this thesis has been lim-
ited to the geographic area of Sweden and to companies in the software development 
business with 10-199 employees. The reason for this and the consequences this entails 
is discussed in more detail in the method chapter, especially in section 3.1.4. 

The frame of reference contains several brief descriptions on software development 
methods that the authors believed to be relevant for this study. The descriptions in-
clude well-known methods, as well as several Swedish approaches to software devel-
opment due to the local setting of this thesis, but the list of presented methods is in 
no way to be considered as complete since several other software development meth-
ods, not covered by our frame of reference, might exist. 

1.6 Interested Parties 
This thesis is aimed both at professionals and academics with a large experience in 
software development methods as well as students within the software development 
area who are curios about the field of agile software development. In order to get the 
most out of it, members of the two different groups should, however, read the thesis 
in a somewhat different way at least when it comes to the thesis’ rather extensive 
frame of reference. A reader experienced in software development could focus on the 
final summary of this chapter where a comparison between agile and traditional 
software development methods is provided as well as a classification of the different 
methods on a scale ranging from the agile extreme to the traditional extreme. In this 
case the reader should also consider the large part of this chapter to be more of a 
book of reference and not as something to be read from start to end. 

A reader more inexperienced in this field would probably benefit from studying the 
frame of reference more closely since it provides a brief background on the evolution 
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of software development methods ranging from the early waterfall based methods to 
the modern software development methods of today. 

The language of this thesis is English, but the organizations studied are Swedish com-
panies in the software development sector. We feel that the choice of language is mo-
tivated since a larger audience may be interested in the thesis for several reasons. 
First, we feel that we have established a good ground for research in the area of agile 
software development. Second, Sweden has been and is still a prominent IT country 
and Swedish research has had impact on several of the software development methods 
described in this thesis. 

1.7 Disposition 
This is a listing of all the preambles to the chapters of this thesis. Together the serve 
as a brief disposition of what the reader can hope to find in each chapter. 

Chapter 1 Introduction: In the introduction of the thesis we give you a brief his-
torical background of agile software development methods followed 
by a discussion of what we feel is problematic and unknown about 
them today. This then emanates in the formulation of hypotheses 
and the purpose of our study. Finally, this chapter contains demarca-
tions and the focus of the study, who the interested parties might be, 
and a listing of the preambles of each chapter serving as a brief dispo-
sition of the thesis. 

Chapter 2 Frame of Reference: This chapter gives the reader a short description 
of some of the most well-known software development methods used 
up until today, including some that might be more commonly found 
in Sweden, which is the setting of this study. The methods are first 
presented, traditional separated from agile. Thereafter, the special 
case of the Microsoft Solutions Frame-work is addressed. Finally, all 
methods are summarized and distinguished into two categories. Ini-
tially, however, two additional sections are motivated. The first one 
contains a brief discussion on what is meant by the term satisfaction 
in this thesis. The other section is devoted to a discussion of regard-
ing software development terms used differently in the literature. 
This section also gives the reader our standpoint of the terms for this 
thesis. 

Chapter 3 Method: The method chapter aims to provide the reader with suffi-
cient information on how to redo our investigation from scratch and 
therefore includes discussions on how the method was selected, what 
principles were used when designing the questionnaire, how we went 
about in finding a suitable selection out of the found total popula-
tion, the contacting of this selection, and in what ways we aimed to 
analyze our data. The chapter also contains additional discussions on 
the trustworthiness of the thesis, namely objectivity, reliability, valid-
ity, and generalizability. 
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Chapter 4 Empirical Findings: This chapter contains the compiled data from the 
survey conducted. The data is covered in separate sections and pre-
sented in graphs and figures as well as in explanatory comments. In 
the first section the percentage of answers is discussed before we in 
the following sections address the diffusion of methods, the satisfac-
tion with the methods, and finally the attitude towards the agile val-
ues. Those following sections are all handled from three perspectives 
– the overall view, the traditional view, and the agile view. 

Chapter 5 Analysis: In the analysis the empirical findings from the survey are 
weighed against each other using primarily the purpose of the thesis, 
but also our frame of reference. Our three hypotheses are supported 
or falsified one by one in discussions below by looking at our col-
lected data and our previous knowledge. 

Chapter 6 Conclusions: In the analysis, with the help of our three hypotheses, 
we have been able to draw some conclusions. These conclusions are 
shown in this chapter as a concise list. 

Chapter 7 Final Discussion: In our final discussion remnant topics of interest are 
handled. These include a brief discussion of the fulfillment of the the-
sis’ purpose, a method discussion, some reflections on our thesis, and 
suggestions for further studies. 
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2 Frame of Reference 
This chapter gives the reader a short description of some of the most well-known software 
development methods used up until today, including some that might be more commonly 
found in Sweden, which is the setting of this study. The methods are first presented, tradi-
tional separated from agile. Thereafter, the special case of the Microsoft Solutions Frame-
work is addressed. Finally, all methods are summarized and distinguished into two catego-
ries. Initially, however, two additional sections are motivated. The first one contains a 
brief discussion on what is meant by the term satisfaction in this thesis. The other section is 
devoted to a discussion of regarding software development terms used differently in the lit-
erature. This section also gives the reader our standpoint of the terms for this thesis. 

2.1 Satisfaction 
In the introduction we used the term satisfaction freely. It is our assumption that 
most people that would be interested in this thesis would be aware of the term as well 
as sport a general idea of its definition. Nevertheless, at the same time we believe it to 
be important to present the reader with a definition in order to eliminate all possible 
misinterpretations within the thesis. This is supported by Oliver (1997) who de-
scribes satisfaction as something everyone knows the meaning of until they are asked 
how to define it, then, suddenly, no one knows. 

The word satisfaction itself is indeed rather ambiguous and carries several meanings 
ranging from psychological and religious to economical and judicial. There are also 
several definitions of customer satisfaction mainly dealing with a customer’s perceived 
experience of a product or service (Oliver, 1997). The meaning of use in this thesis is 
fairly general in comparison and it is therefore hard to relate the term to any specific 
science. Because of that, what remained a resort for us was the pure linguistic mean-
ing of the word itself. For that we consulted two major English dictionaries. We first 
looked at the Oxford English Dictionary, which gave us the following definition: 

The payment in full of a debt, or the fulfillment of an obligation or claim. 

(The Oxford English Dictionary, 1989) 

The second dictionary was Webster’s, which defines satisfaction as: 

Settlement of debt; payment or discharge of obligation. 

(Webster’s New Twentieth Century Dictionary, 1975) 

As stated above, these definitions are rather general, arguably not explicitly helpful in 
this thesis, but on the other hand you could look on the bright side and claim that 
they are in fact applicable in many situations covering several aspects. However, that 
would not help us either in this matter. Suffice to say that it is one of those words 
that is easy to use and understand, but more difficult to define without getting a too 
widespread result in the process. 
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In any case, the two definitions above are very similar and if combined with the feel-
ings of developers and customers towards the software development methods, you 
will understand what is meant by the term satisfaction in this thesis. 

2.2 Confusion of Terms 
Before briefly orienting the reader in different software development methods, we 
first need to define a few terms that one is confronted with when learning on the sub-
ject that otherwise would make you wonder what exactly is being discussed. The 
terms in question are method, methodology, model, framework, and process. This 
confusion might also be further deepened by the fact that the authors are in fact 
Swedes and therefore are more familiar with our own terms, but since more than half 
of our consulted literature is in English we felt that is was more than necessary to 
clarify what is meant by the terms mentioned above. 

Method, as opposed to model, is a more detailed description of how to solve a certain 
problem, whereas the model is the more general overview of phases during the devel-
opment process (Andersen, 1994; Apelkrans & Åbom, 2001). The word framework 
can also be used interchangeably with model (Andersen, 1994; Apelkrans & Åbom, 
2001). Process is another term, which can best be on an equality with model, focusing 
on the phases of software development. The final term mentioned is methodology and 
it is now that things become more complicated. Depending on who you ask, you will 
get different answers as to what is meant by methodologies. According to Cunning-
ham & Cunningham (2005), the British, and original, meaning of the word is “a study 
of studies”, but an American (in this case agile software development forefront figure 
Alistair Cockburn) could just as well use it synonymously with method, or more pre-
cisely like a “greater” method. 

The classification of different approaches in, for instance, models and methods is not 
clear in many cases. As the heading suggests, there is a lot of confusion on the matter. 
For instance, in Stapleton (1997) the term method is used throughout the book, ex-
cept for on one page where the author confesses that DSDM is actually more of a 
model than a method. Another example is Graham, Henderson-Sellers & Younessi 
(1997) who pose more of an opposite to what we are used to when they say that a 
method consists of models. Moreover, it is neither the scope of this thesis to discuss 
different terms nor is it our intention to further add to this confusion. Hence, the 
predominant term used in this thesis is method since it the one most frequently en-
countered by the authors. 

2.3 Traditional Software Development Methods 
This section will cover the software development methods that we refer to as tradi-
tional. The order in which they are discussed is roughly chronological, starting with 
the (in the computer age now ancient) Waterfall Model and ending with more mod-
ern approaches. As you will notice, several of the methods described here are of 
Swedish origin, which is, as we stated before, due to the setting of this study. The 
varying quantity of text in the following sections is due to a mixture of different fac-
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tors namely perceived amount of usage today, modernity of the method, available lit-
erature, and overall relevance to the study. 

2.3.1 The Waterfall Model 
One of the oldest forms of software development, dating back to the late 1960:s 
(Boehm, 1981), is the one we call The Waterfall Model. It consists of a series of phases, 
typically concept study, requirements analysis, architectural design, coding, and veri-
fication, that originally were executed in a sequential manner (Apelkrans & Åbom, 
2001), hence describing in what order you should be doing your work while develop-
ing software. This way of working resembles the flow of water in a waterfall (consult 
the figure below). 

 

Figure 2-1 The Waterfall Model in its purest form (Apelkrans & Åbom, 2001; Boehm, 1981) 

The Waterfall Model has then been revised over the years into a more iterative nature 
(figure 2-2) where each phase should be iterated as many times as needed in order to 
attain the greatest results (Boehm, 1981). In addition, iteration can involve not just 
the current phase, but also earlier phases as well. This has given birth to other names 
of The Waterfall Model like The Iterative Waterfall Model and The Cascade Model 
(Apelkrans & Åbom, 2001). Today, The Waterfall Model also goes by the name 
SDLC, which stands for the System Development Life Cycle (Microsoft, 2004). 

Since The Waterfall Model only comprises of phases describing the essential devel-
opment of the information system (implied clearly by the meaning of the modern 
abbreviation SDLC), it has been complemented with phases outside the development 
in order to cover the whole life cycle of an information system. Among these we find 
the initial change analysis that often leads up to the choice to start developing the in-
formation system or not as well as phases covering software maintenance and the 
termination of the system (Apelkrans & Åbom, 2001). 
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Figure 2-2 An enhanced version of The Waterfall Model (Boehm, 1988) 

2.3.2 ISAC 
ISAC (Information Systems Work and Analysis of Changes) is the name of a Swedish re-
search group that in the seventies developed a method for software development 
(Andersen, 1994). The method became famous internationally since it was probably 
the first method giving the user tangible advice on how to proceed in the develop-
ment process. It has also come to be known as a Scandinavian view on development 
(Andersen, 1994). ISAC includes detailed instructions for notation and it is in fact a 
method solely for the early stages in the development of new software, especially the 
analysis (Andersen, 1994). Compared to the traditional Waterfall Model, this means 
the concept study, the requirements analysis, and the architectural design. 

2.3.3 SASD 
According to Andersen (1994), similar to ISAC is SASD (Structured Analysis and 
Structured Design), a development method for analysis and design of software. SASD 
is also well known and used method in USA and Great Britain (Apelkrans & Åbom, 
2001), which is probably due to its American heritage. 
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Even though SASD is similar to ISAC in that they both focus on the analysis, SASD 
covers more of the development process than does ISAC (Andersen, 1994). Once 
again compared to The Waterfall Model, SASD also includes the realization of the in-
formation system, i.e. coding. Additional to the traditional structure in The Waterfall 
Model is a parallel activity to the design process (Andersen, 1994). Here you consider 
future equipment necessary for the information system and this knowledge is equally 
important to the results from the design phase. Also, a suggested test plan should be 
created before coding takes place (Andersen, 1994). 

2.3.4 JSD 
An Englishman by the name Michael Jackson is the founder of Jackson System Devel-
opment (JSD) together with his colleague John Cameron. JSD, a further developed 
version of SASD, has been used extensively in Sweden (Apelkrans & Åbom, 2001) 
and was very groundbreaking when it was introduced, since it had a focus on both 
the analysis and design phases as well as the implementation of the whole develop-
ment process. Software development methods have usually had their focus on either 
or (Andersen, 1994). In JSD, a lot of what is represented in The Waterfall Model is 
found here too. 

JSD consists of a total of six steps where the first five has to do with analysis and de-
sign and the last one is concerned with the implementation. The steps are: 

1. Entity action step 

2. Entity structure step 

3. Initial model step 

4. Function step 

5. System timing step 

6. Implementation step 

According to Andersen (1994), not much is to be gained by having a lot of previous 
experience of various other software development methods when using JSD. Fur-
thermore, not much information on how to proceed in the steps is given, save maybe 
that you might want to involve the users in the five first steps and save a lot of the 
decision making for the final step (Andersen, 1994). 

JSD was conceived in the early eighties, but already in the late seventies Jackson had 
formulated his thoughts on programming in what is known as Jackson Structured Pro-
gramming (JSP) (Andersen, 1994). In this way, JSD can be seen as an extension of 
Jackson’s earlier work considering programming (Apelkrans & Åbom, 2001). Also, 
JSP was in 2001 still used together with COBOL in some larger organizations 
(Apelkrans & Åbom, 2001). 
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2.3.5 The SIS Reference Model 
The SIS Reference Model is a Swedish idea presented in 1989 as a revised version of the 
older SIS-RAS Model (Apelkrans & Åbom, 2001). Both methods consist of different 
stages, but the newer version includes working with these stages in an iterative man-
ner rather than sequential. Each one of these stages can also be further divided into 
small steps of work and at the end of each stage a decision is made on whether to iter-
ate or if the quality and functionality is sufficient for the team to move on to the next 
stage (Apelkrans & Åbom, 2001). Using a simple three grade shading technique the 
suggested focus put on the various steps of work in each stage can also be conveyed 
easily. 

This structure of stages ensures that nothing is forgotten and ends up missing at the 
end of the development process. However, the SIS Reference Model still is custom-
izable where suitable parts are used and where user influence is emphasized 
(Apelkrans & Åbom, 2001). In fact, the method does not exclude the upcoming no-
tion of prototyping and states that when a prototype turns out to be good, it should 
be generalized into a core adaptable after distribution to other organizations. An-
other example of this customizability is the different types of structure among stages 
and steps available. If you wish, you can choose to have either a MAXI, MIDI, or 
MINI model where the MAXI model consists of many stages, but with fewer steps in 
each of the stages and where the MINI model is the exact opposite with fewer stages, 
but with more steps within them (Apelkrans & Åbom, 2001). By doing this you re-
ceive a plan perhaps more suitable for your specific software development project. 

The move from the SIS-RAS Model to the SIS Reference Model is not unlike what 
we have just seen has happened to The Waterfall Model discussed above where the 
revised versions brings iteration and extensibility. In fact, the stages from the SIS-
RAS Model are almost identical to the ones of the original Waterfall Model 
(Apelkrans & Åbom, 2001). 

2.3.6 The Spiral Model 
The Spiral Model by Boehm was introduced in 1988. It is a method with an iterative 
nature consisting of cycles through four steps. Each time round you start by defining 
your objectives, what alternatives you have, and if there are any inhibiting con-
straints in your way (Boehm, 1988). The next step is evaluating these alternatives 
relative your objectives and your constraints (Boehm, 1988) and the third is develop-
ing software, which is usually done in a prototyping manner (Apelkrans & Åbom, 
2001). Around this time in history, prototyping became a serious contender in soft-
ware development and this is reflected in the contemporary methods (Apelkrans & 
Åbom, 2001). Thanks to more powerful hardware and better development tools, a 
new way of testing and evaluating the software evolved. Necessary changes could be 
discovered earlier and could be corrected more easily than before (Apelkrans & 
Åbom, 2001). The final step of the cycle is planning for the upcoming phases in the 
next cycle (Boehm, 1988). And so the spiral begins another lap (please see figure 2-3). 
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Figure 2-3 The Spiral Model (Boehm, 1988) 

The focus of this method is on calculating risk (Apelkrans  Åbom, 2001; Boehm, 
1988) and it is this calculation based on costs and results that helps you decide 
whether to proceed with the next cycle or whether to terminate the project (Rantzer, 
1994). In the words of Boehm himself The Spiral Model helps you answer the ques-
tion “How much is enough?”. This is the main advantage of the method – it stops 
you before you have invested too much in a doomed project. The spiral gets started 
by the setting up of a hypothesis that is either supported or falsified, and if so, the 
spiral is terminated. The mentioned alternatives are handled by parallel spirals that, at 
any time, can prove to pose a higher risk than another and are subsequently termi-
nated (Boehm, 1988). Also, since the spiral lacks support for maintenance (Apelkrans 
& Åbom, 2001; Rantzer, 1994), one can use an additional spiral for this purpose later 
on with the same type of hypothesis testing as before (Boehm, 1988). 

