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Sekä vaatimusmäärittely että käytettävyystestaus on hyvin määritelty ja dokumentoitu 
kirjallisuudessa, mutta niiden soveltaminen ketterään tuotekehitykseen ei ole itsestään selvää. 
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1 Introduction 

1.1 Motivation  

The goal of this thesis is to develop and improve requirements engineering and usability 
testing practices for a SaaS product that has multiple customer segments. Agile devel-
opment practices can be implemented quite easily "by the book" when there is either 
one customer or clear segment of customers that have approximately similar needs. Sit-
uation gets much more complex when the customer base is complicated and contains a 
lot of customers both from public and private sectors, different domains and different 
sizes. It is not obvious what best practices would be for handling complex set of re-
quirements and what kind of metrics can be created for helping the prioritization. Also, 
it is not self-evident, how usability testing practices should be arranged for existing and 
complex product with multiple customer segments.  

The case company for this thesis project is IMS Business Solutions Oy (Arter Oy since 
April 2017) and the target product is IMS Software. The company lead has made a stra-
tegic decision to renew the current user interface of IMS Software. This thesis project is 
going to be one of the starting points of this new user interface enhancement project. 

Current IMS Software is quite complex and has multiple customer segments. The stra-
tegic decision of the company is to modernize the old user interface in order to become 
more competitive in mobile/touchpad world and for being able to better respond to cus-
tomer needs with modern user interfaces. Currently the process for defining and priori-
tizing the development tasks and projects is not clearly defined. The motivation for this 
project is to improve the user experience by deepening the customer involvement in the 
development process. The key focus is to improve the workflow into being more agile 
and Lean: involving the customers in the development process, re-defining requirements 
engineering practices and establishing usability testing practices. The challenge for re-
quirements elicitation and management is that the product is used by many different 
customers varying both in size and domain. The target product is sold as SaaS; there-
fore, all the customers get the changes when a new version of the software is released 
and updated.   

The writer of this thesis has been working in the target company for years, so she has a 
good preunderstanding about the company, product and current processes. This thesis 
project is great opportunity to combine new skills and information gained during the 
master studies in Aalto University with prior knowledge about the target company. 
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1.2 Research problem and questions 
 
As the target product has multiple customer segments and the current state of require-
ments engineering and usability testing practices could be better, the first step was to re-
define and improve these. The research problem for this thesis is:  
 
How requirements can be defined and managed in a SaaS product that has multiple 
customer segments? 

The research problem is divided into two separate research questions. First one is relat-
ed to requirements engineering practices and second one for ensuring usability point-of-
view in the continuous development.  

Research question 1 

How to apply requirements engineering practices during agile SaaS development to 
satisfy multiple customer segments? 

Research question 2  

How to implement usability testing practices during agile SaaS development to ensure 
customer satisfaction? 

These research questions are the crucial elements for improving the software develop-
ment practices of the target company. They are interesting as the customer group is ver-
satile and creates complexity when trying to do customer collaboration during the soft-
ware development. The target product is developed continuously, so improving these 
practices has significance for the company and the product development.  
 

1.3 Scope and focus of the thesis 
 
The scope of this thesis is to focus on implementing new practices in agile workflow. 
Those practices are based on requirements engineering and usability testing literature. 
IMS Software is the target product that is offered to customers both as SaaS and as 
software licence and it is being developed continuously. This thesis focuses on improv-
ing work practices in the development of this particular product. The target company 
has also another product (ARC) that is being developed by another team so it is good to 
keep in mind that it would be beneficial to create practices that could be implemented 
also in the development of that product as well. The literature review is done by focus-
ing on practices that could be useful for agile SaaS development with multiple customer 
segments.  
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1.4 Structure of the thesis 
 
This thesis starts with the introduction chapter. The literature review is divided into 
three main chapters – agile methodology, requirements engineering and usability and 
usability testing. Agile methodology is a brief introduction to agile and Lean practices 
and following two chapters introduces the key elements and most common work prac-
tices of requirements engineering and usability. Chapter five – research framework in-
troduces the target company and the software product. Research process and data analy-
sis methods are also explained in that chapter. Chapters six and seven focus on the em-
pirical study. Chapter six starts with current state analysis and customer segmentation. 
Then there are suggestions for process models of how requirements engineering and 
usability testing practices should be done. Then there is a list of suggested methods that 
are advised to try out for ensuring customer collaboration. The end of the chapter con-
tains suggestions for the resourcing the personnel and how the new practices should be 
implemented to the current practices. Chapter seven describes the lessons learnt from 
trying out these methods and work practices. Discussion chapter (8) answers the re-
search questions and describes the limitations of this study. Conclusions chapter (9) 
contains most important conclusions based on the results of this study. It also contains 
suggestions for the future both for further study and for the company.  
 
The empirical study was conducted by using insider action research method. The sug-
gested and tested work practices in the empirical study were selected based on the litera-
ture review. Figure 1 shows how the research questions relate to the contents of this 
thesis. It focuses only on showing how the research questions relate to the literature 
review and the suggestions-part of the empirical study. Also, the lessons learnt chapter 
(7) is based on the research questions, but it is not shown here as it is follow-up to the 
suggestions –chapter.  
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Figure 1. The relationship between research questions and structure of the thesis.  
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2 Agile and Lean methodology 
 
This chapter introduces agile and Lean methodology. Scrum practices are also described 
briefly and the end of this chapter focuses on agile SaaS development.  
 

2.1 Agile and Lean in short 
 
Agile methodology originates from Agile Manifesto (Fowler & Highsmith, 2001), 
which emphasizes communication and iterative development. It seeks to answer to real 
life problems that were problematic when using other software development methods. 
Developing a software is a complex project and everything just can’t be predicted be-
forehand. Hence, it would be inefficient to focus on creating much documentation and 
plans for the future. Customer collaboration is also important part of Agile Manifesto. 
Since this Manifesto was published, the software development field had been changing 
towards its goals. Many different development methods have been created based on 
those values, for example scrum, kanban and XP.  
 
Lean is originated from Toyota factory in 1940’s (Poppendieck & Poppendieck, 2003). 
The point of lean is to optimize the output of the product. In software development, it 
means that the whole lifecycle of the product is optimized and also the development 
practices are done in a way that minimizes waste creation.  
 
Lean and agile have many similar characteristics even though they were created sepa-
rately. Petersen (2010) has compared agile and Lean methodologies. The conclusions 
were that both methodologies share the same goals and define similar principles. 
Though “see the whole” is only defined in Lean. The biggest difference between these 
methods is that Lean does not define processes and agile has several proposed process 
models as well, like scrum or XP. These similarities and unique characteristics seem to 
offer a great way to combine these methods in order to get value from both.  
 
Hoda et al (2011) made a research about the impact of inadequate customer collabora-
tion on self-organizing agile teams by using grounded theory method. They found out 
that inadequate customer collaboration leads to several unwanted consequences. Those 
can be pressure to over-commit and problems with gathering, defining and prioritizing 
requirements. Also, getting feedback is much more challenging and the productivity of 
the product development can be an issue.  
 

2.2 Scrum 
 
Scrum is widely-used agile development framework. It defines roles, events, artefacts 
and rules for the software development process. It was developed by Ken Schwaber and 
Jeff Sutherland and has been in use since the beginning of 1990s (Schwaber & Suther-
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land, 2013). The key roles in scrum are product owner, scrum master and development 
team. The product owner is the key responsible for requirements management and han-
dling. Scrum master is responsible for the team process and development team is self-
organizing and collectively responsible for the results of their work.  
 
Scrum is an iterative process and is divided into time-boxed sprints. There are several 
events that are always done in every sprint for ensuring sufficient communication, such 
as daily meetings, review sessions, planning and retrospective. Requirements are man-
aged in product backlog and sprint-level requirements in sprint backlog. One of the 
most important elements in scrum is transparency in every activity and artefact that is 
part of the process. (Schwaber & Sutherland, 2011) 
 

2.3 Lean in Software Development 
 
Lean is a philosophy that can be used in several contexts. Therefore, it can be applied to 
software development. Lean product development cycle has typically five separate ele-
ments that are applied in a continuous way to the development cycle. Figure 2 shows 
the Lean cycle described by Ebert et al. (2012).  
 