Since the information system becomes more and more complete with time, results 
can be measured in how long you have traveled in the spiral (Rantzer, 1994). Cost in-
vested in the project (both time and other resources) can be read as the distance from 
the center of the spiral as you arc your way through it over time (Apelkrans & 
Åbom, 2001; Rantzer, 1994). 
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2.3.7 The Direct Model 
In 1985 Lars Axelsson and Leif Ortman introduced the SVEA-model, a Swedish soft-
ware development method stressing simplicity and speed in the development process 
that came to be well known (and used) among Swedish companies (Axelsson & Ort-
man, 1990). Even more so is the continuation of the SVEA-model, namely the Direct 
Model. Constituting “the clarification where SVEA was unclear”, using the words of the 
creators, the Direct Model is a more complete handbook on software development, 
taking into consideration the previous experiences with SVEA. The new name cap-
tures the essence of the method: 

• Direct coupling to business development 

• Direct engagement of users in the business 

• Direct result driven and fast development work 

• Direct production with testing of system solutions 

(Axelsson & Ortman, 1990) 

The method, illustrated in figure 2-4, consists of four levels each consisting of a series 
of work steps that influence each other and are sometimes even executed parallel to 
each other. Every level ends with some sort of documentation, supporting the up-
coming level, which constitutes a natural milestone in the project (Axelsson & Ort-
man, 1990). The four levels are: 

1. The starting run where the need for change is concretized, an overview of 
the available alternatives for action is made, and a plan for the following work 
is laid out. Integral work steps include Idea description and Mapping concluded 
by Project Start-up. 

2. Modeling and forming of detail where the information system and the 
business is depicted through modeling and described in detail and where some 
functionality is experienced with. Integral work steps include Data modeling, 
Routine outlining, Construction concept, Table specification, Input/Output speci-
fication, and Prototyping concluded by a Model Summary. 

3. Realization and testing where the whole information system is built and 
tested in its intended environment, the organization is formed, and user edu-
cation is started. The integral work steps are Database construction, Organiza-
tions development, and Technical adaptation and programming concluded by an 
Acceptance test. 

4. Tuning and implementation where performance is secured, final changes 
are made, the documentation is completed, and the information system is de-
livered. Integral work steps on the final level are Database tuning, Program 
tuning, Start-up concluded by the Ending of the project. 

Please note that the four levels (and the figure below) have been translated into Eng-
lish to the best of our ability. 
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Figure 2-4 The Direct Model translated (Axelsson & Ortman, 1990) 

The Direct Model is not a complete method. It primarily covers the initial phases of 
The Waterfall Model, i.e. not the later ones including maintenance and the like 
(Axelsson & Ortman, 1990). 

2.3.8 Rational Unified Process 
The Rational Unified Process (RUP) is a software development method created by the 
software company Rational Software Corp. By the close of 2002 (continuing into the 
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next year) IBM purchased Rational Software for $2.1 billion as part of the strategy to 
expand their “on-demand” thinking (Dagens Industri, 2002). As of then, Rational be-
came a registered software brand of IBM. 

RUP is closely intertwined with the modeling language UML since several of the 
creators of UML were part of Rational (Apelkrans & Åbom, 2001). The Unified Mod-
eling Language standard was stipulated in 1997 by the Object Management Group 
(OMG) as a means to model a complex reality (Apelkrans & Åbom, 2001). UML con-
sists of syntax, semantics, and guidelines for how to achieve this. A drawing tech-
nique commonly utilized in UML is hypertext in order to hide details in your dia-
grams unless you need to see them. This makes the diagrams more compact 
(Apelkrans & Åbom, 2001). 

Kruchten (2000) describes RUP as a software engineering process. He believes in a 
well-defined process that will enable the developers to create repeatable and predict-
able software. RUP also centers on the management of software development projects. 
Working in projects when developing software became increasingly common in the 
years when RUP was introduced (M. Apelkrans, personal communication, 2005-05-
13). Furthermore, RUP lives by six best practices that Grady Booch (in Kruchten 
2000) feels are vital for success in the industry. The best practices in short are: 

1. Develop software iteratively. 

2. Manage requirements 

3. Use component-based architectures. 

4. Visually model software. 

5. Continuously verify software quality. 

6. Control changes to software. 

(Kruchten, 2000, p. 6) 

Since RUP has become widely known (and used), an extensive knowledge base over 
it has been evolved (Kruchten, 2000). All of this documentation becomes a great asset 
for anyone employing the method. Another advantage of RUP is its general nature, 
which enables it to be tailored to many specific needs (Apelkrans & Åbom, 2001; 
Kruchten, 2000). Furthermore since Kruchten and Rational treat RUP as a software 
product, several other benefits are also apparent: 

• The process is never obsolete; companies get new releases at regular inter-
vals, with improvements and up-to-date techniques. 

• All project members can access the latest version of the process on an 
intranet. 
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• Java applets, such as a process browser and built-in search engine, allow 
developers to reach instantaneously process guidance or policies, including 
the latest document templates they should use. 

• Hyperlinks provide navigation from one part of the process to another, 
eventually branching out to a software development tool or to an external 
reference or guideline document. 

• Local, project- or company-specific process improvements or special proce-
dures are included easily. 

• Each project or department can manage its own version or variant of the 
process. 

(Kruchten, 2000, p. 19) 

Well-known examples of software by IBM and Rational of today are Rational Rose 
and Rational ClearCase (IBM, 2005). 

The Rational Unified Process consists of two dimensions (Kruchten, 2000) as de-
picted in figure 2-5. The first and horizontal dimension represents time and is dy-
namic in nature. As you can see it consists of four phases that are comparable to the 
ones of The Waterfall Model, but the first dimension also contains a number of itera-
tions and milestones in between. In the inception phase, the project is established and 
a delimitation of functions in the information system is made. A prototype might 
also be built in this phase in order to see that the project is on track (Apelkrans & 
Åbom, 2001). In the elaboration phase a more detailed plan of the project is laid out 
and the information system architecture is decided upon in order to make parallel 
development possible. A version showing the architecture is built (Apelkrans & 
Åbom, 2001). As the name suggests, in the construction phase, the information system 
is built with a strong focus on verifying its functionality. And in the transition phase, 
the information system is delivered to the customer in a beta version, later revised ac-
cording to the customer’s needs (Apelkrans & Åbom, 2001). 
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Figure 2-5 The Rational Unified Process (Kruchten, 2000) 

The second and vertical dimension represents workflows, or disciplines (Ronin Inter-
national Inc., 2004), and is static in nature. It consists of the actual different activities 
present in the project (Kruchten, 2000), or the content of the project. These work-
flows can further be divided into two sub categories – the first five are process work-
flows and the latter three are supporting workflows (Apelkrans & Åbom, 2001). Alter-
nate names for these are development disciplines and support disciplines (Ronin Interna-
tional Inc, 2004). 

Finally, the shaded areas in the figure represent the effort being put into that particu-
lar activity at that time (Apelkrans & Åbom, 2001). 

There is an extension available for RUP called EUP or Enterprise Unified Process. 
Ronin International Inc (2004) feels that RUP is an insufficient method since it is in-
complete. As you can see in figure 2-6, EUP contains two additional phases (produc-
tion and retirement) as well as several new workflows or disciplines, one among the 
supporting ones, namely operations and support, and then the enterprise disciplines all 
aiming at widening the perspective of the method onto the entire enterprise that it 
exists in. 
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Figure 2-6 The Enterprise Unified Process (Ronin International Inc, 2004) 

Depicted are also phase milestones and an indication on how the team might iterate 
when starting to work on a new release. Sometimes you might want to rescope the 
entire project and jump back to the inception phase. Other times it is sufficient to 
pick up at the elaboration phase and revamp the requirements and possibly the archi-
tecture. It might also be possible to start at the construction phase (Ronin Interna-
tional Inc, 2004). 

The overall idea with EUP is that you begin by adopting RUP and tailor it to your 
environment. Then you do the same with EUP on top of it (Ronin International Inc, 
2004). 

2.3.9 OPEN 
OPEN, which stands for Object-oriented Process, Environment, and Notation, is an ob-
ject-oriented method representing the fusion of several other methods (not covered in 
this thesis), primarily MOSES, SOMA, and Firesmith, but it also utilizes concepts 
from several other sources, including UML (Graham et al., 1997). OPEN has soft-
ware quality as a prime concern and is readily described as a framework out of which 
you can tailor your method to best suit your organization, but still be fully compati-
ble with the rest of the OPEN framework (Graham et al., 1997). For this purpose 
certain guidelines are also available within OPEN to use when choosing among the 
extensive material available. An example of a tailored method is the contract-driven 
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lifecycle. As in the case of RUP, OPEN also focuses on controlling the development 
within projects (Graham et al., 1997). 

The general structure of OPEN is that the whole process consists of a series of activi-
ties, which are long-term objectives of what is to be done (The OPEN website, 2005). 
Activities are then solved by the smallest pieces of work called tasks. These tasks, as-
sociated to their activities, are small scale “jobs to be done” that utilizes various tech-
niques, which in turn are simple tools that tell you how to work. This structure can 
be seen below in figure 2-7. 

 

Figure 2-7 OPEN's structure shown in COMN (Graham et al., 1997) 

Notation in OPEN is preferably done with COMN (illustrated above) or Common 
Object Modeling Notation, which is similar to UML (Graham et al., 1997). It is, 
however, to a varying degree possible to use other notations, including UML. 

Both RUP and OPEN are object-oriented methods. According to Henderson-Sellers, 
Collins, Dué & Graham (2001), OPEN differs from RUP since it is public domain 
framework, which offers greater possibilities for customization than does the pre-
packaged and pre-configured Rational Unified Process. Furthermore, OPEN pro-
vides better support for iterations than does RUP and avoids the over-reliance on use 
cases inherent in RUP as well. The latter enables OPEN to become more object-
oriented than its competitor (Henderson-Sellers et al., 2001). 

2.3.10 OOS/UML 
OOS/UML stands for Object-Oriented Software development model using UML 
(Apelkrans & Åbom, 2001). It is derived from the previous OOS method and before 
that the SIS Reference Model. The method is intended for small and medium sized 
organizations and it has a focus on business development and user participation 
(Apelkrans & Åbom, 2001). Also, the primary purpose OOS/UML serves is an edu-
cational one (M. Apelkrans, personal communication, 2005-04-12), but that does not 
exclude the possibility for usage in a real environment. OOS/UML is of course an 
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object-oriented approach and uses UML as its modeling language. It also uses proto-
typing in order to demonstrate the information system early on, as well as the latest 
fourth-generation development languages (Apelkrans & Åbom, 2001). 

OOS/UML is divided into four stages in its MIDI model (see section 2.3.5) and simi-
larly to the SIS Reference Model (and RUP for that matter) the same shading tech-
nique for steps of work is used here as well. As you can see in the figure below, all of 
these stages and steps together cover most of the information system lifecycle. 

 

Figure 2-8 OOS/UML MIDI (Apelkrans & Åbom, 1996) 

In the first stage, the early analysis, the business is analyzed and documented using 
tools for modeling on computers in order to enable swift changes in the future 
(Apelkrans & Åbom, 2001). This stage should clarify the requirements for the next 
stage, namely the prototype development where standard systems (and ERP systems) 
are weighed against a prototype of the information system and the results are docu-
mented (Apelkrans & Åbom, 2001). After that, the third stage called construction & 
test-drive where the real programming takes place. In this stage the final decision be-
tween a standard system and in-house development is made and the stage thereafter 
consists of either modifications on the standard system or further development on 
the own information system (Apelkrans & Åbom, 2001). The final stage is the im-
plementation & adaptation when the finished information system is implemented into 
the business. Soon thereafter the users will discover new functionality desirable to be 
included in the information system and therefore some adaptation is performed 
(Apelkrans & Åbom, 2001). 
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2.4 Agile Software Development Methods 
In this section the other methods that have come to be known as agile are presented. 
As in the previous section, theses methods are also placed in a roughly chronological 
order at which the appeared on the market. This order also happens to be roughly 
how common they are mentioned in the literature. Also here, the amount of text re-
flects a mixture of the factors perceived amount of usage today, modernity of the 
method, available literature, and overall relevance to the study, peaking with Extreme 
Programming. 

2.4.1 DSDM 
The Dynamic Systems Development Method (DSDM) was created in 1994 by a non-
profit consortium consisting of numerous companies of different size and industries 
(Stapleton, 1997). The goal was to identify best practices in software development and 
to implement these in a method that may be used in a wide variety of organizations 
(Stapleton, 1997). The first version of DSDM was released in early 1995 (Stapleton, 
1997) and since then it has been mainly successfully implemented in various software 
development projects, which the ever-growing DSDM consortium in Great Britain 
(where the method was created) is living proof of (Apelkrans & Åbom, 2001). 

DSDM is based on nine core principles which are: 

1. Active user involvement is imperative 

2. The team must be empowered to make decisions 

3. The focus is on frequent delivery of products 

4. Fitness for business purpose is the essential criterion for acceptance of de-
liverables 

5. Iterative and incremental development is necessary to converge on an ac-
curate business solution 

6. All changes during development are reversible 

7. Requirements are baselined at a high level 

8. Testing is integrated throughout the life-cycle 

9. Collaboration and cooperation between all stakeholders is essential 

(Stapleton, 1997, p. XVI) 

These principles go well together with those formulated in the agile manifesto. 
DSDM values customer collaboration and allows the development team themselves 
to make critical decisions regarding the project. Furthermore, delivery in time is of-
ten superior to quality and functionality and this is ensured by Timeboxing where 
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larger work projects are divided into pieces and handed out to small work groups 
(Apelkrans & Åbom, 2001; Stapleton, 1997). Also, the work is usually prioritized by 
adopting the MoSCoW rules where functionality is divided into Must haves, Should 
haves, Could haves and Want to have but will not have time this round (Apelkrans & 
Åbom, 2001; Stapleton, 1997). 

A DSDM project is started by conducting a feasibility study and a business study; this 
is done in a sequential manner in order to create a ground for the incremental part of 
the project to be built on (Stapleton, 1997). The incremental part of a DSDM project 
consists of three iterations; functional model iteration, design and build iteration and 
the implementation iteration (Stapleton, 1997). The relations between these processes 
can be seen below in a diagram that is often referred to as the “three pizzas and a 
cheese” diagram (Stapleton, 1997). 

 

Figure 2-9 "Three pizzas and a cheese" (Stapleton, 1997) 

As can be seen in the figure above, each iteration also consists of four cycles. These 
cycles are iterated in the same manner as the larger one (Stapleton, 1997), but further 
discussion of these cycles was deemed superfluous in the context. 

RAD in DSDM 

DSDM is considered as a sort of standard for RAD (Rapid Application Development) 
since it is the most developed application development model for RAD that is avail-
able today (Benyon-Davies & Williams, 2002). Benyon-Davies & Williams (2002) de-
fines RAD as a set of iterative software development methods based on prototyping, 
a position held by Apelkrans & Åbom (2001) as well. A common characteristic for 
RAD methods is also that they usually do not go in to detail concerning what tech-
niques are appropriate to use in order to complete a certain task, instead they leave it 
to the user of the method to determine how to best find a solution (Benyon-Davies & 
Williams, 2002). The definition presented by Benyon-Davies & Williams (2002) 
makes it clear that the concepts of agile and RAD are similar on several points but 
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RAD has an, in our opinion, wider definition meaning that we do not consider a 
RAD method to automatically be an agile one. The fact that there are similarities be-
tween RAD and the agile methods is supported by Beck et al. (2001). Just like the ag-
ile methods, RAD is focused flexibility and speed (Beck et al., 2001). Beck et al. (2001) 
also criticizes RAD for being a way of working which leads to quick and dirty solu-
tions. Agile methodologies, on the other hand, focuses on design quality and speed 
(Beck et al., 2001). 