 
Figure 2. Lean cycle (Ebert et al., 2012) 
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Poppendieck & Poppendieck (2003) have a little different way for defining Lean princi-
ples for software development. They introduce seven separate Lean principles that the 
organization should try to follow. Those are:  
 

1. Eliminate waste 
2. Amplify learning 
3. Decide as late as possible 
4. Deliver as fast as possible 
5. Empower the team 
6. Build integrity in 
7. See the whole 

 
Usually eliminating waste is seen as biggest and most important issue that should be 
addressed. Poppendieck & Poppendieck (2003) defines that everything that does not 
create value to the customer can be seen a waste. In software development waste can be:  
 

• Partially done work (it has a tendency to become obsolete) 
• Extra processes (such as paperwork) 
• Too much documentation (no one will read it and creating them takes time) 
• Task switching 
• Waiting 
• Motion 
• Defects in the system 
• Extra features  

 
Some of these forms of waste are counterintuitive. Especially sales people seem to like 
getting extra features to the software but as every bit of code in the system needs to be 
managed and tested every time the code is changed, extra features make the process 
more complicated and there is a bigger chance for errors as well.  
 
It seems that other Lean principles in the software development are guidelines that do 
not seem to contradict with agile principles. Learning from the mistakes and continual 
improvement are good practices for any company. Delivering as fast as possible works 
especially well with the iterative nature of scrum. Empowering the team also works well 
with scrum as development team is self-organized when using that method. 
 

2.4 Agile SaaS development 
 
The target product is sold to the customers by using both SaaS model or as a local in-
stallation in the customer’s own IT infrastructure. SaaS - Software as a Service is used 
to describe the situation when users “rent” or borrow online software instead of actually 
purchasing and installing it on their own servers (Gil, 2016; Davis, 2016). SaaS is sub-
scription based and usually updates are included in the fee and done automatically to the 
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service. (PC Today, 2016) It is the foundational concept in centralized computing: com-
puter tools are run by thousands of users as an online rented product. Everything will be 
saved and done on the Internet and services are accessed by using internet browsers 
(Gil, 2016). 
 
Release planning in SaaS model in general must be done by using some formal method. 
It is an optimization problem where only most important requirements should be select-
ed. SaaS services need to achieve the highest possible level of tenants’ satisfaction so 
only most common requirements must be included in the next release. It is also im-
portant to minimize risks, satisfy resources, constraints and contractual aspects. The key 
is to guarantee the satisfaction of highest possible number of tenants with less effort. 
(Alrashoud et al. 2014) 
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3 Requirements Engineering 
 
This chapter will introduce most common activities in requirements engineering. First 
the most common terms are defined, then most common requirements engineering ac-
tivities (elicitation, analysis, validation and management) are introduced. Some of the 
most promising practices for the target company and product are described more deeply. 
They are selected based on the research problem and questions while keeping in mind 
the target company and product. 
 

3.1 Definitions 
 
It is important to clearly understand the most important keywords in requirements engi-
neering. This chapter will introduce and define terms: requirement, requirement engi-
neering and requirements engineering process.  
 

3.1.1 Requirement 
 
Requirement in software engineering can be defined in multiple ways. Sommerville & 
Sawyer (1999) have defined requirements to be descriptions of how the system should 
work. They also point out that the requirements can also be system properties or attrib-
utes and they can describe the system in many different levels. Requirement can de-
scribe a user level facility, a very general or very specific system property or even a 
constraint that is used in the development of the system. Another definition for require-
ment might also be that it should always be described in a way of how the system 
should perform the task instead of being on a general level (Sommerville & Sawyer, 
1999). Unfortunately, this is rarely possible in real life. Lawrence (1997) defines a re-
quirement to be “anything that drives design choices”. The key point in that definition is 
that the requirement is usually related to either the users or the system itself.  
 
In agile methodology requirements are often described as user stories. They are short 
written description of the requirement from the perspective of a user. They are done by 
using the following form: “As a [user role] I can [activity] so that [business value]” (Ex-
treme Programming, 1999). This form ensures that role of the user and the activity are 
defined and business value is considered as well.  
 

3.1.2 Requirements Engineering 
 
Sommerville and Sawyer (1999) define requirements engineering (RE) as an activity 
that involves discovering, documenting and maintaining a set of requirements for com-
puter-based system. Techniques for collecting and managing requirements should be 
systematic and repeatable. The other definition is that requirements engineering is the 
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branch of software engineering that focuses on real-world goals, defines functions and 
constraints of software systems (Zave, 1997). Zave also mentions that requirements 
engineering is also about the relationships between those three factors and their evolu-
tion over time.  
 

3.1.3 Requirement Engineering process 
 
Requirements engineering process is a structured set of activities that are followed to 
collect, validate and manage system requirements (Sommerville and Sawyer, 1999). 
They divide requirements engineering process into following activities:  
• requirements elicitation  
• requirements analysis and prioritization 
• requirements validation  
• requirements management 
 
Wiegers & Beatty (2013) recommend those four practices for requirements engineering 
too. In addition, they add requirements specification into key activities. This means 
documenting the requirement in a formal manner. Also, Pressman (2005) includes spec-
ification into requirements engineering key activities. This thesis is going to exclude 
documentation as a separate activity, as the goal is to create an agile process with mini-
mum documentation. Still, it is not forgotten completely: recommendations for docu-
mentation are addressed shortly when good practices for RE process improvement is 
discussed. 
 
The processes can be different between each other depending on the application domain 
and the people that are developing the requirements in the organization (Sommerville 
and Sawyer, 1999). Aurum & Wohlin (2003) describe the RE process being a complex 
communication and negotiation process that involves many different stakeholders. 
Those stakeholders can be end-users, designers, project managers and other maintainers. 
These people are responsible for gathering necessary information by selecting proper 
tools for the process. They also need to decide what to do and when. There also must be 
a way to resolve conflicts that are inevitable in most cases.  
 

3.2 Requirements Elicitation 
 
The most important goal for the requirements elicitation phase is to find out and under-
stand what is the problem that needs to be solved (Nuseibeh & Easterbrook, 2000). The 
information gathered during this phase usually needs to be interpreted, analysed, mod-
elled and validated before going forward in the process. Wiegers & Beautty (2013) 
point out that it is important to keep in mind different type of requirements that need to 
be elicited. They divide requirements into three categories – business, user or functional 
needs. It is important to keep in mind that also non-functional requirements need to be 
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elicited, such as quality and performance expectations. Requirements elicitation is often 
seen as the first step in the RE process. 

3.2.1 Understanding the user  
 
To succeed in the requirements engineering process, first step is to understand the users’ 
actions, motives and roles throughout the whole process. In order to succeed, it is neces-
sary to understand problems and to communicate with people. Sutcliffe (2002) empha-
sizes that psychology of problem solving, memory and human communication are key 
elements. They are a basis for interpreting the recommendations for RE methods and 
techniques. Also, Wiegers & Beautty (2013) emphasize the importance of communi-
cating with people during the development. They suggest that all the different classes of 
users should be identified to make product work for everyone as different people have 
different needs. Sutcliffe (2002) discusses that humans always interpret the messages 
they receive by using their memory and it is one of the biggest reasons for misconcep-
tion in RE. Two people with different history and background might understand expla-
nations and diagrams completely different way based on their previous experiences and 
knowledge.  
 
Lehtola (2006) found out in her study that feedback sessions with customers are a valu-
able way to get direct feedback concerning the contents of future releases. According to 
Lehtola (2006) that was also a great way to get to understand end users and even get 
totally new feature ideas from those visits. Of course, it was also important to empha-
size to the customers that plans might change and it is not certain that they will be done 
in the future. Clearly these results emphasize on the importance of communication and 
customer collaboration during the requirements engineering process.  
 

3.2.2 Good practices for elicitation 
 
This chapter will focus on good practices that should be taken into consideration when 
planning requirements elicitation practices. It is very important to plan this phase well 
enough as elicitation is very crucial part of the RE process. Young (2004) points out 
that it is worth the effort to spend enough time in evaluating, analysing, piloting, de-
ploying, implementing and establish requirements. Also, business goals are vital ele-
ments when considering how to perform elicitation and analyse requirements. The ad-
vantage to this approach is that coding can be started sooner. Sommerville & Sawyer 
(2000) also emphasize that it is important to keep in mind abstract high-level goals, sys-
tem requirements (from application domain), standards and real world limitations.  
Furthermore, Young (2004) claims that there is a difference between a stated require-
ment and a real requirement. Stated requirement can be something that customer says 
they want. Real requirement is something that the developer can code into the system 
without uncertainties. The better the real requirements are understood, the faster the 
development of a requirement is. If enough time is not spent on elicitation activities, the 
end results might not be correct based on the original requirement. Requirements elicita-
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tion methods mainly focus on collecting requirements from the users (Sommerville & 
Sawyer, 2000).  
 
After the requirements are initially gathered, next phase is to analyse them. Based on 
Sommerville & Sawyer (2000), best way to start the analysis is by thinking the big issue 
first and then dividing it into smaller entities. All the necessary people should be includ-
ed to this phase. Domain experts are especially valuable source of information. Also, 
many different viewpoints should be taken into consideration and necessary stakehold-
ers included to these sessions. This way of working is something that scrum methodolo-
gy does not define in the scrum process. There is recommendation to divide big user 
stories into smaller user stories, but the process for doing that is not defined in scrum.  
 
Sommerville & Sawyer (2000) recommend to divide the requirements into different 
categories or viewpoints. They can be for example interactor, stakeholder and domain. 
They also mention that scenarios are a good route to dive into requirements elicitation. 
Scenarios are based on actual or predicted system interactions so it is easier to relate to 
them instead of just to manage formal requirements. Another way to divide require-
ments is to divide them into scenario-based elements, class-based elements, behavioural 
elements and flow-oriented elements (Pressman, 2005). 
 
Case study by Kamsties et al. (1998) about requirements elicitation resulted that re-
quirements elaboration is good to be done by using some systematic methods. Even 
though most of the case study participants felt that elicitation phase required some sys-
tematic methods, most of them did not have time to do it thoroughly as they rushed into 
details too early. Study also suggests that use cases could help in this problem but do-
main knowledge is important aspect as well.  
 

3.2.3 Requirements Elicitation methods 
 
The point of requirements elicitation is to find and define operational processes in order 
to focus on developing service to fulfil the most important needs of the stakeholders. 
There are over 40 elicitation techniques existing (Young, 2004). Most common methods 
mentioned in literature are interviewing, observation, focus groups (workshops), partic-
ipation, questionnaires and surveys, prototyping, documentation analysis and brain-
storming. (Sommerville & Sawyer, 2000; Sutcliffe, 2002; Young, 2004) 
 
This thesis is going to focus on just some of the most popular methods that could be 
useful and realistic to implement in the context of this thesis.  
 

3.2.3.1 Interviewing 
 
Interviewing is very useful and ergonomic way for gathering information. Tomayko & 
Hassan (2004) emphasize that there are a lot of advantages why interviewing is a good 
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method for requirements elicitation. Interviewees may present relevant information 
about their work and they can express their opinions and estimations about multiple 
aspects regarding the application. They also mention that people are also able to say 
their opinion about how the new system or changes to the old one would affect their 
work. 
 
Interviews are structured, when set of questions are done beforehand and asked exactly 
that way from a target person, or unstructured when the content in the interview is open-
ended (Sutcliffe, 2002). Both of these methods have their advantages but a good prac-
tice is to choose the method beforehand and systematically follow it during the action 
phase.  
 
Interviews are advised to be conducted on the target user’s own environment where they 
are using or going to use the product (Sutcliffe, 2002). Advantages are that usually users 
are more relaxed in an environment that they are familiar with and also their desk and 
workplace contain artefacts and useful information about their tasks.  
 
Tomayko & Hassan (2004) point out that even though interviews supply first-hand in-
formation from the users, it is good to remember that some of the content might be in-
accurate. Interviews do offer a lot of useful information but it is still advised that also 
some other elicitation methods are used in gathering the requirements. Interviewing 
requires time and it is often impossible to interview all the target users with limited re-
sources in a system that is widely used. 
 

3.2.3.2 Observation 
 
Observation means that a target person will be observed while working with tasks in 
their real working environment. The goal is to gather more information about the user’s 
tasks and work process. Observing the use helps to identify people’s behavioural pat-
terns in different situations (Tomayko & Hassan, 2004). In best situation, it helps to find 
out facts and actions that cannot be gained by interviewing - so called “hidden needs” 
(Sutcliffe, 2002).  
 
The use of observation gives also good overview of the work environment, how people 
communicate, informal activities, exceptions and “work-arounds” for normal proce-
dures (Sutcliffe, 2002). In software development field, it is important to know how end-
users would work with the software that is to be developed (Tomayko & Hassan, 2004). 
There might be situations where people use software in different ways than it was in-
tended originally.  
 
This method is best to be used in situations when requirements are observable (service 
work for example). Like interviews, also observations can be structured or semi-
structured. On structured observation, the objects to be observed are determined before-
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hand and semi-structured observation gives a chance to observe what seems interesting 
and relevant at that moment. (Tomayko & Hassan, 2004)  
 
Observation can be combined with other methods, for example interviews can clarify 
the points that were just observed. As a minus observation takes a long time and vital 
events can be missed if the observer is absent even for a short amount of time (Sutcliffe, 
2002). Tomayko & Hassan (2004) also emphasize that it is important to keep in mind 
during the analysis phase that it is possible that users change their behaviour when 
someone is looking at their actions.  
 

3.2.3.3 Questionnaires  
 
Questionnaires or surveys are especially useful method if the users are remote or for 
some other reason difficult to interview. In this case of big and complex customer base 
this method seems like a good way to contact large amount of end users with relatively 
small effort. Sutcliffe (2002) states that challenge with surveys is to get high enough 
response rate. Also, as many people are too busy to fill out questionnaires, the results 
might be biased. 
 
Questions for the survey must be planned and designed very carefully beforehand. Beta 
testing the questions with test users is always a really good idea because it is really easy 
to misunderstand written questions (Sutcliffe, 2002). Question types can be open or 
closed and they also can be divided into fact and opinion questions. In order to gain 
different types of data, it is advised to use different type of questions (Tomayko & Has-
san, 2004). 
 

3.2.3.4 System prototyping 
 
Prototyping can be used as a method for getting more information from poorly under-
stood requirements. It makes the real meaning of requirements easier to understand for 
end users, developers and other stakeholders. Also, a prototype offers a new communi-
cation channel for end-users and requirements engineering practitioners about the pro-
cesses and requirements (Sommerville & Sawyer, 2000). This method is possible and 
recommended to combine this method with other RE methods. For example, prototyp-
ing can be used in provoking a discussion when using a group elicitation technique or as 
a basis for a questionnaire or think-aloud method (Nuseibeh & Easterbook, 2000).  
 
Sommerville & Sawyer (2000) introduce three different approaches to system prototyp-
ing: 
 
First prototyping approach is paper prototyping which means that mock-up of the sys-
tem is written in paper. Paper prototypes are cheap and effective way for fast prototyp-
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ing. Using these mock-ups helps in finding users reactions to the system, finding out 
missing information and gives information about how users would normally interact 
with the system. Also, Wiegers & Beautty (2013) recommend paper prototypes. They 
point out that it is a tentative and low-risk step towards a possible solution. 
 
Second prototyping approach is “Wizard of Oz” –simulation where a person simulates 
the responses of the system in response to user input (Sommerville & Sawyer, 2000; 
Wiegers & Beautty, 2013). It is also a relatively cheap method. Test user interacts with 
user interface but all the inputs are channelled to a person who simulates the responses 
of the system. It is especially useful approach when a new system is developed based on 
an existing interface.  
 
Third prototyping method is to create an automated prototype where some development 
environment is used to create executable prototype (Sommerville & Sawyer, 2000). It is 
an expensive method but sometimes useful way to dive deeper into the requirements. 
Wiegers & Beautty (2013) also mention that automated prototype can be evolutionary. 
That means that the prototype will evolve into actual product in time. 
 