2.4.2 Extreme Programming 
Extreme Programming1 (XP) is an agile development method created by Kent Beck, as 
the name implies the method is focused on the programmers and the work they do 
(Larman, 2004). XP is mainly intended for use in smaller projects with duration of 
about one year or less (Larman, 2004). It also uses very short iteration times, as short 
as one to three weeks. In comparison a Crystal project may have iterations as long as 
four months (Cockburn, 2002). 

XP values, much like other agile methods, close customer collaboration, incremental 
software delivery and the skill of developers (Larman, 2004). XP also has a strong fo-
cus on testing, which is integrated throughout the entire development process 
(Fowler, 2003). Wake (2001) describes XP as an onion (figure 2-10) consisting of three 
layers: programming, team practices and processes. 

 

Figure 2-10 The XP onion (Wake, 2001) 

The programming layer contains XP’s style of programming, the middle layer con-
tains guidelines for the development team and the processes layer holds practices on 
how to work together with customers (Wake, 2001). XP can also be seen as a collec-
tion of rules and principles for developing software, there are 12 core principles in 
XP which were formulated by Kent Beck (Larman, 2004). A thorough description of 
all these goes beyond the scope of this introduction but we have chosen to include a 

                                                
1 Note that some authors capitalize the name as eXtreme Programming, however Kent Beck does not 

and for that reason we have chosen not to. 
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short description of the most distinguishing ones. The core practices of XP are as fol-
lowing: 

1. Planning Game 

2. small, frequent releases 

3. system metaphors 

4. simple design 

5. testing 

6. frequent refactoring 

7. pair programming 

8. team code ownership 

9. continuous integration 

10. sustainable pace 

11. whole team together 

12. coding standards 

(Larman, 2004, p. 137) 

The ones we will discuss further are Planning Game, pair programming and sustain-
able pace since these are what struck us to be the most prominent, distinguishing, and 
interesting parts of XP. 

Planning Game 

The idea of the planning game is to make customers and programmers work together 
in order to decide the functionality of the information system and to create an esti-
mated schedule for the development process (Wake, 2001). Sharp & Robinson (2004) 
describes the planning game, after participating in their first one, as an informal meet-
ing with a focus on creating a common vision for the entire development team. To 
capture the customer’s expectations of the information system, the customer is asked 
to write what XP users refer to as stories. A story is a short description of an infor-
mation system feature, for example: “the software should work on Windows, Mac, 
Linux and UNIX” (Wake, 2001). Once written, stories are handed over to the pro-
grammers who have three options. First the programmers may simply accept a story 
and give a rough estimate on how long it will take to complete, if this is done for all 
stories the planning game moves on to the next step. If the programmers feel that a 
specific story will take too long to implement the story is handed back to the cus-
tomer and the customer is asked to split the story into smaller pieces (Wake, 2001). 
An example split of the earlier question could be: “the software should work on 
Windows and Mac” and “the software should work on Linux and UNIX”. The third 
option the programmers may choose is to “spike” a story. This occurs when the pro-
grammers are unable to give an estimate on how long it will take to implement a spe-
cific story (Wake, 2001). In this case the programmers create a very quick and simpli-
fied solution of the story (which is not intended to be used in the information system 
later on) in order to be able to give the customer an estimate on how long a real solu-
tion will take to create (Wake, 2001). A spike is intended to be created very quickly, 
ideally in a couple of hours or at maximum a few days. 

Once this part of the planning game is completed the customer is asked to sort the 
story cards in order of importance. The development will later start by implementing 
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the most important stories first (Wake, 2001). Once the customer has ranked the sto-
ries the programmers can present a release plan containing details on when specific 
parts of the information system will be ready for delivery (Wake, 2001). 

Pair programming 

In an XP project all code should be written by programmers working in pairs, one 
doing all the typing and actual coding and the other one observing and supporting. 
These roles are switched every now and then so each person gets to do an equal 
amount of coding and supporting. Partners are also changed during the course of the 
project, in many cases every week (Wake, 2001). Larman (2004) argues that the ad-
vantages of pair programming is that it improves work discipline, it produces code 
with higher quality due to instant inspection by the programmer who is not coding 
and improves team communication. Observations made by Sharp & Robinson (2004) 
supports the notion of pair programming as a method for improving communication 
and creating a better understanding of the code for all those involved in the develop-
ment project. Many users of pair programming have also mentioned that it is more 
fun to work in pairs (Sharp & Robinson, 2004). Pair programming has also been 
criticized for being an overly expensive way of working since; theoretically, it re-
quires twice the amount of people to do the same work (Müller, 2004). There is also 
some question on whether pair programming really produces code with higher qual-
ity compared to code written by a single programmer which is reviewed by a desig-
nated tester (Müller, 2004). A study conducted by Müller (2004) concludes that there 
is in fact no evidence to support the fact that pair programming is an overly expen-
sive way of working since two programmers working in pair produces code at a 
faster rate than a single programmer. Also, there is no evidence to say that pair pro-
gramming, by default, leads to higher code quality compared to code written by a 
single programmer which is then reviewed (Müller, 2004). Despite this, some of the 
strongest arguments supporting pair programming still remain. That it helps promote 
communication and build team sense and that developers feel that it is an enjoyable 
way of working are strong arguments supporting the use of pair programming. 

Sustainable pace 

When a software development project is running late the usual response to this is to 
work overtime (Wake, 2001). However in XP stories are rather handed back than 
created on overtime. The reasons for this are several. First of all consider the follow-
ing example: a project is running late during the first iteration and this is compen-
sated by overtime making it complete just in time. This will make the customer ex-
pect the same level of productivity during the next iteration. This is of course not 
possible without forcing the programmers to work overtime again. After a few itera-
tions of working constant overtime productivity will inevitably fall due to program-
mers becoming more and more tired and less and less motivated. The decrease in 
productivity will cause the project to run late once again and this time it can not be 
compensated by overtime, this will lead to both unsatisfied customers and an un-
happy development team. If instead the team informs the customer early on that 
some parts of the information system may take longer to implement than expected, 
the team may be allowed to find their natural working pace and further delivery es-
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timates can be done with a much higher precision (Wake, 2001). In addition the focus 
on sustainable phase has an impact on the culture and working environment within 
the organization applying XP. Sharp & Robinson (2004, p. 368) describes the envi-
ronment on the company they studied as a place having “an atmosphere of calmness”. 
Also they noted very few conflicts between people in the development team, instead 
the company culture had a focus on solving conflicts and working together towards a 
common goal (Sharp & Robinson, 2004). 

2.4.3 Scrum 
The name Scrum refers to a rugby tactic and was first used in Japan to describe a very 
productivity focused approach to software development (Schwaber & Beedle, 2002). 
Scrum, just like other agile methods, has its focus on delivering working software on 
time to the customer. This is achieved by constant building and testing parallel to the 
development (Advanced Development Methods, 1996). Scrum also recognizes that 
software development is a more or less chaotic process, according to the developers of 
Scrum, success in a software development project depends on the ability of the devel-
opment team to adapt to and control this chaotic environment (Advanced Develop-
ment Methods, 1996). One of Scrum’s strengths is that it can be used together with 
other development methods by wrapping them into the Scrum framework, XP for 
example can be used together with Scrum (Schwaber & Beedle, 2002). Scrum uses 
small cross functional and self organizing teams of between five and nine people 
(Schwaber & Beedle, 2002). Schwaber & Beedle (2002) argues that this figure is ideal 
since smaller teams leads to less interaction between team members and bigger teams 
needs a control mechanism which is too cumbersome to fit into a Scrum project. 
Scrum teams also have a large degree of freedom; they may choose any method they 
find appropriate to reach their goals (Schwaber & Beedle, 2002). 

At the start of a Scrum project a product backlog is created, this is a list of all product 
requirements ordered by priority (Schwaber & Beedle, 2002). One very important 
thing to be aware of is that the product backlog is not a document set in stone, it is 
intended to evolve throughout the entire development process and new content may 
be added at any time (Schwaber & Beedle, 2002). After the creation of the initial 
product backlog the first sprint phase is started. 

A Scrum project consists of several sprints, usually 30 days long. At the beginning of a 
sprint each Scrum team chooses as much from the product backlog as they think they 
will be able to implement during the sprint and starts working on it (Schwaber & 
Beedle, 2002). During a sprint the team may choose any development tools available 
in order to complete their assignment (Advanced Development Methods, 1996). Dur-
ing a sprint the team should work on their own, no one should have any influence 
over how the team works to achieve the goal or make any changes to the goals the 
team strives to achieve (Schwaber & Beedle, 2002). Every day during a sprint a Scrum 
meeting is held where the teams report their progress and discuss any problems they 
have encountered (Schwaber & Beedle, 2002). As soon as a sprint has been completed 
a sprint review meeting is held where an inspection of what has been built during the 
sprint is conducted. Unfinished work is also re-added to the product backlog and the 



 Frame of Reference 

 28

backlog is also reprioritized according to eventual changes in customer demands or 
other factors that may affect the order in which certain functionality should be built 
(Schwaber & Beedle, 2002). After all this have been done a new sprint is initiated. 
Sprints are continued until the product is deemed suitable for release (Schwaber & 
Beedle, 2002). 

Scrum is also a method based on values. According to Schwaber & Beedle (2002) these 
values will emerge in all Scrum teams over time. The values promoted by Scrum are: 

• Commitment 

• Focus 

• Openness 

• Respect 

• Courage 

These values are described as “the bedrock on which Scrum’s practices rest” (Schwa-
ber & Beedle, 2002 p. 147). Commitment can be achieved in several different ways but 
Schwaber & Beedle (2002) puts special focus on the need for a clear set of require-
ments, if the team knows what is expected of them it is easier for them to commit to 
the project. By focus, Schwaber & Beedle (2002) means the ability to not get distracted 
from the work you have set out to do. A higher degree of focus within the Scrum 
team can be achieved by eliminating the need for the team members to perform un-
necessary tasks (tasks that are not directly related to the project goals), examples of 
such tasks can be attending some meetings or answering email messages which are not 
related to the project (Schwaber & Beedle, 2002). Openness is a central part of every 
Scrum project, without it the project is bound to fail. Openness is achieved by mak-
ing the product backlog available to everyone in the project and through the Scrum 
meetings which are held every day and where all project members report their pro-
gress. The sprint review meetings also contribute to openness since they clearly show 
the results of completed sprints (Schwaber & Beedle, 2002). Openness helps the team 
pinpoint problems and simplifies communication. In small self-organizing teams such 
as a Scrum team it is important to respect your co-workers. Schwaber & Beedle (2002, 
p. 153) claims that “There could be no individual failures, only team failures”, this 
emphasizes the importance of working together as a team to achieve the goals of the 
project. The final Scrum value is courage; this is the determination to reach the pro-
ject goals and doing your best, the stubbornness not to quit and not being afraid to 
ask for help when you need it (Schwaber & Beedle, 2002). 

2.4.4 FDD 
Feature Driven Development (FDD) is a software development method designed by 
Jeff De Luca and Peter Coad (Fowler, 2003). The motive behind designing the 
method was to create a way of developing software that could cope with the short 
business cycles of today’s economy (Coad, Lefebvre & De Luca, 1999). As the name 
implies, FDD is focused on features. A feature is defined as “a client-valued function 
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that can be implemented in two weeks or less” (Coad et al., 1999, p. 185). The focus 
on features means that the entire software project is divided down into these small 
parts. The method consists of the five processes listed below. 

• Develop an overall model 

• Build a features list 

• Plan by feature 

• Design by feature 

• Build by feature 

(De Luca, 2002) 

The first three of these are carried out early in the project and the remaining two are 
repeated every iteration (Fowler, 2003). FDD iterations are very short, only lasting 
for two weeks (Coad et al., 1999). This is a consequence of the focus on small features 
that can be implemented fast. The processes are quite strictly defined with both man-
datory and optional tasks assigned to each process (De Luca, 2002). 

2.4.5 Crystal 
Crystal is not a single method but a set of several methods sharing common character-
istics (Cockburn, 2002). Though similar, the different Crystal methods are intended 
to be used in different types of projects, from very small (Crystal Clear) to large busi-
ness critical projects (Crystal Blue). Crystal methods are very loosely defined and al-
lows for a large degree of modification to suit user needs. 

The Crystal methods are focused on people and the communication between them, 
Crystal is also very tolerant towards different working cultures and members of a 
Crystal project may adopt any way of working that is in compliance with the rules of 
the Crystal methods (Cockburn, 2002). There are only two core rules, which are 
shared by all Crystal methods. Cockburn (2002) states that: “The project must use in-
cremental development, with increments of four months or less” (Cockburn, 2002, p. 
201) and that: “The team must hold pre- and post increment reflection workshops” 
(Cockburn, 2002, p. 201). 

Depending on the size of the project more rules are added and roles for the different 
participants in the projects are defined. For example, a Crystal Clear project only has 
four designated roles whereas a Crystal Yellow project, which is intended for project 
teams consisting of 10 to 40 people, has as many as 14 defined roles (Cockburn, 2002). 

2.5 Microsoft Solutions Framework 
So far we have discussed several traditional as well as agile software development 
methods. Another interesting approach is the Microsoft Solutions Framework (MSF), 
which, as you will see, does not exclusively fit into either one of the above two cate-
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gories due to its inherent dichotomous nature. It is therefore covered here in this 
renegade section. 

In 1994 Microsoft released their first version of the Microsoft Solutions Framework 
(MSF) as a loose collection best practices from over 25 years of experience and has 
since then evolved over the years into a mature method for software development, 
using more internal sources, but also external sources in the MSF Partner Council 
consisting of major IT companies on the global market (Microsoft, 2004). The reason 
for adopting the advice of others is that these best practices have been tested and vali-
dated in the real world. Today, MSF is maintained by its own product team within 
Microsoft and will in the near future be presented in its fourth rendition together 
with the tool Visual Studio 2005 Team System come autumn 2005 (Danielsson, 2005). 
By integrating the two (see the correlation in figure 2-11), the barriers for adopting 
the method are lowered (Microsoft, 2004). MSF interacts with Microsoft Operations 
Framework (MOF), which addresses the continuation into the operational environ-
ment of the information system developed (Microsoft, 2004) and hence MSF can be 
argued to support the whole SDLC, matching the coverage of the traditional Water-
fall Model. 

 

Figure 2-11 Interaction between Team System and MSF (Microsoft, 2004) 

Another important external source in this context is the Agile Alliance since MSF in-
corporates both traditional and agile approaches to software development. Part of the 
MSF philosophy is that there is no ultimate software development method applicable 
in all situations, but rather a need for adoption to the current project size and com-
plexity (Microsoft, 2004). This is why MSF is also fully customizable and scalable. 

MSF sports the vision to provide process guidance that is productive, integrated, and 
extensible. Productive since it provides customizable presentation of guidance by for 
instance using checklists and guidelines instead of detailed content, integrated since all 
guidance is presented within the tool and therefore also easily updated and main-
tained together, and extensible since it enables the developer to choose between tradi-
tional or agile approaches and hence take their own path in the project (Microsoft, 
2004). 

Overall, MSF is governed by a metamodel, which can be summed up as an initial deci-
sion on how guidance should be presented to the developer throughout the project 
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(Microsoft, 2004). Additionally to this, MSF supports customization to the previous 
general decision by plugging in extra content to soothe the needs of each individual 
user and the project itself (Microsoft, 2004). Furthermore, the help the developers re-
ceive change depending on the path chosen to take through the project (Microsoft, 
2004). In fact, every action taken in the project is captured and is then reflected to-
wards the user in the form of automated customization of project guidance. Of 
course, this can always be overruled manually by setting a desired level of detail at 
any time during the project lifetime. In the end, MSF is all about “presenting the 
right process to the right person at the right time” (Microsoft, 2004, p. 7). 

As mentioned above, the tool used to accomplish all of this is Microsoft Visual Studio 
2005 Team System. Since Team System is yet to be released, this manner of working 
with software development still lies months away when this is written, but Microsoft 
promises that the future holds greatness for us all. A word of caution here though: 
This information was laid out in 2004, hence prior to the release of Team System, 
and may therefore be subject to changes in smaller details. However, the overall 
thinking in Team System and MSF will remain the same (Microsoft, 2004). Again, 
since MSF clearly can be both a traditional and an agile software development 
method, depending on your current needs, it is treated as a special case in this thesis. 
Perhaps this thinking of adaptability in method usage in software development is the 
way of the future. Only time will tell. 

2.6 Two Categories of Software Development Methods 
In this chapter, we have covered several traditional and agile software development 
methods. For readability reasons, they were deliberately grouped into two sections, 
one for each category of methods. Still, we need to motivate how this distinction can 
be made. This will in part be argued by ourselves, but also be supported by other’s 
research material as well. 