Overall, prototyping seems to be a good method for finding out about functional re-
quirements but it is not good method for elicitating all requirement types, such as sys-
tem level or performance requirements. 
 

3.3 Requirements Analysis 
 
Requirements analysis phase is about analysing, modelling and prioritizing the require-
ments. Sommerville & Sawyer (2000) warn that it is really important that business goals 
are defined before this phase is begun.  
 
As there are usually several different stakeholders and people have different opinions, it 
is almost inevitable that conflicts between requirements and prioritization will happen 
(Wiegers & Beautty, 2013). Hence, possible conflicts between requirements should be 
found as early as possible (Sommerville & Sawyer, 2000). Some kind of formal plan for 
analysing, prioritizing and handling the requirements is also recommended by Sommer-
ville & Sawyer (2000).  
 
One option to process conflicts is to organize negotiation meetings with all the stake-
holders as Sommerville & Sawyer (2000) suggest. The meeting can be done with open 
process but more efficient way is to keep it time-boxed and to divide the meeting into 
three phases: information phase (explaining the nature of the problems), discussion 
phase (everyone has a possibility to voice out their opinions) and resolution phase (eve-
ryone agrees to a created resolution). Also, Young (2003) emphasizes that so called 
“requirement workshops” where all stakeholders participate are very efficient way to 
analyse further requirements. Wiegers & Beautty (2013) recommend using so-called 
“prioritization spreadsheets” in order to analyse and prioritize conflicting situations. It 
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could contain for example evaluation about value, cost and risk or some other useful 
categories.  
 
Requirements needs to be classified somehow and one good option for that is to use 
multi-dimensional approach in order to identify related requirements. It means that there 
should be several different ways of classifying requirements for analysis. This helps to 
find out common characteristics, conflicts and overlaps between the requirements. One 
way to categorize requirements is to divide them into business requirements, user re-
quirements and functional requirements. Multiple other classifications exist as well. 
(Sommerville & Sawyer, 2000; Wiegers, 1999; Nuseibeh & Easterbrook, 2000) 
 
It is mentioned by several researchers that all the requirements should be described in 
the same way (Sommerville & Sawyer, 2000; Hofmann & Lehner, 2001; Nuseibeh & 
Easterbrook, 2000). In addition to key characteristics of the requirement there should 
ny: links between different types of requirements documented, unique id used for re-
quirements, managing policies and change management policies defined. These all sup-
port the idea that everything should be traceable as there might come a need to return 
back to the source of requirement.  
 

3.3.1 Requirements Prioritization 
 
Prioritization is an essential part of the requirements analysis phase. It needs to be 
grounded, transparent and repeatable process (Sommerville & Sawyer, 2000). Prioritiza-
tion needs a lot of decision making and it would be really challenging if there is no sys-
tematic approach for performing prioritization (Lehtola et al. 2004). 
 
There are several reasons why prioritizing should be done. It will affect the schedule as 
less important tasks can be left to a later phase and even skipped if it seems that dead-
line can’t be reached otherwise. It will also improve customer satisfaction as the devel-
opment focuses only on most important features. Because of the same reason cancella-
tion of a feature is a lower risk. All requirements are also addressed some way – nothing 
will be forgotten by using formal methods. Benefits are easier to estimate and invest-
ments can be also prioritized. (Firesmith, 2004) 
 
It is important to evaluate requirements from all stakeholders (Azar et al. 2007). If a 
requirement comes from multiple sources, then it is probably a high priority require-
ment (Sommerville & Sawyer, 2000). Firesmith (2004) and Azar et al. (2007) empha-
size that while prioritizing, understanding several different viewpoints or dimensions 
that can be used is important.  
 
Requirements can be categorized for example by importance, harm avoidance, cost, 
time-to-market, risk, business value or difficulty (Berander, 2007). Firesmith (2004) 
suggests to prioritize requirements by categorizing them in the following way:  

1. Essential requirements that must be implemented 
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2. Useful requirements that affect the system effectiveness if left out 
3. Desirable requirements that would make the system better for certain stakehold-

ers.  
 
Prioritizing is usually subjective so personal preferences play also an important role in 
it. Reuse and frequency of use can also be viewpoints when considering which is more 
important. In real life, the requirement dependencies and implementation dependencies 
also affect to the prioritization order. (Firesmith, 2004) 
 

3.3.2 Typical challenges in prioritization 
 
Successful prioritization requires that multiple viewpoints are studied well enough. In 
practice, prioritization is about finding out the information which requirements can be 
included into the next release and which are postponed. If the developers do not have 
contact with the customer, they are lacking information for proper prioritization (Lehto-
la et al. 2004). They also found out in their study that the case companies did try to es-
timate different viewpoints while prioritizing, but they were missing systematic practic-
es for these analyses. The viewpoints they tried to use were to estimate the importance, 
profitability and relation to the strategy of the company. Wiegers & Beautty (2013) em-
phasize that customer satisfaction is bound to the fact that development focuses on the 
most important requirements. But as there are other viewpoints to consider (such as de-
velopment time, technical risk, trade-offs etc.), prioritization should be a negotiation 
between customers and developers. 
 
Also, prioritization for SaaS must be done in some formal method. It is an optimization 
problem where only requirements that maximize the satisfaction and important must be 
selected. It is also important to minimize risks, satisfy resources, constraints and con-
tractual aspects. SaaS services need to achieve the highest possible level of tenants’ sat-
isfaction so only most common requirements must be included in the next release. The 
key is to guarantee the satisfaction of highest possible number of tenants with smallest 
possible effort. (Alrashoud et al. 2014)  
 

3.3.3 Prioritization techniques 
 
There are lots of different prioritization techniques existing. Some of them are very 
mathematical, but not all of them. This chapter is going to focus on methods that could 
be useful in prioritizing the requirements of the target product. 
 
Berander (2007) points out that if the target is a mass-market, prioritization is a different 
process than when there is only a limited number of customers. Then all the available 
information should be used, such as sales records, marketing and competitor intelli-
gence and marketing research. When marketing research is conducted, it is important to 
take a representative sample for the intended market segment. Meaning if focus is to 
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develop product for large companies, there is no sense in involving small companies to 
the focus groups or the surveys. This also means that it is extremely important to decide 
which market segments are focused with the product.  
 
When prioritizing for a mass-market the result could be the information of which re-
quirements are high priorities for all different market segments (Berander, 2007). And 
by using this information the requirements can be divided in a way that one group is 
ones that are common with all the segments and the ones that must be specifically de-
veloped for specific market segments. This point of view is interesting in the context of 
this work, as the target product has multiple customer segments. Also, Wiegers & 
Beautty (2013) emphasize that it is important to recognize all the different customer 
groups. Market segments mentioned by Berander (2007) and customer groups men-
tioned by Wiegers & Beautty (2013) can be seen as same, though it is good to keep in 
mind that same customer segment might contain very different type of customers. 
 
Some of the most common priority techniques that might be useful also when develop-
ing products for a mass-market are introduced next.  
 
Priority groups 
Using priority groups is the most common prioritization technique and also suggested 
by IEEE Std. 830-1998 and RFC 2119. The idea is to group requirements into separate 
categories based on their priority. The most common number of groups is three. Groups 
should be named in a way that a stakeholder can relate to it. One option is to use rank-
ing critical, standard or optional. The meaning of each group should be defined clearly 
so misunderstandings do not easily happen. (Berander, 2007)  
 
Karlsson et al. (1998) also mention that after the requirements have been prioritized to 
groups, the contents of separate groups can be internally ranked by using some other 
suitable approach for ordering them, such as analytical hierarchy or something similar.  
 
Ranking 
One way to select the most important requirements is to ask the stakeholders to select 
top-ten requirements from a large set of requirements (Firesmith, 2004). This is proba-
bly efficient in some situations, but it would probably need some further analysis as 
then most of the requirements are not prioritized and if set of requirements in the first 
place is too large, then it would be really challenging to really find ten most important 
ones just by going them through without any specific method.  
 
AHP  
AHP means Analytic Hierarchy Process and it is a decision-making method where all 
requirements are compared in pairs to determine which of the two is of higher priority. 
Also, the differences in importance during comparison are taken into account: of equal, 
moderate, essential, major or extreme difference in importance). This method is also 
called a pair-wise comparison technique. (Karlsson & Wohlin & Regnell, 1998; Lehto-
la, 2006) 
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Other methods 
Literacy lists lots of other methods that can be used in prioritization. Some of the most 
know methods are: Hierarchy AHP, Minimal spanning tree, Bubblesort, Binary search 
tree, cost-value approach, Business Case Analysis or Return On Investment (ROI) esti-
mation, Voting schemes, Weightings, Value-Based Software Engineering, WIN-WIN 
and Quality Function Deployment (QFD). (Karlsson et al. 1998; Lehtola, 2006; 
Firesmith, 2004) 
 

3.4 Requirements Validation 
 
Validation is very important phase in requirements engineering as in this phase the RE 
process circle will close: end users are asked to validate the implemented requirement – 
does it match the original requirement? Maalem & Zarour (2016) divide validation to 
four separate areas:  

• Does the problem domain behave as described (in the requirements documenta-
tion)? 

• Is requirement properly documented? 
• Does the new system behave as described (in the requirements documentation)? 
• Are the design interactions working correctly? 

 
Pressman (2005) introduce many other questions in addition to these mentioned by 
Maalem & Zarour (2016). Pressman (2005) defines that validation is done after analy-
sis-phase, so their questions focus on ensuring that a requirement is thoroughly under-
stood and documented before it is getting into implementation. Questions are for exam-
ple: “Does any requirement conflict with other requirements?” 
 
In agile methodologies requirements are validated constantly through continuous priori-
tization. All user stories are presented for the product owner and customer representa-
tives after every iteration round. This ensures that requirements are always validated 
fast after implementation and possible changes can be suggested early enough to ensure 
that user story satisfies the actual needs of the customers. (Fowler & Highsmith, 2001) 
 
If the development process is scrum, then the product owner and other stakeholders val-
idate implemented requirements in sprint review sessions. Paetsch et al. (2003) also 
remind that usually release cycle is short when agile practices are in use. This means 
that customers are able to give instant feedback to developers about the new features. 
Furthermore, agile development has some similarities with evolutionary prototyping: 
both provide frequently a piece of working code in order to get instant feedback.  
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3.5 Requirements Management 
 
Requirements management is about being aware and taking care of the requirements 
throughout their whole lifecycle. It means that the requirements must be properly doc-
umented and analysed. This is existing issue in all development process models, as there 
always will be situations when the requirement should be changed somehow. 
 
Chemuturi (2012) emphasizes that traceability must exist throughout the whole re-
quirement lifecycle. Requirements must be prioritized and then approved by all the 
stakeholders and the development team. One the most important tasks during the re-
quirement lifecycle is to control the changes. It means that all the related requirements 
must be updated accordingly when changes occur. Last aspect in managing the require-
ments is communication – status of the requirements and progress of implementation is 
something that should be known to all relevant stakeholders. Wiegers & Beautty (2013) 
also underline the importance of communication when changes are approved.  
 
Change management is elementary aspect in the requirements management. It is certain 
that changes do occur as nothing is so stable and understood beforehand that it could be 
done by using pure waterfall model without change management. In traditional software 
development models change requests are officially done and handled by named person-
nel. The process includes recording, analysing, making an implementation strategy, im-
plementing, doing some quality analysis and analysing the impact of change request on 
the project (Chemuturi, 2012). Also, Wiegers & Beautty (2013) emphasize that pro-
posed changes must be carefully evaluated before committing to them.  
 
On the contrary, agile requirements engineering does not emphasize traceability as 
much as the more traditional models, such as waterfall (Paetsch et al. 2003). They also 
point out that even though agile methodology does not take change management of re-
quirements into account, it can still be done for example by versioning the product 
backlog or creating a separate change management document.  
 

3.6 Agile Requirements Engineering 
 
Requirements engineering is often seen as a part of traditional software process. It relies 
heavily on the assumption that requirements can be predicted beforehand. Paetsch et al. 
(2003) highlight that agile approaches are more code-oriented while more traditional 
approaches are more focused on documents.  
 
Agile methods are trying to adapt to change instead of trying to predict everything. agile 
RE aims to effective and direct communication between customers and the development 
team. The use of agile method usually requires the customer to be either on-site or ac-
cessible most of the time during development. Requirements are more or less defined in 
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informal discussion between the stakeholders. (Paetsch et al. 2003; Cao & Ramesh, 
2008) 
 
User stories are advised to be used in defining high-level requirements. Successful 
communication between customers and developers depends on multiple aspects. Cus-
tomer availability, consensus among customer groups and trust between the customer 
and the developers are especially important to be in a satisfying state. If there are multi-
ple customer groups, then it is especially challenging and important that the team 
spends extra effort to come to a consensus about tasks among customer groups. (Cao & 
Ramesh, 2008) 
 
Paetsch et al. (2003) describe that the problem with pure agile methods is that they ex-
pect customer to really know what they want. As requirements engineering -viewpoint 
emphasizes that this issue is more complicated and there might be conflicts among the 
requirements of different stakeholders. Traditional RE uses externalization and reviews 
for ensuring that there are no conflicts or inconsistencies in the requirements. This point 
of view is problematic when considering agile development of a product with multiple 
customer segments. In practice, it means that there needs to be some other ways to man-
age requirements as there is no single customer. Cao & Ramesh (2008) also mention 
that other challenges in agile approach are cost and schedule estimation. 
 
Minimal documentation is both advantage and disadvantage in agile methods. For ex-
ample, traceability is much harder if requirements are not tracked down properly. 
Though doing changes is also easier as the documentation is light. Iterative RE in agile 
development often focuses mainly on functional features. Hence, it might lead to ne-
glecting non-functional requirements. It can also be challenging to take scalability, 
maintainability, portability, safety and performance into account as customers might 
underestimate their importance. Also, one common challenge is that the customer is 
unavailable when developers need to ask them questions. (Cao & Ramesh, 2008) 
 
As customers are involved in the development process, they can provide feedback and 
business reasoning throughout the whole development process. The consequences are 
that understanding grows over time and changes to requirements happen because of 
that. Cao & Ramesh (2008) describe that there are two type of changes – adding or 
dropping features or changing existing features. Implementation phase begins with the 
detailed discussion between the developer and customer to create a common under-
standing about customer needs. When the feature is done, Cao & Ramesh advise to ar-
range review meetings where new features can be validated. These meetings are also a 
good place to check that the project is on the right track.  
 

3.7 Improving Requirements Engineering Processes 
 
All the phases of requirements engineering process are introduced and defined in the 
previous chapters. As a whole, all the phases form a comprehensive requirements engi-
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neering process. In real life, the RE process is never perfect, and there is always room 
for analysing and improving it. This chapter will introduce how requirements engineer-
ing processes can be improved. Also, what are the good practices and challenges in pro-
cess improvements.  
 

3.7.1 Understanding the current state of the Requirements Engineering 
process 

 
First phase in requirements engineering process improvement is to understand and de-
scribe the current process. Sutcliffe (2002) and Sawyer et al. (1999) emphasize that after 
describing the current process the next phase is to identify current weaknesses of it. 
When the current state is defined and weaknesses defined, then it is possible to plan and 
introduce new practices that address these found weaknesses. If there is no understand-
ing about the current state, then it would be next to impossible to estimate whether 
made changes to RE process are good or not.  
 
For current state analysis, Sawyer et al. (1999) recommend to use guideline checklists 
that are offered in the RE literacy, interview different kind of people inside the process, 
scoring current practices against checklists, resolving areas of uncertainty and compu-
ting process maturity.  
 
When creating checklists about the current state it is important to answer all the most 
important general issues regarding requirements engineering processes (Sawyer et al., 
1999). These questions are done for a traditional software development model so they 
expect that the requirements should be complete. Pressman (2005) also introduces very 
similar list for checking that requirements are ready for the development.  
 