First, both traditional and agile software development methods are summarized and 
we illuminate the similarities within the categories respectively. Those sections are 
followed by a comparison of the two categories themselves. Now, instead, we focus 
on differences between the categories, but also discuss if there are any similarities be-
tween individual methods in different categories, contradicting this categorizing in 
two. 

2.6.1 Similarities between Traditional Software Development Methods 
The most evident similarity among the traditional software development methods is 
that they all, more or less, are built upon the classic Waterfall Model (see the whole 
of section 2.3 for details). It serves as a backbone structure for virtually all software 
development up until when the agile methods emerged. The same characteristics on 
what the order of steps in the project should be are present in each of the methods 
and always in the same prescriptive manner, culminating in the Rational Unified 
Process, which in detail prescribes how much effort should be placed on each disci-
pline at any given time (Kruchten, 2000). 
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In the beginning of a traditional software development project, a requirements speci-
fication and an overall plan for the project is created. These documents are thereafter 
generally fixed and not subject to changes. Traditional methods also embrace docu-
mentation during the development as a necessity for the stability of the project. 

The static sequential project structure from old times have been extended and re-
vamped over the years and more modern thinking like iteration of phases has sprung 
out new additions to the collection of traditional methods. Still the underlying struc-
ture has remained the same. It is only the focus that has shifted from working 
through the project once to spending more time and redoing phases when necessary 
in order to attain better results in the end, often ending up with the project overdue 
instead. 

Another new thinking, seen in for instance The Spiral Model, The Direct Model, 
RUP, and OOS/UML (see sections 2.3.6 through 2.3.8 and 2.3.10), was the notion of 
prototyping somewhat changing the view on how software should be built and en-
gaging the end users in a way never seen before. The inherent and underlying cling to 
structure of the Waterfall Model has still remained though, still proving undeniable 
identity with the preceding methods. Similar in nature to this distinction is the move 
to object-orientation in even later years, which will be discussed in the upcoming sec-
tion 2.6.3. 

One difference that can be spotted among these methods however, is that the meth-
ods sometimes cover different portions of the information system lifecycle and/or to 
different extents. For instance, The Direct Model only covers the initial phases of the 
SDLC (Axelsson & Ortman, 1990) while RUP (section 2.3.8) has support for virtu-
ally everything among its phases and disciplines. Furthermore, Andersen (1994) states 
that early software development methods focused on either analysis and design or 
they focused on the implementation, but all in all the parts the traditional software 
development methods have in common are still very much alike in nature, referring 
to the discussion above. 

Finally, several of the traditional software development methods discussed in this 
thesis are actually built upon each other and sport several similarities due to that fact. 
Examples of these continuations are that JSD is based on SASD and JSP, the SIS Ref-
erence Model was derived from the SIS-RAS Model, the Direct Model was an exten-
sion of SVEA, and OPEN is the fusion of several other methods. 

2.6.2 Similarities between Agile Software Development Methods 
When looking at the agile methods one can easily spot several similarities between 
them. The most obvious is that all the agile methods support an iterative approach to 
software development. However simply being iterative is not enough to qualify as an 
agile method. There is more to agile software development than iteration. RUP is an 
iterative method, but still we do not consider RUP to be particularly agile. 

As a second example of similarities we can look at responsiveness to change which is 
also a trait shared by all methods classified as agile. By responsiveness to change we 
mean the ability to handle changes in customer demands during the development 
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process. As an example XP handles changing demands by having an on-site customer 
and repeating the planning game at the end of each iteration, thus allowing the client 
to add or remove stories and DSDM adapts to a changing demands within the func-
tional model iteration (Larman, 2004, Stapleton, 1997). 

Agile methods also empower the development team, participants in a Crystal project 
are allowed to freely shape their way of working, in Scrum the technology to be used 
in development is not decided when planning the project instead the developers are 
free to choose tools and techniques they feel are appropriate and in XP the pro-
grammers communicate directly with the client and are allowed to make project cri-
tical decisions (Cockburn, 2002, Larman, 2004, Schwaber & Beedle, 2002). 

Agile methods also emphasize the need for communication within the development 
team. The different methods have many ways of promoting this, for example pair 
programming in XP and the frequent Scrum meetings (Larman, 2004, Schwaber & 
Beedle, 2002). 

Methods belonging to the agile family also share the conviction that it is essential to 
deliver working software to the customer quickly. Not only for the sake of fulfilling 
customers’ demands rapidly but to get valuable feedback from future users concern-
ing desired modifications for future releases. 

Despite the fact that the agile methods share many characteristics, especially on a 
higher level, they are all distinctively different methods. The differences become clear 
when one looks at them in more detail. For example, all the methods discussed pro-
mote iterative development but there is a large disagreement concerning the length of 
the iterations. While some methods suggest iterations as short as a week or two oth-
ers work with iterations as long as a month (Cockburn, 2002, Larman, 2004). The 
different methods also have different views on how to adapt to a changing environ-
ment and to promote team communication. 

To summarize, the agile methods can be seen as a family of methods with common 
goals but with different ways of reaching them. The similarities are still many and the 
creators of the many agile methods do agree on a lot of points, so many in fact that 
they formulated the Agile Manifesto which is a collection of principles that they all 
agreed to work towards (Beck et al. 2001). The creation of the Agile Manifesto helps 
to additionally underline the fact that the agile methods are a separate family of 
methods distinctively different from traditional methods. 

2.6.3 Differences between Traditional and Agile Software Develop-
ment Methods 

Early on, we decided upon using the term “traditional” for practically all other soft-
ware development methods than the agile, or maybe methods that are “pre-agile” in 
time. The agile methods are a relatively new phenomenon, only dating back to the 
mid-nineties, but have since then caused quite a stir in the market. This calls for the 
distinction that traditional software development methods are old, or at least older 
than agile software development methods. 
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Throughout the literature we have consulted (e.g. Ambler, 2002; Beck et al., 2002; 
Fowler, 2003; Highsmith, 2000; Larman, 2004; Microsoft, 2004; Scwaber & Beedle, 
2002; Wake, 2002), a clear distinction between traditional and agile software devel-
opment methods is made. A brief fusion of these sources and our own summaries 
above would gain that a typical traditional method tells the developers pass through 
several phases in a prescriptive manner, phases conceived out of a plan based on the 
requirements specifications of the customer. Security in and stability of the project is 
therefore emphasized and extensive documentation is encouraged. An agile method 
on the other hand puts virtually all of the above in second place to complete flexibil-
ity and customer collaboration. Developers are agile as to being responsive to chang-
ing needs of the customers. Prototypes and beta versions are delivered constantly to 
the end users who in turn report back with changes that have to be made and wishes 
for additional functionality. The well-being of the development team also has a 
strong focus in agile software development. 

Another study conducted at JIBS (Jönköping International Business School) in 2003 
(Johansson & Karlsson, 2003) supports our categorization of software development 
methods. In their study they questioned themselves whether agile software develop-
ment was a new way of developing software and through a series of different evalua-
tion criteria they drew the conclusion that agile was in fact a new approach in soft-
ware development, with the restriction that in some cases similar conceptions exist in 
traditional software development as well. 

We have, however, also found a couple aspects contradicting of categorization of soft-
ware development methods. These aspects make it difficult to positively place all 
methods into these two categories. The most obvious aspect found is probably the 
Microsoft Solutions Framework, which in its entirety consists of both traditional and 
agile approaches that the developer can choose freely from, depending of what the 
project necessitates. This makes it impossible for us to class MSF as either traditional 
or agile. Another aspect going against this is that according to Larman (2004), the Ra-
tional Unified process can be used in an agile manner as well, but with a great deal of 
cuts and customization. However, it is our feeling that by doing this you abandon 
RUP and create something of your own instead. Also, there are streaks of agility 
within some of the other traditional software development methods discussed above. 
Among them, we find The Direct Model, which carries the focus on simplicity and 
speed in the software development project, and JSD, which unstructured attitude 
makes you think about agile software development methods, but neither of these as-
pects can outweigh the underlying values inherent in both The Direct Model and 
JSD. Furthermore, most software development methods today embrace iterations in 
the development process, if only in somewhat different ways. On top of this, you can 
still make further distinctions between the methods in our categories. An example of 
this is the three types of development methods discussed by Benyon-Davies & Wil-
liams (2003). Rapid application development methods (mentioned earlier in section 
2.4.1) could easily be compared to agile software development methods due to its 
close affinity to DSDM and structured methods initially using a linear progress 
through phases, later evolving into a more iterative nature, is rather synonymous to 
what we call traditional software development methods. However, out of the tradi-
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tional methods, according to this distinction by Benyon-Davies & Williams (2003), 
has sprung what is called object-oriented methods, which have evolved extensively dur-
ing the nineties (Apelkrans & Åbom, 2001). OO methods adopt clear focus objects as 
individual, consistent parts throughout the development process, but are still sup-
ported by an underlying development method from the structured methods category. 
This fact contradicts these methods constituting their own type of software develop-
ment method and we therefore simply consider the recent move into object-
orientation a comparable evolvement among the traditional software development 
methods as the move to more iterative processes. Examples of object-oriented meth-
ods are RUP, OPEN, and OOS/UML. Object-orientation is also reflected in other 
areas, perhaps most prominently in our programming languages (Apelkrans & 
Åbom, 2001), which somewhat shifts the focus away from software development 
methods per se. All in all, with the few exceptions discussed here, there is still sup-
port for claiming two categories of software development. 

To illustrate the somewhat varying degree of agility in all discussed software devel-
opment methods above, we have created an “Axis of Agility” where the methods rela-
tive placing are shown on a one-dimensional scale with the non-existent extremes of 
traditional and agile values at each end of the barometer. This Axis of Agility depicts 
our own subjective feelings for how each of the methods stands in relation to each 
other with regard to these values. 

 

Figure 2-12 The Axis of Agility 

Please bear in mind that the above axis is an approximate and subjective estimation 
by the authors and should therefore not be considered as an official figure of “agility” 
in software development methods, a term possibly unheard of in some circles. The 
figure does, however, give the uninitiated reader a rough overview and correlation of 
the software development methods discussed in this frame of reference. 

Finally, in order to summarize the characteristics of the traditional and the agile 
software development methods, we once again turn to the agile values by Beck et al. 
(2001), which can also be seen in appendix A. The agile values truly captures the es-
sence of what agile software development methods, relative traditional software de-
velopment methods, are all about. The values are presented in table 2-1 below where 
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the values connected to each category of software development are placed in their 
own column. 

Table 2-1 Characteristics of Software Development Methods 

Traditional Software Development Agile Software Development 

Processes and tools Individuals and interactions 

Comprehensive documentation Working software 

Contract negotiation Customer collaboration 

Following a plan Responding to change 
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3 Method 
The method chapter aims to provide the reader with sufficient information on how to redo 
our investigation from scratch and therefore includes discussions on how the method was 
selected, what principles were used when designing the questionnaire, how we went about 
in finding a suitable selection out of the found total population, the contacting of this selec-
tion, and in what ways we aimed to analyze our data. The chapter also contains addi-
tional discussions on the trustworthiness of the thesis, namely objectivity, reliability, valid-
ity, and generalizability. 

3.1 Course of Action 
The following sub sections together constitute a detailed, step-by-step set of instruc-
tions for carrying out the exact same investigation as the authors have. All sub sec-
tions are placed in an easy-to-follow, understandable, and chronological order ranging 
from the selection of a suitable method up to how we handled our data collection. 

3.1.1 Selecting the Method 
As mentioned earlier in the introduction, the underlying purpose of this thesis is to 
determine whether organizations using agile development methods experience a 
higher degree of satisfaction with their development methods compared to organiza-
tions applying traditional methods for software development. Moreover, the purpose 
is also to investigate the perceived level of user satisfaction with the development pro-
ject, i.e. to what extent does the method help the developers in satisfying their cus-
tomer. Finally, this thesis aims to shed light upon how developers’ opinions lie on 
the so called agile values. In order to create some sort of tool for us to work with we 
have decided to formulate three hypotheses addressing the purpose of the thesis, 
which we will attempt to support or falsify. Hence, the actual purpose become test-
ing our hypotheses. These hypotheses are based on our earlier discussion regarding 
agile software development methods. 

Lundahl & Skärvad (1999) describes supporting or falsifying a hypothesis as a three 
step process. 

• Design measuring tools and define the terms in the hypothesis. 

• Collect the data 

• Analyze the data and draw conclusions 

We have followed this way of working by first using the frame of reference to pro-
vide definitions of the various terms used in our hypotheses. The following few sec-
tions of this chapter will describe the process of creating the measuring tools. It will 
also describe how we collected the data for our study. Finally, the third step is cov-
ered in the following chapters where a presentation of results and data analysis is 
provided. 
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In order to support or falsify a hypothesis one must also conduct some sort of ex-
periment or study (Dahmström, 2000). Lundahl & Skärvad (1999) suggests an ex-
perimental approach as an ideal method for hypothesis testing. However, they also 
state that in many cases, especially when it comes to research in social sciences or 
similar areas, it may be very hard or impossible to conduct a proper experiment 
(Lundahl & Skärvad, 1999). The reason for this is that there are too many variables 
which can not be controlled by the researcher. In this situation the use of a survey as 
a tool for testing the hypothesis is suggested (Lundahl & Skärvad, 1999). In our case 
we decided to use a survey when supporting or falsifying our hypotheses. The reason 
for this is that due to the complexity of the subject studied we rule out an experiment 
as a usable solution. 

We also found it suitable to perform a t-test (as opposed to other types of tests requir-
ing larger samples and greater knowledge of these samples) in order to determine if 
there is a sufficient statistical difference between the opinions of the practisers of tra-
ditional and agile software development methods. A t-test is a commonly used tool 
for testing hypotheses when using small samples (Aczel & Sounderpandian, 2002).  In 
this thesis, we have not gone into detail on how to perform such a test, since that 
would have required a too extensive explanation, virtually requiring a chapter of its 
own, shifting the focus from the more relevant parts of our method. Suffice to say 
that a t-test with hypotheses uses mean values and standard deviations together with a 
null hypothesis and an alternative hypothesis to investigate a statistical difference. Aczel 
& Sounderpandian (2002) define a null hypothesis as “...an assertion about the value 
of a population parameter. It is an assertion that we hold as true unless we have suffi-
cient statistical evidence to conclude otherwise” (Aczel & Sounderpandian, 2002, p. 
284) and an alternative hypothesis as “…the negation of the null hypothesis” (Aczel & 
Sounderpandian, 2002, p. 284) What this meant for us was that in order to be able to 
support or falsify our hypotheses, the differences in opinion in each of the three cases 
first had to be statistically proved as sufficient in order for us to be able to draw the 
conclusion that a difference actually was present. This was where the null hypothesis 
and the alternative hypothesis came in. In the case of Hypothesis 1 and Hypothesis 2, 
the null hypotheses became “the measured difference in satisfaction is not sufficiently 
statistically different” and the alternative hypotheses became that it was, i.e. the op-
posites. For Hypothesis 3, simply exchange the word “satisfaction” with the word 
“attitude”. 

The term we have used in the discussion above is “sufficient statistical difference”. 
What is meant by this is that in order to attain a sufficient statistical difference, the 
result from the t-test for each comparison would have to be at least lower than 10 % 
(Aczel & Sounderpandian, 2002). A value lower than 10 % would tell us that the dif-
ference we have measured is probably true and not random, whereas a value higher 
than that would indicate that our measured difference may be random and that the 
null hypothesis remains true. Furthermore, Aczel & Sounderpandian (2002) state that 
10 % is the absolute highest acceptable level of statistical uncertainty and that 5 % or 
even 1 % is desirable. 

However, this was not the end of it. Since Hypothesis 3 addresses the four agile val-
ues, we soon realized that it would be suitable to measure the attitude towards them 
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one by one, if not for the sake of making it easier for the respondents to participate 
in our future survey then at least since there might be irregularities between the agile 
values themselves worth measuring. This meant that we would get four separate 
situations needing to be t-tested for a sufficient statistical difference. It was decided 
upon that, in order to fully support Hypothesis 3, there had to be sufficient statistical 
evidence that practisers of agile software development methods would have a more 
positive attitude towards each of the four agile values than the practisers of traditional 
methods. Also, the hypothesis would be falsified if at least one of the four situations 
would turn in favor of the traditional practisers being more positive to these values. 
In all other cases, we would not be able to either support or falsify Hypothesis 3. For 
easier classification of our empirical findings on attitudes, we chose to label the out-
come for each of the four values as either (+) or (–), where cases when the agile soft-
ware development method practisers exceed the traditional practisers in positiveness 
would be marked as (+) and cases where the tables are turned, i.e. the traditional 
practisers were more positive than the agile ones, were marked as (–). In both cases, if 
a sufficient statistical difference could not be determined, the outcome would be 
marked as (0). So in order to exemplify this, the outcome of (+)(+)(+)(+) for the 
four values is the only possible combination that could support our hypothesis to its 
full extent. Any combination including an (–), like (+)(0)( –)(+), would falsify the 
hypothesis. Subsequently, a combination with no (–), and not all (+), like for in-
stance (0)(0)(+)(+), could not completely support or hypothesis, nor could it falsify 
it, but it would give us an indication that Hypothesis 3 may be true. 