Sawyer et al. (1999) point out that requirements should also be consistent and different 
requirements should not contradict with each other. Requirements also need to be com-
prehensible and documentation readable for the target audience. Written requirements 
always need to be unambiguous because different interpretations can end up messing 
the whole requirement. Requirements documentation must be well structured and con-
nections between requirements well documented. Requirements must always be tracea-
ble. It is important to always record the source of the requirement in order to ensure 
traceability throughout the whole process. If there are multiple sources then one should 
be marked down as a principal source. Also, reasons to this requirement must be clearly 
stated in the documentation. Requirements documentation must overall follow the 
standard that the company has accepted to follow.  
 
Points that Sawyer et al (1999) introduce are related to traditional requirements engi-
neering, but they still focus on typical characteristics of RE process. Hence, it would be 
good practice to consider also these when improving agile requirements engineering 
processes.  
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3.7.2 Good practices for Requirements Engineering process improvement 
 
The context of the company, product and development practices need to be understood 
well enough as different RE techniques may be ideal in some contexts but impossible or 
completely useless in others. Aranda et al. (2007) point out that successful small com-
panies use large diversity of different requirements engineering practices while keeping 
in mind the context. Kauppinen et al. (2004) emphasise that RE process should be prac-
tical and serve the needs of the company. If the process is too complicated, then it will 
be much harder to motivate people to use it.  
 
Business strategy and requirement engineering are closely bound together (especially in 
small companies). This means that resources are limited and it is a strategic decision of 
which features are included into the next release of a product. Hence, a RE process must 
not close away sales or strategic point-of-views because they all are related to success-
ful requirements engineering process. If this link is missing, then probably the company 
lead does not find out proposed requirements practices applicable. (Aranda et al. 2007)  
 
Best practice is to try out new practices first in small-scale in pilot projects or something 
similar. Improving the processes is iterative activity and too fast RE process improve-
ment is dangerous. Due to this, good practice is to allow enough time for changes to 
happen. The whole change process should be defined. Meaning that training, support 
and implementation strategies are taken into account when creating new processes. The 
role of the different practitioners is to share knowledge and make sure that existing RE 
practices are known and the new RE process will be practical and satisfiable. (Kaup-
pinen et al. 2004; Sawyer et al. 1999; Young, 2004) 
 
Case studies have shown that it is easier for a small company to fix their requirements 
processes compared to large ones. Large corporations have more challenges in things 
such as direct communication and having meeting times for all parties et cetera. Misun-
derstandings are easier to address and communication overall is much easier if office 
space is shared and everyone knows each other. (Aranda et al. 2007)  
 
Case studies have also found out that business goals should be linked to technical re-
quirements while taking into account also user needs and user requirements. Another 
success factor is to create a simple RE process and then integrate it with the product 
development process. Requirements should be defined in a formal way, for example use 
cases are a good option to that. (Kauppinen et al. 2002) 
 
Many different researchers point out that for implementing the process improvements, it 
is advised to find an evangelist who will be helping in changing the overall atmosphere 
more positive regarding the changes (Kauppinen et al. 2004; Sawyer et al. 1999). In 
agile methodology that person would be a product owner working in house and they are 
the person who have the big picture in mind and who will interview the end-users (Ar-
anda et al. 2007).   
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Kauppinen et al. (2004) point out that user involvement is a crucial success factor based 
on many studies. The more direct contact developers have to the end user, the better. 
Schneidewind et al. (2012) suggests persona technique for this purpose. Personas are 
fictive representations of target users and they are used for helping all stakeholders to 
understand, illustrate and clarify users’ needs and goals. Fictive personas also bring 
closer the motivation, attitudes and behaviour of the end users. If developers and other 
company stakeholders can be motivated and committed about RE, then everything will 
probably go along much easier (Kauppinen et al. 2004). Furthermore, in change process 
it is best if people can see pretty soon the benefits of the new RE practices. It is much 
more motivating to change the way of working if the results can be seen in the near fu-
ture.  
 
Also, Young (2004) emphasize that people need to be trained to understand the new 
practice and benefits of it. Then it needs to be deployed to the current process and im-
plemented into use. Then that new practice must be supported and evaluated in practice, 
maybe even with some specific measures. In the long term, new practices should be 
institutionalized thorough the project or organization.  
 
Aranda et al. (2007) list lots of small details that together affect the success of the re-
quirements engineering process. For example, most of the communication should be 
done by face-to-face interactions as then the chance to misunderstandings is smaller. 
Lots of whiteboards are a really good way to brainstorm and discuss about require-
ments. Agile methodology is a guideline so it might be better not to follow it too direct-
ly, instead make the process work in the case company. It is good to also keep in mind 
past experiences and try to learn from them. Kauppinen et al. (2004) list management 
commitment and support, measurement of improvement efforts and process improve-
ment goals as other important success factors. Also, change management is advised to 
be done well and it is important to make sure all the relevant employees understand how 
it works.  
 
Sawyer et al. (1999) list ten guidelines that are advised to consider when planning new 
requirements engineering processes:  
 

1. Define a standard document structure 
2. Make the document easy to change 
3. Uniquely identify each requirement 
4. Define policies for requirements management 
5. Define standard templates for requirements description 
6. Use language simply, consistently and concisely 
7. Organize formal requirements inspections 
8. Define validation checklist 
9. Use checklists for requirements analysis 
10. Plan for conflicts and conflict resolution 
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Even though these guidelines are from the traditional requirements engineering field, it 
would be good idea to use them as a checklist in order to ensure that all the relevant 
point of views are considered while doing requirements engineering process improve-
ment. guidelines 1-3 and 5-6 are related to requirement documentation activities. All of 
them seem like important aspects no matter what the development model is. Guideline 
numbers 4 and 10 are related to requirements management. Guideline 7 is related to 
requirements elicitation and analysis phases. Validation checklist, guideline 8, is part of 
requirements validation –phase. Guideline 9 is related to requirements analysis phase.  
 

3.7.3 Challenges in Requirements Engineering process improvement 
 
Several studies have shown that the most critical challenge to get RE process with user 
involvement is to overcome the change resistance. It also seems that resistance to 
change is directly correlated to the total amount of change required of individuals. Two 
other risks in slowing down change are that the change is done too fast or it happens too 
frequently. Handling and performing RE process is not easy at all. Especially challeng-
ing is to handle duration of the change as it is risky to do too much in too short time. If 
personnel changes, it requires training and introducing processes to new people. Train-
ing and supported resources regarding RE process must also be done well enough. RE 
process scope can be too thin or too heavy, it is important to find a balance. Measuring 
RE process is also challenging as it contains many phases and at some phases it is much 
about problem solving and communication. These are challenging aspects to measure in 
a trustworthy manner. (Kauppinen et al. 2002) 
 
People’s awareness of requirements engineering should be raised. Company personnel 
should understand that the more deeply user needs are understood, the more useful and 
usable the system can be. No one can better source of information about user needs as 
the end users. One common claim against being in direct contact with users regarding 
RE is that users don’t know what they want. It is not a reason not to do it as there are 
elicitation techniques like interviewing and observing where it is possible to find out 
even more information and requirements than what the end user is able to voice out. 
Using both these methods it is possible to get a good picture of user needs. Company 
reputation might increase if the user visits are well prepared and done. (Kauppinen et al. 
2002) 
 
Overall it seems that studies have found out that the biggest challenges in the require-
ment engineering process improvement are people and how to measure requirements 
engineering process. First challenge can probably be managed by keeping in mind all 
the good practices that were described in the previous chapter. It is also good to keep in 
mind that probably it would not be worth of effort to focus on measuring RE process as 
it has turned out to be really challenging.   
 



 28 

3.8 Summary about Requirements Engineering 
 

This chapter will gather together all the describe requirements engineering process 
phases and the activities that are used in those. Figure 3 is a visual representation of the 
RE process. Grey phases in the centre are the key activities of requirements engineering 
(elicitation, analysis and validation). Requirements management is bound to all these as 
it is more about the whole process. Documentation is not described in this picture, as the 
key focus of this thesis was to create agile method and RE documentation practices are 
quire formal and time-consuming. Dark blue boxes in the picture are practices that are 
done during the phase and the goals of the RE phases are described in the light blue 
parallelograms. 