Finally, we decided that we wanted to use a web based questionnaire since this would 
make it much easier for us to distribute the questionnaire to the respondents (using 
email) compared to a more traditional mailed questionnaire or a phone interview. 
Wherever the questionnaire is not applicable, a simple phone interview would serve 
as a secondary measure. In this stage we also decided to only approach Swedish soft-
ware developers. 

3.1.2 Formulating the Questions 
In order to fulfill our purpose we concluded that we needed to achieve four things. 
First we needed to divide the organizations participating in the survey into two 
groups, practisers of agile software development methods and practisers of traditional 
software development methods and after that each of our three hypotheses needed to 
be supported or falsified. This will entail a minimum of four questions in the survey, 
one in order to investigate what software development methods are being used by the 
respondent and one addressing each of the three hypotheses. As prescribed by Lun-
dahl & Skärvad (1999), finding what questions to ask in a survey should emanate 
from the purpose and/or the problem of the thesis, which the statements above 
clearly do. 

Since a high percentage of answers is desirable in any survey, we also wanted to keep 
the number of questions down to an absolute minimum without damaging the sur-
vey’s results. As it turned out, it was possible to only ask the concluded minimum of 
four questions, one for each issue discussed above, and still cover the whole purpose. 
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When people are answering written questions, it is very important to be clear when 
formulating them since you do not have the comfort of explaining them further to 
the respondent as in the case with an interview. Questions should not contain rare, 
strange, and long words, but instead be perfectly clear and understandable (Lundahl 
& Skärvad, 1999). To put it another way, you should use words that are simpler than 
scientific writing (Czaja & Blair, 1996). The idea is that the question should function 
by itself, without additional explanations. At the same time, it is also desirable to use 
short wordings in order to eliminate unnecessary complicity for the respondent to 
understand what is actually wanted from him or her (Lundahl & Skärvad, 1999). Of 
course, another very important factor is to write in an unambiguous, unemotive way 
and not pose leading questions (Czaja & Blair, 1996; Lundahl & Skärvad, 1999). 

When writing our questions, we strived to accommodate all of the above recommen-
dations. However, the term “software development method” we believed was necessary 
to define in the questionnaire, especially since there is so much ambiguity concerning 
related terms in software development (see section 2.2). Therefore, this term was de-
fined as follows: 

By “software development methods” we mean methods, models, frameworks, and 
processes for software development. 

Since the survey approaches only Swedish organizations in software development it 
comes only natural that the questionnaire was formulated in the Swedish language, if 
not because it could be deemed pretentious to formulate it in English, then at least it 
would be better for the overall readability to use the native tongue of the involved 
parties. The questionnaire in its entirety can be seen in appendix B. For the reader of 
this thesis the questions have been translated and are presented below: 

Question 1: State your reference number. You will find the reference number in 
your email. 

Not really a question, the first question asked the respondent for his or her reference 
number. In order to make the questionnaire more clear and simple to fill in for the 
respondents, this field was numbered along with the other questions below. Also, this 
was considered to help in ensuring that this step of the process was not to be over-
looked by any respondent. Please see appendix B for the layout of the questionnaire. 
Moving on, this unique number was handed out in the email sent to each respondent 
and its purpose was to enable us to see which respondent had answered the question-
naire and which we had to contact again with a reminder. The reference number car-
ried no statistical significance other than to discretely identifying who had answered 
and therefore also how many had answered. Neither these numbers, nor the name of 
any respondent participating in our survey can be found in this thesis. 

Question 2: Which software development method[s] do you use? 

The answer to this question is given in a free text field where the respondent could 
write one or many software development methods that is being used in their com-
pany.  In this way we solved the problem with not being able to include every single 
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software development method available out there in the questionnaire, if anything 
making it muddled, but instead let the respondent state whatever method they may 
be using, perhaps not featured in our frame of reference and maybe even unheard of 
by us. One downside of this was that the data, to some extent, had to be put together 
manually by for example sorting printouts. Another problem with this approach is 
what happens when a respondent placed more than one software development 
method in this field. This posed a predicament when calculating the usage of meth-
ods. Hence when this occurred, each method stated were counted and added to the 
total amount of answers in this question, making that figure higher than in other 
questions. In the case when both traditional and an agile software development 
method is present in this field, values from that respondent would have to be handled 
separately from our other two categories of software development, since they are not 
actually practisers of either traditional or agile methods, but rather a hybrid using 
both types, and should therefore be handled as such in the analysis. Furthermore, 
when the respondents answered that they used a custom software development 
method, no method at all, or if nothing was submitted in the field, yet another spe-
cial category of respondents was created. These cases were put together as “Custom” 
(“Egen” in Swedish) when analyzing the data. 

Question 3: How satisfied are you with your software development method[s]? 

This question is answered on a four-grade, so called, Likert scale ranging from “Very 
dissatisfied” through “Somewhat dissatisfied” and “Somewhat satisfied” to “Very satis-
fied”. The reason for using an even number of choices over an odd is because we 
wanted to force the respondent into creating a standpoint in the matter. When you 
have an odd number of choices in a question, it is very convenient to just choose the 
middle one and move on. In this way, the respondent is forced to stop and contem-
plate the alternatives before answering. Of course, some respondents might be dis-
turbed by this, which might have damaged our percentage of answers. Yet again, oth-
ers could instead be intrigued by it. Our hopes lay with the second alternative. 

Question 4: To what extent do you believe your software development method[s] 
help[s] you to satisfy your customers’ wants and needs? 

As in the previous case, this question is also on a four-grade Likert scale, and for the 
exact same reasons as well. The alternatives where also similar in style: “To a very 
small extent”, “To a somewhat small extent”, “To a somewhat large extent”, and “To a 
very large extent”. 

Question 5: Which is most important to focus on in a software development pro-
ject? Value the alternatives a) through d) by marking the standpoint that most ac-
curately corresponds to your opinion in the matter. 

The fifth question is larger than questions 3 and 4. It consists of four consecutive 
pairs of alternatives a) through d), all of which were computer randomized in order 
and inversion and came out (from the top) as “Good tools versus good developers”, 
“Customer collaboration versus requirements specifications”, “Following the plan versus 
being flexible”, and “Extensive documentation versus focus on software”. The pairs ad-
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dress the four agile values of software development and the respondents answered the 
question by stating their preference in each pair using the same four-grade Likert 
scale style as before, just four times in a row now. The alternatives where “Mainly the 
first alternative”, “Rather the first alternative than the second”, “Rather the second alter-
native than the first”, and “Mainly the second alternative”. This question was included 
as a means for tracing possible reasons as to why you might be satisfied or dissatisfied 
with the software development method that you are using and of course to learn 
more about the attitude towards agile software development thinking. Once again, 
the whole questionnaire (in Swedish) can be seen in appendix B. For additional in-
formation on how this question was conceived, please see section 3.2.2. 

3.1.3 Designing the Questionnaire 
Rather than coding the whole questionnaire by ourselves, we used a free tool called 
SurveyMonkey available on the Internet at http://www.surveymonkey.com/. Sur-
veyMonkey exists in a premium version (which costs money) with additional func-
tionality, but the free version offers everything we needed including support for mul-
tiple choice questions, functionality for handling multiple answers from the same re-
spondent, various analysis tools et cetera. It was therefore decided to go with this so-
lution instead of devoting valuable resources on construction of a solution of our 
own. 

3.1.4 Finding the Total Population 
In order to create a sample to investigate we used the Swedish database AffärsData lo-
cated at http://www.ad.se/, which contains information about all registered compa-
nies in Sweden. The database was searched for companies in the software develop-
ment sector (SNI codes: 721XX, 722XX and 723XX). The search was also limited to 
companies having no less then 10 employees in order to exclude dormant and smaller 
companies like a one-man business not large enough for adopting a software devel-
opment method in whole. We also chose to limit ourselves to companies with no 
more than 199 employees since we have focused on Swedish software development 
companies and a too large corporation would prove more global than national. A 
similar sample, using the same SNI codes and the same limitations regarding employ-
ees but in another database, was used by Haidari & Schelin (2003) in their study on 
Extreme Programming with good results. A search of these codes resulted in 1016 
listed companies. 

A natural effect on the population created in this manner was that it did not include 
in-house software development departments of larger companies not necessarily in 
the business of just developing software, but only the pure software development 
companies. We were aware of this limitation, but have chosen not to include these 
anyway out of two reasons. First, companies even large enough to have such an in-
ternal development staff were deemed to probably be so large as to be on the verge of 
being international, and second, finding and including these departments would con-
sume too much of the resources we had at hand for this thesis. 
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3.1.5 Making the Selection 
Since we did not possess the time or resources to do a full survey of all these organi-
zations, we decided to pick a sample of the population and from this sample attempt 
to make generalizations regarding the total population. 

Czaja & Blair (1996) describes the problem of determining a suitable sample size as 
one of the most common problems when it comes to survey research. When faced 
with it we decided to use a method which is commonly used to determine suitable 
sample sizes when investigating variables within a population which can be repre-
sented in the form of a percentage. Considering that our second question in the ques-
tionnaire is just a more elaborate way of asking if the respondents are using agile sys-
tem development methods or not, this question can be formulated in the form of a 
percentage by splitting the respondents into two groups, users and non-users of agile 
methods. A discussion on why we decided to formulate the question in that way is 
provided in section 3.1.2. When applying the earlier mentioned method the following 
formula can be used to determine a suitable sample size (n). 
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Figure 3-1 Equation for sampling (Czaja & Blair, 1996, p. 126) 

A definition of the variables in the formula is provided by Czaja & Blair (1996, p. 
126) as follows: 

n = The sample size or the number of completed interviews with eligible elements 

N = The size of the eligible population 

t2 = The squared value of the standard deviation score that refers to the area under 
a normal distribution of values 

p = The percentage category for which we are computing the sample size 

q = 1 – p 

d2 = The squared value of one half the precision interval around the sample esti-
mate 

(Czaja & Blair, 1996, p. 126) 

We decided that a suitable precision interval for this question is +/– 10 % (d = 0.10) 
and since we did not possess any knowledge of a previous similar study to make a 
good estimate for p we used the worst case scenario where p = 0.50. Finally we de-
cided to use a probability level of 95 % resulting in a t value of 1.96. This resulted in a 
recommended minimum sample size of 88 companies. 

With this in mind a sample of 100 companies was selected since we expected that not 
all companies contacted by us would respond to the survey. Some companies in the 
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selection may also not be suitable to study since they may not work directly with 
software development (hence not applicable to this study), but have fallen into one of 
these category for whatever reason. Holgersson, Ph. D. in statistics, argues that a 
sample of about 10 % can be seen as a good size in the light of the fact that many 
other surveys have been made, for example surveys regarding voting plans, using a 
much smaller fraction of the total population (T. Holgersson, personal communica-
tion, 2005-04-25). The 100 companies were selected from the original list of 1016 by 
simple random sampling using Microsoft Excel. Since we intend to make generaliza-
tions regarding the total population based on our sample, random sampling is the 
only suitable method (Dahmström, 2000, T. Holgersson, personal communication, 
2005-04-25). 

According to Czaja & Blair (1996), the formula above enables us to be sure of the ac-
tual proportions of the practisers of the two different categories of software devel-
opment, since the formula is intended for variables where you can use percentages. 
However, when looking at percentages for all involved software development meth-
ods, Czaja & Blair (1996) state that the precision interval is to large, i.e. the sample 
size is too small, for us to be able to draw true conclusions from the data. This is be-
cause the individual percentages will consist of too few actual answers behind them 
when using a maximum of 100 respondents and this entails more uncertain results. 
When using just two percentages our sample size is sufficient though and since the 
primary intention with the first question is to determine the ratio between agile and 
traditional software development methods a larger sample size was not prioritized. 
Still the percentages for all of the individual software development methods give us 
an indication as to how the reality lies and will therefore be presented, but not ana-
lyzed. 

3.1.6 Collecting the Data 
After determining the purpose of our thesis, deciding on a method to fulfill it, design-
ing a survey and selecting a sample population the problem of determining how the 
survey should be distributed, there was still the question of how the organizations in 
the sample should be contacted and handed the questionnaire. For this purpose, we 
created a schedule for how the survey was to be delivered and followed up in time. 
This schedule read as follows: 

1. Contact the organization by phone and ask who the most suitable respondent 
for our particular survey is and how we contact this person, both by email 
and telephone. 

2. Email the questionnaire to the respondents. The email contains information 
an explanation as to why the respondent has been sent this email and why he 
or she should answer it. Furthermore, the respondent was given a unique ref-
erence number (previously discussed in section 3.1.2) to be entered in the 
questionnaire. Finally, a link is provided to where the questionnaire resides. 
The first email can be seen in appendix C. If no email address was received in 
the previous step, the respondents are instead contacted by phone and at the 
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same time asked for their email addresses respectively. The first email is for-
mulated in a brief manner for readability reasons. 

3. Wait for five workdays. 

4. Email a reminder to the respondents who have yet to answer the survey. This 
time the email emphasizes on how important it is that the respondent partici-
pates in the survey. The second email is shown in appendix D. Again, if no 
email address is available, phone calls to the respondents are used. As opposed 
to the first email, the second one is of a more explanatory and reassuring na-
ture than its predecessor. 

5. Wait for two workdays this time. 

6. Call the straggling respondents up on the phone and remind them that they 
have not yet participated in the survey and offer to email the survey once 
again. Unless the respondent expressly asks not to receive further emails, the 
third email is sent. This email is depicted in appendix E. 

7. Wait for another three workdays. 

8. The survey is terminated. 

9. The respondents who have participated in the survey and answered the ques-
tionnaire are emailed one last time. This final and forth email consists of a 
thank you note and a more detailed description of the purpose of this thesis 
and its survey, explaining the agile values. We also offer to send this thesis in 
PDF format once finished. The final mail can be seen in appendix F. 

By contacting the respondents we could immediately eliminate companies among the 
100 that actually did not work with software development from any further partici-
pation in the survey since their answers would not serve any purpose to us. This 
would be a waste of both our and their time. This also gave us an early heads-up as to 
what the drop-off of the survey would be like. Also, by doing this the survey could 
be targeted at a suitable respondent at once in many cases, not risking to be forgotten 
or misplaced along the way while being forwarded inside their company. Another 
positive aspect of this initial phone call is that it has probably helped our percentage 
of answers since we have had personal contact with several of the respondent and 
they might therefore have felt called upon to answer the questionnaire for us. 

Please note that all of the correspondence above was done in Swedish, including all 
emails. This procedure is similar to the one described by Lundahl & Skärvad (1999, p. 
169) for conducting surveys. As for the time aspect, our resources limited us to about 
three weeks of surveying. However, that amount of time has been considered to be 
adequate. 

Worth mentioning is also that all emails were written in plain text format in order to 
achieve as high compatibility with the respondents email clients as possible. Besides, 
URL:s and email addresses in our emails are usually properly identified locally by 
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competent clients enough. Furthermore, HTML emails also have a tendency to get 
caught in various spam filters, something we wanted to avoid. 

3.1.7 Fusing the Empirical Findings 
After the survey was terminated, the answers from the database at SurveyMonkey 
were transferred into Microsoft Excel and complemented by a couple of answers re-
ceived manually by telephone. This was done by first counting the number of an-
swers we had received and compare that with the total number of respondents we 
had. This is discussed in more detail in section 4.1. Thereafter, in order to attain fig-
ures for method diffusion, some manual classification of the answers from question 2 
had to be done. A discussion on this is provided along with the outcome of the diffu-
sion in section 4.2. The further answers were then encoded using numerical values 
representing the available alternatives for each of the questions. From left to right, 
the numbers given were 1, 2, 3, and 4. Together with the number of respondents in 
favor of each particular alternative, graphs were created. For visual comparability rea-
sons, these graphs were given a Y axis resembling the total number of applicable re-
spondents for each question. 

3.1.8 Analyzing the Empirical Findings 
Simply comparing the figures in presented below in section 4.3 and 4.4 does not yield 
a sufficient answer to the questions raised by our hypotheses. Even though we modi-
fied the Y axis to make the figures more readable and comparable, this approach is 
not completely accurate and our eyes may deceive us as well. Therefore it was 
deemed necessary to resort to arithmetic. The comparisons in the analysis chapter 
have been carried out using the numbers behind the figures in the empirical findings 
chapter. 

Since a graphical presentation of the answers was not sufficient for the reasons just 
mentioned, we have chosen to use simple calculations of a mean value for each of the 
figures in sections 4.3 and 4.4. This was naturally achieved by using the values given 
to the alternatives when creating the figures together with the number of how many 
respondents preferred each alternative. It is then these mean values that have been 
weighed against each other in our analysis and related to our hypotheses. 

Before we continue, we would like to point out that none of the pie charts in sections 
4.1 and 4.2 below have been analyzed per se. These figures on percentage of answers 
and method diffusion were only necessary when we categorized our respondents into 
practisers of traditional and agile software development methods respectively and are 
not part of the purpose of the thesis. However, in our final discussion, in section 7.3, 
we comment briefly on these numbers. 

This is the case with all figures displaying the overall values, including all respon-
dents, in the empirical findings chapter. These figures are there solely for the purpose 
of rendering of accounts and as a reference to the traditional and agile figures. 
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3.2 Trustworthiness 
The second part of the methods chapter consists of discussion of the trustworthiness 
of our study. The various credibility aspects below affect how credible (or secure if 
you like) our conclusions, and the thesis as a whole, are. The aspects handled are ob-
jectivity, reliability, validity, and generalizability. 

3.2.1 Objectivity 
Being able to distinguish between fact and your own values is necessary for the over-
all credibility of any investigation (Lundahl & Skärvad, 1999). Objectivity in social 
sciences is usually looked upon as impossible in full, but that the highest possible de-
gree of objectivity should naturally be strived for and that your relevant assumptions 
and perspectives should be meticulously accounted for (Lundahl & Skärvad, 1999). 

Since we did not dispose of the resources to contact each and every on of the custom-
ers of our respondents, the perspective of the level of satisfaction among these cus-
tomers had to come from the developers themselves. This damages the objectivity of 
the thesis since the words of the developers can not be assumed to one hundred per-
cent accurate in this matter. Perhaps they are guessing as to what their customer are 
feeling, perhaps they are lying. Hence, the objectivity of the investigation of hy-
pothesis 2 is lower than the other two. 

Another issue influencing our objectivity is of course the hypotheses themselves. The 
fact that we place our assumptions in three hypotheses, even if we evidently might 
happen to falsify them, still entails deficiencies in our objectivity any way we turn it. 
How is this? A hypothesis can always be inverted and therefore you always display 
your assumptions in one way or the other when formulating one. 

3.2.2 Reliability 
Reliability can be described as “the absence of random errors in measurement” (Lundahl 
& Skärvad, 1999). What is meant by this is that the measurement is not affected by 
the one measuring and that there are few coincidences affecting the measurement pre-
sent. In practical terms an example of good reliability could be that no matter who 
conducts a measurement, the answers will be the same. For these reasons reliability is 
closely related to objectivity since being subjective definitively ought to influence the 
measuring process and produce errors. In turn, what an error in measurement is can 
be defined as “the difference between stated and true value” (Dahmström, 2000). High 
reliability is essential for high validity (Dahmström, 2000; Lundahl & Skärvad, 1999), 
but not a guarantee for it (Dahmström, 2000). 

In order to ensure a high degree of reliability we have taken several measures. The 
first and most obvious is that we have strictly followed the way of working presented 
by Lundahl & Skärvad (1999) regarding the process of testing hypotheses. This is de-
scribed in detail in section 3.1.1. We have also used random sampling when selecting 
the companies to participate in the survey in order not to have our opinions regard-
ing the subject matter bias our results. The questions used in the survey are also for-
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mulated in such a way that they shall not influence the respondent towards a specific 
standpoint. We have also been careful not to include words which may have an am-
biguous meaning or a strong emotional value. We have especially avoided to use the 
word “agile” (“agil” in Swedish) when designing the questionnaire. The questions are 
also short and uncomplicated, thus reducing the risk of misunderstandings leading to 
random measuring errors. In addition to this, we have also randomized the order of 
the alternatives in question 5 since we did not want our opinions regarding these sub-
jects to influence the answers to this question. A detailed description of how to an-
swer the various questions as well as an introduction to the study itself and its pur-
poses are also provided alongside the questions in the questionnaire to further more 
reduce possible misunderstandings when it comes to the types of answers desired. Fi-
nally, we have also strived towards describing every step of our study as clearly as 
possible in our method chapter. 

When all of these measures are put together we feel that we have done all that is pos-
sible in order to achieve the highest degree of reliability possible in this study. Since, 
as earlier mentioned, a high reliability is required to achieve good validity and we are 
confident that our work on these issues also provides a first step towards ensuring a 
high validity. 

3.2.3 Validity 
In addition to the previously mentioned variables, validity is also necessary for creat-
ing credible investigations. If reliability was the absence of random errors in meas-
urement, validity is the “absence of systematical errors in measurement” (Lundahl & 
Skärvad, 1999). 

Our internal validity (i.e. measuring what is intended to be measured) is generally 
high, but similarly to our objectivity is lacking in one aspect since we are asking the 
developers about their customers and not the customers directly. This leads to a case 
where we ask the feelings of one person from another instead, obviously providing 
lower validity. Still, you could argue that since we are actually measuring the per-
ceived level of satisfaction among the customers, perceived by the developers, the in-
ternal validity is impeccable. 

In the case of external validity (i.e. the measurement corresponds to the reality) there 
is no indication (save what was just mentioned regarding internal validity) that this 
should be poor in any way. That is if the respondents have answered truthfully and 
without guessing and we see no reason for them not to do so. 

3.2.4 Generalizability 
Since generalizability is the notion of applying your conclusions on the total popula-
tion, it is only marginally relevant to discuss in this thesis since we have conducted a 
quantitative study. This does not mean that generalizability is unnecessary in quanti-
tative studies; it is always crucial in any study. It does mean that generalizability is 
harder to warrant, and therefore more of an issue, in say for instance a case study 
(Lundahl & Skärvad, 1999). What this also means is that if you conduct a quantitative 
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study in a proper manner, there is a great deal of generalizability inherent in it. In 
our study we have created a total population using a current database over Swedish 
companies and relevant markets within it, from this population a sample of compa-
nies have been selected and asked to participate in our survey.  

Using our sample it is possible to make generalizations regarding the entire popula-
tion (software development companies in Sweden with 10 – 199 employees) by apply-
ing statistical methods. Moreover, by applying confidence intervals to measurements 
made in the sample it is also possible to get an estimate of the true value within the 
total population. The precision of these estimates do however vary depending on the 
number of received and correctly answered questionnaires (Dahmström, 2000). In 
this thesis a confidence level of 95% has been applied, ensuring that 95% of observa-
tions within the total population will fall into the confidence levels of the sample 
(Czaja & Blair, 1996). This means that the data we have collected can be used to make 
assumptions regarding the population as a whole, a conclusion supported by Ph. D. 
Holgersson. The results of these calculations are presented and discussed in the chap-
ters “empirical findings” and “analysis”. A detailed description on how these calcula-
tions were carried out goes beyond the scope of this thesis and we therefore refer the 
reader to a handbook in statistics for more information regarding this. 

What further creates possibilities of generalizability is the fact that we have per-
formed t-tests in order to determine if the measured differences in our empirical data 
is statistically sufficient in order for us to support or falsify our hypotheses. 

Since the questions we have posed to our respondents are very limited, straight to the 
point, and in relation to our purpose, it might be difficult to use our empirical find-
ings in future studies. There are perhaps a couple of exceptions to this statement. One 
could be the answers to our second question regarding the diffusion of software de-
velopment methods. Another, the figures displaying the overall values, mentioned in 
section 3.1.8 above and presented in the empirical findings chapter below. 
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4 Empirical Findings 
This chapter contains the compiled data from the survey conducted. The data is covered in 
separate sections and presented in graphs and figures as well as in explanatory comments. 
In the first section the percentage of answers is discussed before we in the following sections 
address the diffusion of methods, the satisfaction with the methods, and finally the attitude 
towards the agile values. Those following sections are all handled from three perspectives – 
the overall view, the traditional view, and the agile view. 

4.1 Percentage of Answers 
As mentioned earlier, as a first step in collecting results all the 100 companies were 
contacted by telephone. After this initial contact several companies were ruled out as 
inappropriate respondents as they were in fact not companies working with software 
development. Some companies was also ruled out at a later time for the same reason 
resulting in that 31 out of our initial selection of 100 companies were not suitable for 
participation in this study. In total, 39 out of 69 relevant companies answered the 
questionnaires resulting in a percentage of answers (among relevant companies) of 57. 
This is illustrated in the diagram below. 

 Percentage of answers

39%

30%

31%

Answ er

No answ er

Not relevant
 

Figure 4-1 Percentage of answers 

The fact that as many as 31 % of the companies in the initial selection were not rele-
vant has some interesting consequences to our study. First, if we look back on our 
initial total population of 1016 companies we can assume that 31 % of this population 
also consists of companies which are not relevant to our study. This gives us an ad-
justed total population of 701 companies that can be assumed to be relevant in this 
case. Using the initial population of 1016 to calculate the relative size of our sample 
gives us a sample size of 3.8 % (39/1016), if we instead use the estimated value of only 
relevant companies we have a relative sample size of 5,6 % (39/701). 
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4.2 Diffusion of Methods 
In the second question in the survey the respondents were asked to state what soft-
ware development method or methods they are using. The findings from this ques-
tion, illustrated in the figure below, show that only a handful of software develop-
ment methods mentioned in our frame of reference is being used in real life today. A 
not uncommon answer was also that the company used a custom software develop-
ment method, or even no method at all. Not surprisingly, however, many developers 
out there seem to use the Rational Unified Process. 

Diffusion of methods
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Figure 4-2 Diffusion of methods 

All numbers in the above figure indicate the number of practisers of that particular 
method, not a percentage. The traditional software development methods represented 
above where color coded in blue nuances and agile methods in red. The neutral MSF 
was given the color green. Among the custom methods, we also have a few anomalies 
in the form of solitary software development methods with only one occurrence. 
These include PROPS (a project management model), a method developed by Ed 
Yourdon, PPS (Praktisk ProjektStyrning), and CMM (Capability Maturity Model), 
but since these methods were not covered in the frame of reference they will not be 
handled individually from this point either. In light of this, it is apparent that some 
manual classification work was necessary on our behalf, but since we designed ques-
tion 2 this way deliberately, we were well aware of that this would have to be han-
dled later. 

The watchful eye has now discovered that the total number of answers in the dia-
gram above is not 39 (as the number of answers to the survey), but instead 43. This is 
due to the fact that in some cases (four to be exact), the respondents stated that they 
used two software development methods. These methods were therefore added indi-
vidually to the compilation of data, since this figure aims to illustrate which methods 
are actually being used today in total. If two methods were being used interchangea-
bly in one organization then so be it. Furthermore, none of the pairs included both a 
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traditional and an agile software development method according to our categoriza-
tions so there was no apparent influence on the subsequent questions either. 

Naturally, we have also categorized the methods stated into traditional and agile 
software development methods respectively. This categorization can be seen in the 
figure below and, as in the previous figure, we see the actual number of practisers 
here as well. 

Diffusion of traditional and agile methods
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Figure 4-3 Diffusion of traditional and agile methods 

In this case, it is necessary to perform the categorization on an organizational level, 
since the last three questions in the survey addresses the whole of the organization, all 
in all, even if they do utilize more than one software development method. There-
fore, we have returned to a total number of respondents of 39. As you will also no-
tice, the agile software development methods seem to have increased in number. This 
is partially true since we have now also included a case when the stated software de-
velopment method was “Agile” and therefore not identifiable, but certainly classifi-
able as an agile method. Furthermore, the traditional methods have decreased in 
number. This is because in one case a company answered that they used both RUP 
and The Waterfall Model so they cannot become anymore traditional than that so to 
speak. No case where both a traditional and an agile method where used together was 
present in our survey. The methods depicted as not applicable are all other cases with 
custom methods derivable from neither traditional nor agile methods, cases where no 
method at all was used, and MSF. Hence, we cannot categorize these cases. 

4.3 Satisfaction with the Methods 
The purpose with these questions was to measure both how satisfied companies are 
with the software development methods they apply and to what extent they felt that 
their method helped them to fulfill their customers’ wishes. This section is divided 
into two main parts, the first one addressing the level of satisfaction among the de-
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velopers themselves and the second handles how they feel about satisfying their cus-
tomers’ needs. Each part covers the three perspectives, the overall view, the tradi-
tional view, and the agile view, mentioned above. The Y-axes constitute the number 
of respondents who answered each alternative. 

4.3.1 Developer Satisfaction with the Methods 
As we can see in the illustration below most companies were satisfied with the meth-
ods they used, only four of the respondents considered themselves to be somewhat 
dissatisfied with the method or methods they used and not a single respondent stated 
that they were very dissatisfied. 
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Figure 4-4 Overall – Developer satisfaction 

Among companies using traditional software development methods there are no re-
spondents who claim that they are in any way dissatisfied with their method or 
methods. However, only two respondents claim to be very satisfied. The rest con-
sider themselves to be somewhat satisfied with their choice of method. 
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Traditional – Developer satisfaction

0

2

4

6

8

10

12

Very
dissatisfied

Somewhat
dissatisfied

Somewhat
satisfied

Very
satisfied

 

Figure 4-5 Traditional – Developer satisfaction 

The answers received from companies applying agile software development methods 
are in this case similar to the ones received from the respondents using traditional 
methods with the modification that there is one respondent in the agile group who 
claims to be somewhat dissatisfied with their method. 
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Figure 4-6 Agile – Developer satisfaction 

The answers received in this question are, as you can see, very similar between the 
two groups with the one small exception mentioned earlier. The remaining three re-
spondents who answered that they were somewhat dissatisfied with their methods 
fall into the category of companies using custom development methods. 
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4.3.2 Customer Satisfaction with the Methods 
Most of the respondents thought that the methods they used were useful to a some-
what large extent when it came to capturing customer expectations in the final prod-
uct. Six respondents, however, claimed that it only helped them to a somewhat small 
extent and one respondent claimed that their method only helped them to a very 
small extent. The complete findings of this question can be viewed below. 
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Figure 4-7 Overall – Customer satisfaction 

When looking on how the traditional software development method practisers an-
swered this question we can see that developers feel that their method enables them 
to satisfy their customers’ needs, at least to a somewhat large extent. No respondent 
chose either one of the lesser two alternatives of the four. 
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Traditional – Customer satisfaction
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Figure 4-8 Traditional – Customer satisfaction 

In the case with agile adopters a similar pattern is discernable. Most respondents are 
satisfied with how their method handles customers, related to one of the main agile 
values. Only one of the six answers are among the lesser two alternatives. When we 
took a closer look at this, it turned out to be the very same respondent who was 
somewhat dissatisfied in the previous section. The distribution of answers is shown 
below.  
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Figure 4-9 Agile – Customer satisfaction 

Comparing all three figures reveals that almost practisers are satisfied with what their 
methods respectively has to offer in terms of customer support. What is also revealed 
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is that a greater share among the practisers of agile software development methods is 
satisfied to a large extent than those among the practisers of traditional methods. 

4.4 Attitude towards the Agile Values 
The final question of the survey confronted the respondent with four tough choices 
between aspects and resources in software development that might not be easy to 
cope without. Nevertheless, the respondents were asked to prioritize among the four 
pairs of statements based on the agile values discussed earlier. The findings from this 
question are shown below in four sub sections, each one handling their own sub 
question and, as in the previous sections, from all three perspectives. As in section 
4.3, all Y-axes represent the number of respondents who answered each alternative. 

In this question one of the respondents failed to give us an answer and another only 
answered the third sub question. Therefore, the total number of answers in this ques-
tion is 37 for sub questions A, B, and D and 38 for sub question C. This of course has 
a small impact on the reliability of our survey. However, both of these two respon-
dents fell into the category “No method”, so the implications should be minimal. 
Apart from this all questions were answered fully. 