 
Figure 3. Requirements Engineering process and related activities  
(Sommerville & Sawyer, 2000; Sutcliffe, 2002; Young, 2004; Tomayko & Hassan, 
2004; Wiegers & Beautty, 2013, Firesmith, 2004, Berander, 2007) 
 
The selected requirements engineering process is based on the definition of Sommer-
ville & Sawyer (2000). All the other sources that are listed in the figure 3 are relevant as 
well and the empirical phase is done by combining all those sources with agile and Lean 
methodologies and usability testing practices.  
 
The focus of the practical part of this thesis is in the elicitation phase. Table 1 gathers 
together the most common practices for elicitation. There is a short description of the 
method and list of sources that recommend the use of that practice. Most of these meth-
ods are described more deeply in the previous chapters.  
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Elicitation  
practices 

Short description Sources 

Interviewing Ergonomic way for gathering in-
formation. Interviewing the end or 
target users can present relevant 
information about their work, 
opinions and needs. 
 

Tomayko & Hassan, 2004 
Sutcliffe, 2002 
Wiegers & Beautty, 2013 
Young, 2004 
 

Observation Method for finding out more about 
target users’ work practices. The 
target person is observed while 
using the system or doing similar 
tasks with a software. 
 

Tomayko & Hassan, 2004 
Sutcliffe, 2002 
Wiegers & Beautty, 2013 
Young, 2004 
 

Surveys Method for finding out the needs 
and opinions of many users at the 
same time. Advantage is that the 
distance is not an issue if the sur-
vey is done online.  
 

Tomayko & Hassan, 2004 
Sutcliffe, 2002 
Wiegers & Beautty, 2013 
 

Workshops Workshops are common gather-
ings where developers and users 
can together discuss and go 
through the requirements and ana-
lyse them together.  
 

Sutcliffe, 2002 
Wiegers & Beautty, 2013 
Young, 2004 
 

Brainstorming Group method for analysing the 
requirements and finding out more 
requirements while doing it. Par-
ticipants can be customers, devel-
opers and other stakeholders.  
 

Sutcliffe, 2002 
Young, 2004 
 

Documentation 
analysis 

The idea of this method is to use 
existing documentation and the 
written data about end-user proce-
dures in order to find out and elici-
tate requirements.  
 

Wiegers & Beautty, 2013 
Sutcliffe, 2002 
Young, 2004 
 

Prototyping Method for getting more infor-
mation from poorly understood 
requirements. There are several 
different types of prototyping lev-
els for different purposes, but the 

Wiegers & Beautty, 2013 
Sommerville & Sawyer, 2000 
Pressman, 2005 
Sutcliffe, 2002 
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initial goal is to create a prototype 
about certain part of the software 
and then test it with end-users.  
 

Table 1. Recommended practices for requirements elicitation.  
 
This thesis project focused on some of these practices. First selected method was inter-
viewing. It was selected as the product has so many customers and it is good method for 
getting feedback from large amount of people. The other selected method was observ-
ing, as it seemed like an interesting method to find out how the end users had built their 
quality management system on top of the software instance and how they use the soft-
ware. Interviewing was third selected method. It seemed like a natural and easy way to 
get to know more about the customers and their business. Interviewing is easy to com-
bine with other methods and also that was one big reason for testing it during this thesis 
project.  
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4 Usability and usability testing 
 
This chapter starts by discussing about the definitions of usability. Metrics of usability 
evaluation are also shortly discussed. Then some of the most common usability evalua-
tion methods are introduced and described. The rest of the chapter will focus on user 
experience and discussing how usability testing could be implemented to be a part of 
the agile development. 

4.1 Definitions of usability 
 
There are lots of different definitions to usability. ISO 9241.11 (1998) defines usability 
as “Extent to which a product can be used by specified users to achieve specified goals 
with effectiveness, efficiency and satisfaction in a specified context of use.” Frøkjær et 
al. (2000) open the meaning of these three aspects in their article the following way:  

- Effectiveness is measured as the outcome of the user’s interaction with the sys-
tem. 

- Efficiency is about how fast tasks can be done, so indicators to that are comple-
tion time and learning time. 

- Satisfaction is the user’s attitude towards the system and it can be measured for 
example by SUS or SUMI questionneers.  

 
Nielsen (2003) divides usability into five quality components: Learnability is an aspect 
of how easy it is to perform simple task for the first time when a new software is en-
countered. Efficiency means the situation when user has learned the design – how easy 
it is to perform tasks then. Memorability is about the situation when a user returns to 
use the service after a long period of time – how well he can remember how it worked. 
Errors is about how many errors users do and how the system recovers from then and 
how that affects the use. Last aspect of usability is satisfaction. It means the measure 
how pleasant the system is to use.  
 
Another definition to usability is that it is a broad discipline of applying sound scientific 
observation, measurement, and design principles to the creation and maintenance of 
services. These actions are done in order to gain ease of use, learnability, usefulness and 
least amount of discomfort for the users (Pearrow, 2006). Karat & Karat (2003) bind 
usability with following terms: ease of use, user-friendliness, and ease of learning. They 
claim that usable system will require minimum cognitive and physical effort. Website 
usability is also linked to download delay, navigability, content, interactivity and re-
sponsiveness (Palmer, 2002).  
 
Dumas & Redish (1993) bind usability to the action of the end users. The people who 
use the product should be able to do so quickly and easily in order to accomplish their 
own tasks.  
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User satisfaction is generally defined as the opinion of users about the service they have 
used. If usage is voluntary, then one measurement for user satisfaction can also be the 
amount of system usage. But if usage is involuntary (for example obligatory tool be-
cause of work) – then new and better measures for user satisfaction must be used. (Doll 
and Torkzadeh, 1988) 
 
Web customer satisfaction researches have shown that if the consumer has difficulty in 
finding the data they require they might abandon the website even though it actually 
provided that information. (Doll and Torkzadeh, 1988) 
 

4.2 Metrics of usability 
 
Usability can be challenging to measure. Success rate, total time a task requires, error 
rate and users’ subjective satisfaction are most common metrics that are in use. Success 
rate is the percentage of times that users can accomplish a task. Accomplishment is de-
fined by certain constraints like goal state, time limit, total number of clicks etc. Total 
performance time is usually measured in seconds. Error rate means the percentage of 
times when users have failed to accomplish a task. Users’ subjective satisfaction is usu-
ally scored on a scale of one to five or one to seven (Nielsen, 1996).  
 
Frøkjær et al. (2000) found out at their study that there is only a weak correlation be-
tween efficiency, effectiveness and satisfaction usability measures. That is why they 
suggest that efficiency, effectiveness, and satisfaction should be considered independent 
aspects of usability. Kopanitsa et al. (2012) performed a literature study about the usa-
bility evaluation metrics related to health record systems. They found out that existing 
metrics are not sufficient as different users have different needs and goals when using 
the system.  
 

4.3 Usability testing 
 
Usability testing is a process that is used to measure the human-computer interaction 
characteristics of a system. It should help to identify the weaknesses of a system. Test-
ing can vary a lot from a detailed to highly informal and from expensive to cheap. And 
of course, from time-consuming to quick. There is a correlation between the amount of 
investment to user testing and the amount of improvement. In general user testing leads 
to better systems. (Akilli, 2005) 
 
Usability is multi-dimensional as it depends the person and can be viewed from multiple 
perspectives. That is the reason why there are many different lists that are called heuris-
tics or principles or something similar. Principles are used to help the developers to de-
sign good usability or in expert reviews as checklists for analysing the user interface. 
Shneiderman (1998) suggests to use three principles. First one is to recognize the diver-
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sity of users. It means that different people have different skill set and different way of 
thinking so it is important to understand the target group to whom the software is devel-
oped. Second principle is to use his “8 Golden Rules of Interface Design”. They are:  
 

1. Strive for consistency 
2. Enable frequent users to use shortcuts 
3. Offer informative feedback 
4. Design dialogs to yield closure 
5. Offer error prevention and simple error handling 
6. Permit easy reverse of actions 
7. Support internal locus of control 
8. Reduce short-term memory load. 