4.4.1 Good Tools versus Good Developers 
A large majority of the responding companies valued good developers over good 
tools and only one response ended up at the far-end of mainly valuing tools over de-
velopers. 
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Figure 4-10 Overall – Good tools versus good developers 

Looking at solely the practisers of traditional methods shows roughly the same dis-
tribution as the overall view did. Almost all of the respondents answered that they 
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would focus on having good developers to a greater extent than having good tools in 
a software development project. 
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Figure 4-11 Traditional – Good tools versus good developers 

Good developers are focused on to an even greater extent by practisers of agile meth-
ods. Five respondents answered mainly good developers and the sixth at least pre-
ferred to focus on good developers. 
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Figure 4-12 Agile – Good tools versus good developers 

Among the answers, good tools have clearly not been prioritized. Almost all respon-
dents preferred good developers instead, especially the followers of agile software de-
velopment methods. 
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4.4.2 Customer Collaboration versus Requirements Specification 
Most respondents also value customer collaboration over requirements specification; 
the numbers are in rather strong favor for customer collaboration as shown below, 
even if a wider spread is discernable in this question. 
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Figure 4-13 Overall – Customer collaboration versus requirements specification 

The distribution is similar for the traditional method practisers, with one exception: 
No answer among these respondents was present in the third field representing a fo-
cus rather on requirements specification over customer collaboration. 
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Figure 4-14 Traditional – Customer collaborations versus requirements specification 

Among the agile practisers a majority prefers customer collaboration. Only one re-
spondent rather leaned towards a focus on requirements specifications in develop-



 Empirical Findings 

 60

ment projects. As you can see below, the distribution between the first two fields has 
shifted among these respondents. 
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Figure 4-15 Agile – Customer collaborations versus requirements specification 

A rather strong favor for customer collaboration indeed, but not to the same extent 
as in the previous case with developers versus tools. Still, the majority of answers 
leaned towards the first alternative, that of customer collaboration. 

4.4.3 Following the Plan versus Being Flexible 
In the case of following the plan compared to being flexible only a small majority 
prefers being flexible, 17 respondents prefer following the plan and 21 considers that 
being flexible is more important. 
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Overall – Following the plan vs. being flexible
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Figure 4-16 Overall – Following the plan versus being flexible 

Users of traditional software development methods participating in this study lean 
toward a preference of following a plan over being flexible by a very small margin. 
Only a single answer separates the two standpoints. Also, the fact that two of the an-
swers for being flexible are in the fourth field further reduces the significance of this 
one vote majority. 
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Figure 4-17 Traditional – Following the plan versus being flexible 

When looking at the respondents in the agile group, we see a different picture. The 
focus is definitely on flexibility and only one respondent prefers following a plan. In 
total, the findings lean very strongly towards flexibility since most of the respondents 
picked the strongest alternative, mainly valuing flexibility over planning. 
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Agile – Following the plan vs. being flexible

0

1

2

3

4

5

6

Mainly the
first

alternative

Rather the
first

alternative
than the
second

Rather the
second

alternative
than the first

Mainly the
second

alternative

 

Figure 4-18 Agile – Following the plan versus being flexible 

In the answers to this question, we see a difference between the two groups with the 
users of traditional methods valuing planning and the agile users mainly value flexi-
bility. 

4.4.4 Extensive Documentation versus Focus on Software 
The comparison between extensive documentation and focus on software ends in fa-
vor of focus on software. A very large majority of the respondents rather prefers fo-
cus on software than extensive documentation. 
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Figure 4-19 Overall – Extensive documentation versus focus on software 
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All but one of the companies using traditional software development methods prefers 
a focus on software rather than extensive documentation. Only one of the respon-
dents agreed with the strongest statement saying that they mainly preferred a focus 
on software over extensive documentation. 
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Figure 4-20 Traditional – Extensive documentation versus focus on software 

The respondents using agile methods also lean towards a focus on software but more 
of them agreed with the strongest of the statements. Just like in the other group, only 
one of the companies claimed to prefer extensive documentation over a focus on 
software. 
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Figure 4-21 Agile – Extensive documentation versus focus on software 
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The answers to this question are also similar between the two groups in terms of pre-
ferring a focus on software. However, the users of agile methods seem to have a 
stronger conviction regarding the importance of having a focus on software. 
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5 Analysis 
In the analysis the empirical findings from the survey are weighed against each other using 
primarily the purpose of the thesis, but also our frame of reference. Our three hypotheses are 
supported or falsified one by one in discussions below by looking at our collected data and 
our previous knowledge. 

5.1 Hypothesis 1 

Hypothesis 1: Practisers of agile software development methods are more satisfied 
with their methods than practisers of traditional software development methods 
are with theirs. 

When calculating the mean values (using the encoding 1, 2, 3, and 4) for developer 
satisfaction in figures 4-5 and 4-6, we received a value of 3.18 for traditional software 
development method practisers (rounded of to two decimals) and 3.00 for their agile 
counterparts. This indicated that the traditional method practisers were in fact more 
satisfied than the agile ones, which would falsify our hypothesis above. However, 
when applying a t-test on these figures, we concluded that there was not enough sta-
tistical evidence present to safely support or falsify Hypothesis 1 (Aczel & Sounder-
pandian, 2002). This is partly because the very slight difference the numbers between, 
but also due to the small sample size. In our case, the probability for the null hy-
pothesis to be true is just below 50 %, which is way too improbable for us to be able 
to draw any real conclusion from it in either way. In other words, the case might just 
as well be that the agile software developers are more satisfied than the traditional 
software developers. We cannot know for sure. 

The marginally higher, and statistically not provable, level of satisfaction among the 
traditional developers relates somewhat to what Germain & Robillard (2005) found 
out when comparing RUP and XP. The developers using XP felt that they had to 
work harder than the developers using RUP did, which of course could explain the 
lower level of satisfaction among our agile respondents. The findings of Wikerdahl & 
Gemark Åsebrant (2001) also support this notion. Participants in their survey using 
DSDM described the project atmosphere as stressful, constantly feeling as if the pre-
sent day was one day before delivery and even provoke feelings of illness when they 
do delivered. Controversially, a study by Müller (2004) claims that developers have 
more fun while pair programming, the perhaps most prominent of all XP features 
(please see section 2.4.2). What was also said was that the cost of pair programming 
could not be proven to exceed having one programmer and one tester reviewing the 
code separately (Müller, 2004), so in light of this, we see no reason not to adopt the 
pair programming feature at least. To sum up this paragraph, there are research find-
ings both in favor for and against agile software development methods, matching our 
own ambiguous findings. 
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5.2 Hypothesis 2 

Hypothesis 2: Practisers of agile software development methods are more satisfied 
with how their software development methods help them in satisfying their cus-
tomers’ wants and needs than practisers of traditional software development 
methods are with theirs. 

Figures 4-8 and 4-9 show answers of to what extent traditional and agile developers 
feel that their software development method helps them in satisfying their customers’ 
wants and needs. The means for this expected customer satisfaction among developers 
turned out to be 3.27 for the traditional practisers and 3.33 for the agile practisers. To 
the naked eye, this would give us that the agile practisers were in fact more satisfied 
in this aspect than the traditional practisers, but after applying the t-test, we discov-
ered that the probability for this measured difference not being sufficient statistically 
was as high as almost 85 %. It was therefore not possible to safely either supporting 
or falsifying Hypothesis 2 and this was because the t-test revealed our difference to be 
too improbable. As in the previous case, this was because of the merely slight differ-
ence measured together with the small number of respondents classified as practisers 
of either traditional or agile software development methods. 

The reasons behind the somewhat higher degree of satisfaction among users of agile 
software development methods when it comes to their opinions on how well they 
satisfy their customers’ needs may be, for example, the philosophy of involving the 
customer in the development project and the focus on responsiveness to change in 
customer demands. An example of the first is XP’s planning game where the cus-
tomer becomes directly involved in the development process (Wake, 2001). All agile 
software development methods also have routines for responding to changes in cus-
tomer demands. Examples of this include, but are not limited to, the daily meetings 
held during a Scrum project (Schwaber & Beedle, 2002), the very short iterations in 
XP (Wake, 2001) and the functional model iteration in DSDM (Stapleton, 1997). To-
gether, these aspects provide a strong foundation for users of agile development 
methods to handle their customers’ demands and fulfill their expectations. This leads 
us to believe that there are indeed reasons for practisers of agile methods to feel that 
they are more satisfied with the way that their methods support them in satisfying 
their customers. 

The fact that most of the respondents claimed to be in some way satisfied with how 
they considered their method helped them satisfying their customers did not come as 
much of a surprise to us. If a user of a particular method would be very dissatisfied 
with their method, there would subsequently be reason to believe that their custom-
ers would also be dissatisfied and if the customers would be dissatisfied the company 
would soon be out of business. It is our guess that such companies did not exist in 
our total population. 
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5.3 Hypothesis 3 

Hypothesis 3: Practisers of agile software development methods have a more posi-
tive attitude towards the agile values than practisers of traditional software devel-
opment methods have. 

As mentioned earlier, the supporting or falsifying of Hypothesis 3 was divided into 
four parts, following the four agile values. This structure was also inherent in the 
questionnaire where the fifth question was divided into four sub questions. The em-
pirical findings from this question can be seen in section 4.4 in relevant figures. 

The results from figures 4-11 and 4-12, showing the preferences between good tools 
and good developers, show that the traditional practisers’ mean turned out to be 3.36 
whilst the agile practisers’ was 3.83. This means that both sides tended to prefer good 
developers over good tools, even if the agile practisers did so to an even greater ex-
tent. After applying a t-test on these answers, the probability for this difference to be 
random was “only” 14 %, it might seem, but 14 % is still too uncertain for us to be 
able to establish the difference to be true. Please remember that 10 % is considered to 
be the absolute acceptable minimum (Aczel & Sounderpandian, 2002). According to 
the classification system discussed in section 3.1.1 and the fact that the agile practisers 
showed more positive feelings to the agile value (good developers) of the two than did 
the traditional practisers, the two possible outcomes for this situation was either (+) 
or (0). Since the t-test showed that there was not sufficient statistical evidence for the 
difference measured, the outcome became (0). 

Figures 4-14 and 4-15 show the results from the comparison of attitude towards cus-
tomer collaboration and requirements specification. Please bear in mind that due to 
the random ordering of alternatives the agile value ended up on the left in this situa-
tion resulting in that a lower mean value indicates that the group leaned towards the 
agile value. The mean value for practisers of traditional software development meth-
ods was 1.82 compared to 1.67 for the group consisting of respondents using agile 
software development methods. This shows a somewhat larger support for this agile 
value among the latter group. The t-test showed, just like in the first case, that there 
is not enough statistical evidence to securely claim that this difference in opinion is 
not a result of a random occurrence in our sample. The probability, assuming the 
null hypothesis, was 73 %. Since the outcome of this question shows that the users of 
agile development methods, in our sample, were stronger supporters of the agile 
value, the possible outcomes were (+) and (0). Since the t-test showed a lack of statis-
tical evidence the final outcome in this case was (0). 

The third part, illustrated in figures 4-17 and 4-18, consisted of the choice between 
following the plan and being flexible (agile value on the right). The mean for the 
practisers of traditional software development methods was 2.64 and the correspond-
ing mean for the agile practisers was 3.50. As you might notice, the difference here 
was much more apparent when comparing mean values and subsequently the t-test 
gave us only a 5.5 % support for the null hypothesis, hence below 10 % and within 
the acceptable margin. It is therefore safe to say that the agile software development 
practisers actually value being flexible over following the plan more than the tradi-
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tional practisers do. And since the agile practisers exceeded the traditional ones in 
positiveness towards the agile value, the outcome alternatives where (+) and (0) here 
as well. The result from the t-test gave us the outcome of (+). 

The final comparison, which can be seen in figures 4-20 and 4-21, shows that the 
practisers of agile software development methods prefer a focus on software over ex-
tensive documentation to a stronger degree than the users of traditional methods. 
The mean for the users of agile development methods was 3.33 and the corresponding 
value for users of traditional methods was 2.91. Applying a t-test on these figures gave 
us a result of about 30 %, indicating that the difference in opinion between the 
groups was not statistically secure. Just like in the previous cases the possible out-
comes of this case was (+) or (0) since the users of agile software development meth-
ods who participated in our survey showed stronger support for the agile value com-
pared to those using traditional methods for software development. The t-test deter-
mined the final outcome of this case to (0). 

The final outcome of the four separate cases became (0)(0)(+)(0). With neither all 
situations as (+) nor not even one situation as (–), we could not establish enough sta-
tistical evidence to either support or falsify Hypothesis 3. The fact that the empirical 
findings showed a stronger positiveness towards the agile values with the practisers of 
agile methods than with the practisers of traditional methods all across the board, this 
difference in opinion could not be proved to be true using t-tests, except for in one 
occasion – the differences in opinion regarding following the plan versus being flexi-
ble (please see section 4.4.3). That it was in this case that the difference would be 
more discernable, if anywhere, did not come a surprise to us. If there would be a 
greater difference somewhere, this would be the case, since if you reflect on the 
theme of this agile value, you realize the underlying nature of the choice between 
these two fundamental standpoints. Simply the word “flexible” is almost perfectly 
synonymous to “agile” and not blindly following a plan is what agile software devel-
opment really is all about to a great extent (see for instance Beck et al., 2001). So the 
reason why the difference in opinion towards this agile value was more tangible here 
than in the other cases might have to do with that this choice was more evident and 
clear to the respondents than the other ones were. What really is more peculiar is that 
the differences were so small in the other three cases. In fact, all respondents, even the 
traditional software development method practisers, held a predominantly agile state 
of mind in our survey, valuing the agile alternatives higher than the traditional. Why 
was this? One possible explanation to this could be that the choices the respondents 
made in the survey where in no way easy ones. The fact that we used four-grade 
Likert scales instead of five placed the respondents between a rock and a hard place, 
since they had to value either side more than the other any way they turned it. 
Therefore, the fact that the traditional respondents were fairly positive towards the 
agile thinking could be purely coincidental (if not at least in the light of the results of 
our t-tests), but could also mean that the agile ideas seemed more enticing than their 
traditional counterparts. Maybe the case could even be that the traditional software 
development method practisers in fact have agile thinking within them, but that they 
use a software development method that contradicts their thinking. This notion 
would entail that the traditional practisers would be more dissatisfied with their 
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software development method, which is not the case according to section 5.1, but 
then again the insecurity of that discussion is high. 

Before we get too philosophical in this matter, what we have actually learned is that 
we only in one occasion could establish that a sufficient statistical difference in the 
answers between the two categories of software development method practisers actu-
ally existed. This difference was in favor of the agile practisers being more positive in 
attitude than the traditional ones. This case was also considered to be the most fun-
damental of the four in a sense and together with the fact that our agile respondents 
in all other cases were more positive than our traditional respondents were, we could 
make the assumption that the agile software development method practisers in fact 
were more positive in attitude towards the agile values, even if our analysis could not 
support our hypothesis to its full extent. What we also found, even though it falls 
outside of our purpose, was that the traditional software development method prac-
tisers were surprisingly positive towards the agile values in our survey. The reasons 
for this is shrouded in mystery and there is even the question if this is actually the 
case. 
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6 Conclusions 
In the analysis, with the help of our three hypotheses, we have been able to draw some con-
clusions. These conclusions are shown in this chapter as a concise list. 

From our analysis, in relation to our hypotheses, we could draw the following con-
clusions: 

1. Our survey suggested that the practisers of traditional software development 
methods were more satisfied with their development methods than the prac-
tisers of agile software development methods were. However, there was not 
sufficient statistical evidence to falsify Hypothesis 1. 

2. Furthermore, our survey also suggested that practisers of agile software devel-
opment methods were more satisfied with how their software development 
method helped them in satisfying their customer’s wants and needs than prac-
tisers of traditional software development methods were with theirs, but there 
was not sufficient statistical evidence to support Hypothesis 2. 

3. Finally, our survey suggested that practisers of agile software development 
methods had a more positive attitude towards the agile values than practisers 
of traditional software development methods had. Even so, there was not suf-
ficient statistical evidence to support Hypothesis 3. 
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7 Final Discussion 
In our final discussion remnant topics of interest are handled. These include a brief discus-
sion of the fulfillment of the thesis’ purpose, a method discussion, some reflections on our 
thesis, and suggestions for further studies. 

7.1 Fulfillment of the Purpose 
The purpose of our thesis was to support or falsify our three hypotheses. However, 
none of our three hypotheses could either be supported or falsified using statistical 
measurements. We did, however, find indications suggesting that Hypothesis 1 would 
have been falsified and that Hypothesis 2 and 3 would have been supported. 

7.2 Method Discussion 
Regarding the questionnaire we have some points that we would like to make. First 
out, we feel that we should have been clearer when it comes to how long it would 
have taken for the respondents to answer it. The time we expected it to take to an-
swer the questions was about five minutes, however, we did not inform the respon-
dents of this in the email sent to them. This lead to that some of the respondents ex-
pected it to be a much more demanding task, in terms of time spent, to answer the 
questionnaire than it actually was resulting in that some respondents did not even 
bother to look at the questionnaire before deciding that they did not have the time to 
answer it. 

One respondent suggested that we should have included an email address or a phone 
number to our tutor in the emails sent out to our respondents. His opinion was that 
this would have increased the credibility of our study and perhaps increased the 
chances for the receiver to respond to our questionnaire. This is an opinion that we 
agree on and we feel that including these details in the messages is something which 
we should have done. 

Furthermore, a couple of our respondents were surprisingly suspicious of our survey, 
questioning who we were, why we had contacted him or her, who had authorized 
this, and even our intentions with the survey. This was rather an exception than a 
rule of course, but was due to the fact that not all respondents had been introduced to 
the survey on the phone up front, but rather recommended by for instance an opera-
tor at that particular company. Had we persevered and personally tried to contact all 
respondents beforehand, we could have avoided some manual, explanatory emailing 
and maybe even yielded a somewhat higher percentage of answers. 

Apart from these three points, we are confident that we have done everything in our 
power to ensure high credibility and generalizability. Our efforts to secure this have 
been thoroughly discussed in section 3.2 in the method chapter. Regarding the hy-
pothesis testing, our philosophy has been to say that the hypothesis can not be 
proved rather than supporting a hypothesis on false grounds. This way of thinking is 
evident throughout the analysis where strict rules have been adhered to regarding 
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when it is acceptable to say that there is sufficient statistical evidence to support or 
falsify a hypothesis. We are aware of the fact that this philosophy has lead to that our 
results may not be very spectacular, but we value correctness higher than sensational 
value in this case. 

In hindsight, we can also say that the method we choose had needed a larger sample 
population to be fully successful. We do, however, feel that it would have been very 
hard for us to predict this for two reasons. First, the fact that over 30 % of our sam-
ple proved to be irrelevant was fairly unexpected. We had, of course, predicted that 
some of the selected companies would not fulfill the criterion to be interesting in our 
study but not such a large amount. In combination with our empirical findings, 
which showed that a very large proportion of the companies in the sample did not 
use established software development methods, this resulted in a final sample which 
was smaller than expected. Potentially, a pre study might have helped prevent this 
from happening by alerting us that the final sample would be very different than 
what we had expected when we designed our method. Since a basic fact was that we 
had no real knowledge in what software development methods were being used, such 
a pre study that would have investigated this matter earlier might have aided us in at-
taining a sufficient sample size. 

On a positive note, step 6 in the schedule in section 3.1.6, i.e. the decision to call the 
respondents who had not yet answered the questionnaire, even after having been re-
minded, turned out to be a good course of action since we received quite a few an-
swers soon thereafter. Moreover, this gave us the possibility to eliminate some re-
spondents who definitely did not intend to participate in the survey, so that we did 
not have to give these particular ones any more thought. All in all, this approach was 
useful and is therefore recommended to other researchers. 

7.3 Reflections 
Even though none of our three hypotheses could be fully supported or falsified, the 
empirical data suggests that our initial assumptions (that lead to the formulation of 
the hypotheses) regarding satisfaction with agile software development methods and 
the attitude towards the agile values were correct except for the case of developer sat-
isfaction. The traditional practisers seemed to be more satisfied with their software 
development methods in general than the agile practisers were with theirs. Perhaps 
this shows that the agile methods are somewhat less popular among developers, but 
we cannot really know for sure, since the empirical data failed the t-test. 

Failed t-tests was a recurring factor, we are sad to say, in our analysis. As you can see 
in the analysis chapter, none of our three hypotheses could in fact be either fully 
supported or falsified. As mentioned above, this was primarily due to small sample 
sizes and small variations in the answers. One could argue that the smaller the varia-
tion in the answers is, the larger the sample size has to be in order to be able to estab-
lish a sufficient statistical difference (Aczel & Sounderpandian, 2002). 

When compiling our measured diffusion of software development methods, we more 
or less stumbled upon the conclusions that many more of the respondents we ap-
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proached used a custom, in-house developed method, or even no method at all, than 
we thought they would. Our initial assumption was rather that the diffusion of estab-
lished software development methods among Swedish developers should have been 
greater than it was. This came as a surprise to us and had we been able to foresee this 
factor, our sample size would probably have been boosted, as we mentioned in sec-
tion 7.2. What especially astounded us were the developers using no method at all. 
Even agile adopters admit that a certain amount of guidance is necessary in order to 
avoid ad hoc development and programming. Coleman & Verbruggen (1998) agree 
and say that adopting some sort of software development method is of the utmost 
importance in any software development project. 

Also, our empirical findings (see section 4.2 and especially figure 4-3 for details) show 
that there are more practisers of traditional software development methods than 
there are practisers of agile software development methods (11 and 6 respectively in 
our selection). This information would mean that the agile software development 
methods are not used to the same extent in Sweden today as the traditional methods 
are. 

7.4 Suggestions for Further Studies 
Since we were not able to provide enough statistical evidence to support or falsify our 
hypothesis our first and foremost suggestion for further studies is to repeat the same 
study again with a larger sample. The fact that as many as 31 out of the initial selec-
tion of 100 companies proved to be irrelevant for our study in combination with our 
result showing that only about half of the companies in the selection used established 
software development methods that could be classified as agile or traditional made the 
final sample too small to be used to draw reliable conclusions regarding the total 
population. Repeating the study again, with a larger initial sample, will most likely 
provide stronger statistical evidence regarding the hypothesis formulated in this the-
sis. 

In addition to this suggestion, a future study of the diffusion of software development 
methods could show if a change in the methods used can be traced. Examples of ques-
tions such a study could answer is if agile software development methods are becom-
ing more popular or if there is an increase in the use of established and documented 
software development methods. Another interesting aspect to be studied is whether 
more software development companies are going from using no software develop-
ment method at all or their own custom development method to using more estab-
lished and well documented methods. This is especially interesting in the case of 
companies who are currently not using any software development method whatso-
ever since there is research which strongly emphasizes the importance of using a 
software development method. 

Finally, we would like to suggest that a future study of reasons for dissatisfaction 
with software development methods, especially agile ones. There is little research 
available in this field but there are findings which indicate that agile software devel-
opment methods requires a lot of skill and effort from those who use them. This may 
lead to that teams consisting of mainly inexperienced developers can not fully reap 
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the benefits of these methods thus leaving them dissatisfied with their choice of soft-
ware development method. There may also be other reason for dissatisfaction among 
users of certain methods and a case study of an organization claiming to be less than 
satisfied with their current software development method would probably be able to 
provide answers regarding why a method may fail to satisfy a specific organization 
and succeed in another. 
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Appendix A – The Agile Manifesto 
 

Manifesto for Agile Software Development 
 

 

We are uncovering better ways of developing 
software by doing it and helping others do it. 
Through this work we have come to value: 

 

Individuals and interactions over processes and tools 

Working software over comprehensive documentation 

Customer collaboration over contract negotiation 

Responding to change over following a plan 
 

That is, while there is value in the items on 
the right, we value the items on the left more. 

 
 
 

Kent Beck 
Mike Beedle 
Arie van Bennekum 
Alistair Cockburn 
Ward Cunningham 
Martin Fowler 
 

James Grenning 
Jim Highsmith 
Andrew Hunt 
Ron Jeffries 
Jon Kern 
Brian Marick 
 

Robert C. Martin 
Steve Mellor 
Ken Schwaber 
Jeff Sutherland 
Dave Thomas
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Appendix B – The Questionnaire 
Enkätundersökning kring systemutvecklingsmetoder  

- Syfte 
Den här undersökningen syftar till att mäta spridningen av olika sy-
stemutvecklingsmetoder samt attityden till dessa. Det insamlade ma-
terialet kommer att presenteras i en magisteruppsats i ämnet infor-
matik på Internationella Handelshögskolan i Jönköping. Författarna 
till uppsatsen är Oskar Fransson (de01fros@ihh.hj.se) och Patrick af 
Klercker (de01akpa@ihh.hj.se). 
 
- Sekretess 
Enkäten skickas till slumpvis utvalda företag och organisationer som 
arbetar med systemutveckling. För att möjliggöra för oss att kontrol-
lera om svar har erhållits anger ni det referensnummer ni hittar i e-
postmeddelandet. Detta nummer används enbart för att kontrollera 
om svar har erhållits och kommer således inte att användas för att 
koppla ett enskilt svar till ett enskilt företag. Ingen information om 
vilka företag som deltagit i enkäten kommer att presenteras i magis-
teruppsatsen. 
 
- Instruktioner 
Besvara frågorna i enkäten genom att: 
* i fråga 1 ange ert referensnummer som ni hittar i e-
postmeddelandet 
* i fråga 2 fritt fylla i de systemutvecklingsmetoder ni använder 
* i fråga 3 och 4 markera de svarsalternativ som bäst överensstäm-
mer med er uppfattning 
* i fråga 5 för var och ett av de fyra alternativparen markera ert ställ-
ningstagande 
 
Då ni har svarat på alla frågor klickar ni på "Besvara" för att skicka in 
svaren. 
 
- Observera 
Med "systemutvecklingsmetoder" avses metoder, modeller, ramverk 
och processer för systemutveckling. 
 
Tack för er medverkan! Den hjälper oss att genomföra en korrekt un-
dersökning. 
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1. Ange ert referensnummer. Referensnummret hittar ni i e-
postmeddelandet. 

 

2. Vilken eller vilka systemutvecklingsmetoder använder ni? 

 

3. Hur nöjda är ni med er[a] systemutvecklingsmetod[er]? 

Mycket      
missnöjda 

Ganska      
missnöjda 

Ganska nöjda Mycket nöjda 

    
 

4. I vilken utsträckning anser ni att er[a] systemutvecklingsmetod[er] 
hjälper er att tillgodose era kunders behov och önskemål? 

I mycket liten 
utsträckning 

I ganska liten 
utsträckning 

I ganska stor 
utsträckning 

I mycket stor 
utsträckning 

    
 

5. Vad är viktigast att fokusera på i ett systemutvecklingsprojekt? Värdera 
alternativen a) till och med d) genom att markera det ställningstagande 
som bäst stämmer överens med er uppfattning i frågan. 

 
Övervägande 
första alterna-

tivet 

Mer första al-
ternativet än 

andra 

Mer andra al-
ternativet än 

första 

Övervägande 
andra alterna-

tivet 

a) Bra verktyg 
eller bra ut-
vecklare  

    

b) Kundmed-
verkan eller 
kravspecifika-
tion  

    

c) Följa plane-
ringen eller 
vara flexibel  

    

d) Utförlig do-
kumentation 
eller fokus på 
mjukvara 

    

 

Besvara >>
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Appendix C – The First Respondent Mail 
Subject: Enkätundersökning kring systemutvecklingsmetoder 
 
 
 
Hej 
 
Vi kontaktade ert företag för några dagar sedan angående en enkätundersökning för 
en magisteruppsats kring systemutvecklingsmetoder och attityden till dessa. Vi är 
väldigt tacksamma för att ni har tackat ja till att medverka i denna studie eftersom det 
hjälper oss att genomföra en korrekt undersökning. 
 
När ni besvarar enkäten ber vi er att ange nedanstående referensnummer för att möj-
liggöra för oss att kontrollera om svar har erhållits. 
 
Referensnummer: XXX 
 
För att besvara enkäten följer ni länken nedan: 
 
http://www.surveymonkey.com/s.asp?u=48487997171 
 
Om ni har frågor eller synpunkter rörande undersökningen är ni mer än välkomna 
att kontakta oss via e-post eller per telefon. 
 
 
Med vänlig hälsning, 
 
Oskar Fransson 
de01fros@ihh.hj.se 
070–230 28 61 
 
Patrick af Klercker 
de01akpa@ihh.hj.se 
070–444 67 11 
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Appendix D – The Second Respondent Mail 
Subject: Enkätundersökning kring systemutvecklingsmetoder (Påminnelse) 
 
 
 
Hej 
 
För en vecka sedan skickade vi ett e-postmeddelande till ert företag angående en en-
kätundersökning för en magisteruppsats kring systemutvecklingsmetoder och attity-
den till dessa. 
 
Vi har ännu inte erhållit svar från er och vi skickar därför det här e-postmeddelandet 
som en påminnelse angående detta. Vi är mycket tacksamma för er medverkan i vår 
undersökning, eftersom varje svar hjälper oss att kunna dra säkrare slutsatser utifrån 
resultatet och vi ber er därför avvara några få minuter på att besvara vår enkät. Tag 
chansen att vara med och påverka forskningen på området! Ert företags anonymitet i 
undersökningen är fullständig. Ingen information om vilka företag som deltar kom-
mer att presenteras i magisteruppsatsen. 
 
När ni besvarar enkäten ber vi er att ange nedanstående referensnummer för att möj-
liggöra för oss att kontrollera om svar har erhållits. Referensnumret används enbart i 
det här syftet. 
 
Referensnummer: XXX 
 
För att besvara enkäten följer ni länken nedan: 
 
http://www.surveymonkey.com/s.asp?u=48487997171 
 
Om ni har frågor eller synpunkter rörande undersökningen är ni mer än välkomna 
att kontakta oss via e-post eller per telefon. 
 
 
Med vänlig hälsning, 
 
Oskar Fransson 
de01fros@ihh.hj.se 
070–230 28 61 
 
Patrick af Klercker 
de01akpa@ihh.hj.se 
070–444 67 11 
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Appendix E – The Third Respondent Mail 
Subject: Enkätundersökning kring systemutvecklingsmetoder (Andra påminnelse) 
 
 
 
Hej 
 
Vi har under en tid sökt er angående en enkätundersökning för en magisteruppsats 
kring systemutvecklingsmetoder och attityden till dessa. 
 
Utifrån ett slumpmässigt urval har ni blivit utvalda att delta i denna undersökning. 
Därför är det mycket viktigt att vi också får svar från alla deltagare, eftersom det på-
verkar säkerheten i undersökningen till mycket stor grad. 
 
Vi ber er därför att uppoffra ett par minuter på att besvara vår enkät. 
 
Enkäten behandlas med högsta möjliga sekretess. Inget deltagande företag kommer att 
tillkännages i magisteruppsatsen. Däremot ber vi er att ange nedanstående referens-
nummer när ni besvarar enkäten för att möjliggöra för oss att kontrollera om svar 
har erhållits. Referensnumret används enbart i det här syftet. 
 
Referensnummer: XXX 
 
För att besvara enkäten följer ni länken nedan: 
 
http://www.surveymonkey.com/s.asp?u=48487997171 
 
Om ni har frågor eller synpunkter rörande undersökningen är ni mer än välkomna 
att kontakta oss via e-post eller per telefon. 
 
 
Med vänlig hälsning, 
 
Oskar Fransson 
de01fros@ihh.hj.se 
070–230 28 61 
 
Patrick af Klercker 
de01akpa@ihh.hj.se 
070–444 67 11 
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Appendix F – The Fourth Respondent Mail 
Subject: Tack för er medverkan 
 
 
 
Hej 
 
Tack för er medverkan i den enkätundersökning vi genomförde för en tid sedan. Var-
je svar vi fått har hjälpt oss att uppnå bättre resultat i vår undersökning. 
 
Som vi tidigare nämnt syftade undersökningen till att undersöka vilka systemutveck-
lingsmetoder som används i vårt avlånga land och hur attityden står till dessa, både 
utifrån utvecklarens och utifrån kundens synvinkel. Temat för vår magisteruppsats är 
den typen av systemutveckling man brukar kalla för agil. Vi ville se om vi kunde spå-
ra några skillnader mellan hur nöjda utvecklare och kunder som är kontakt med en 
mer traditionell systemutvecklingsmetod är gentemot de som är i kontakt med en agil 
metod. Resultatet av denna undersökning kommer att publiceras i vår magisterupp-
sats genom Internationella Handelshögskolan (IHH) i Jönköping. 
 
Som tack för att ni har hjälpt oss i vårt arbete genom att delta i enkätundersökningen 
erbjuder vi oss att skicka en kopia av uppsatsen i PDF-format till er när den är färdig-
ställd och godkänd. Om ni skulle vara intresserade av detta är det bara att ta kontakt 
med oss. 
 
Tack igen! 
 
 
Med vänlig hälsning, 
 
Oskar Fransson 
de01fros@ihh.hj.se 
070–230 28 61 
 
Patrick af Klercker 
de01akpa@ihh.hj.se 
070–444 67 11 