 
These rules need to be interpreted, refined and extended depending on the environment 
in which they are used. Schneiderman’s third principle is to prevent errors.  
  
Jakob Nielsen (1993) has also created ten heuristics that can be used while developing 
user interfaces or in heuristic analyses which is done by a usability expert. These ten 
heuristics are really popular in usability evaluation area. Nielsen’s 10 heuristics are:  
  

1. Visibility of system status 
2. Match between system and the real world 
3. User control and freedom 
4. Consistency and standards 
5. Error prevention 
6. Recognition rather than recall 
7. Flexibility and efficiency of use 
8. Aesthetic and minimalist design 
9. Help users recognize, diagnose, and recover from errors 
10. Help and documentation 

 

4.4 Usability testing methods 
 
Bastien (2010) defines that usability testing methods into two categories:  user-based 
and expert based. User-based evaluations are methods in which users directly partici-
pate. Usually they are invited to do typical tasks with a product or explore it freely. 
These sessions are observed and recorded for further analysis. The goal of these testing 
sessions is to identify flaws and errors that can cause problems. And of course, after the 
analysis, these findings must be reported and recommendations done based on these 
results. Expert based usability testing is done by usability professionals and they are 
relatively fast and cheap to do (Bastien, 2010; Shneiderman, 1998). 
 
Good usability and user interfaces consists of many separate entities. Shneiderman 
(1998) introduces the idea of three pillars for creating successful user interfaces. It is 



 34 

shown in figure 4. Based on that a good user interface can be divided into three separate 
categories (pillars). First one is guidelines, documents and process. They should be 
based on theories and models. Second pillar is user interface and software tools. They 
should be done based on algorithms and prototyping. Third pillar is expert reviews and 
usability testing. It should be based on controlled experiments.  
 

 
Figure 4. Three pillars of successful user-interface development (Shneiderman, 1998) 
 
Following chapters will introduce some of the most used usability testing methods in 
detail.  
 

4.4.1 User testing 
 
In order to develop good user interfaces, it is important to ensure user satisfaction by 
testing the system with end users. Dumas & Redish (1999) point out that customers care 
about usability. Hence, a product with good usability will lead to better satisfaction, 
sales, reducing support and training costs et cetera.  
 
User testing is often arranged in a lab but that is not obligatory (field testing) (Shnei-
derman, 1998). First part is of course to define the objectives to the user testing in gen-
eral (Bastien, 2010; Shneiderman, 1998). Then next step is to recruit participants. It is 
recommendable to think beforehand the number of participants, their types (what cus-
tomer segments, how they will represent the users of the product?) and source of partic-
ipants. They can be customers or found from personnel agencies or something similar 
(Shneiderman, 1998).  
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When planning user testing, first phase is to define the number of target users. Bastien 
(2010) point out that the aim is to find most of the design flaws with minimum cost and 
effort. Virzi (1992) found that 80% of the usability problems in a product were detected 
with between 4 and 5 participants and 90% were detected with 10 participants. Howev-
er, Bastien (2010) resulted in his study that first 5 participants found only 35% of the 
usability problem. At least it is clear that even smaller amount of test users will result in 
finding at least some of the usability issues.  
 
The test contents must be planned and trained (pilot tested) carefully beforehand. Pilot 
must be done early enough in order to be able to change details if necessary. When eve-
rything is ready, the participants can be called to perform usability tests. Participants 
must be treated with respect and it must be emphasized that it is not they who are being 
tested, it is the software and user interface. Participants should be voluntary and their 
informed consent must be obtained. Professional approach is to ask all subjects to read 
and sign a statement containing the rights and details of the session. (Shneiderman, 
1998) 
 
Bastien (2010) describes that often user testing is based on scenarios. Users are given 
specific tasks during the testing session. It is also often recommended to use surveys 
and interviews in addition to testing in order to gain more knowledge about the users. 
Koutsabasis et al. (2007) point out that for successful testing sessions, a common set of 
tasks to carry out should be provided. It is necessary because the point is to examine the 
same or similar areas of the target system. Shneiderman (1998) recommend a good 
method for gaining more knowledge – think aloud. It means that users should think 
aloud what they are doing and why.  
 
Usability testing documentation is advised to be in a common format that has been 
agreed in the company. Testing and finding usability issues is just a first step. There 
also must be a way to report the findings to the developers who are able to develop the 
product based on that feedback. (Koutsabasis et al. 2007)  
 
Recommended way is to videotape the participants performing tasks as it eases the 
analysis phase afterwards. The results and actions seen in video should be analysed 
carefully using enough time in order to find all the possible issues in the usability 
(Shneiderman, 1998). Presenting and communicating the test results to the development 
is also a crucial part of the process (Bastien, 2010).  
 
In addition to traditional user testing there are many other almost similar methods for 
user testing. Field testing was already mentioned in the beginning of this chapter. It 
means that testing is done in the realistic environments. Testing laboratory is portable in 
this case. Also, competitive usability testing is one option. Then the user gets similar 
tasks for new and old version of the same software or two different products. In that 
case, it is crucial to make sure that tasks are really similar with each other. (Shneider-
man, 1998) 
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Usability testing can also be done remotely. There are two types of remote usability 
testing methods – synchronous and asynchronous. Synchronous approach means that 
the facilitator and the test participants are in the different locations but they manage the 
session and collect the data during test session. In asynchronous testing session, the ob-
servers do not have access to the data in real time and the test is done without a facilita-
tor. This method includes automated approaches where users’ screen and click events 
are recorded automatically. (Bastien, 2010) 
 

4.4.2 Expert reviews 
 
Expert reviews are relatively cheap method for evaluating the usability of a product. It 
is best to perform these tests in the environment where the product is or will be used in 
order to get as precise results as possible (van Veenendaal, 1999). They can be done on 
short notice and they are rapid to perform (Shneiderman, 1998).  
 
There are multiple different expert review types. For example, heuristic evaluation is 
one of the most common ones. It means testing session where usability expert evaluates 
the system by using Nielsen’s (1993) ten heuristics. Other methods are guidelines re-
views, consistency inspection, cognitive walkthrough and formal usability inspection 
(Shneiderman, 1998).  
 

4.4.3 Surveys 
 
Surveys are inexpensive and they provide a good channel for collecting information 
about users’ opinions, attitudes, preferences and their self-report of behaviour. It is good 
to keep in mind that it differs if end user describes his actions compared to recording 
and observing what he really does with the system. (Dumas & Redish, 1999)  
  
Shneiderman (1998) emphasize that the key to successful surveys is to define clear 
goals beforehand and then design the survey to attain those goals. Also, administration 
and data analysis are important to do thoroughly and with thought. Survey form should 
be prepared carefully and beta tested with a small sample of users before it is conducted. 
Online surveys are fast way to create a survey and many people prefer to answer a sur-
vey online instead of paper form. Kirakowski & Cierlik (1998) recommend to use heu-
ristics in usability testing surveys for categorizing questions.  
 
SUS is one of the most commonly used usability surveys. SUS means system usability 
scale and it was originally introduced by John Brooke at 1996. it is composed of 10 
statements that are scored on a five-point Likert scale. Final scores of SUS can range 
from 0 to 100 and the bigger the number the better the usability of the system. The op-
tions alternate between the positive and negative so it must be taken into an account 
when scoring the survey. (Brooke, 1996) 
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SUS is seen as a “quick and dirty” survey scale that allows the usability practitioner to 
easily assess the usability of a given product or service. It is relatively quick and easy to 
use and it is highly robust and versatile tool for usability professionals. (Bangor et al. 
2009) 
 
The SUS survey consists of ten questions:  
 
1. I think that I would like to use this system frequently.  
2. I found the system unnecessarily complex.  
3. I thought the system was easy to use.  
4. I think that I would need the support of a technical person to be able to use this sys-
tem.  
5. I found the various functions in this system were well integrated.  
6. I thought there was too much inconsistency in this system.  
7. I would imagine that most people would learn to use this system very quickly.  
8. I found the system very cumbersome to use.  
9. I felt very confident using the system.  
10. I needed to learn a lot of things before I could get going with this system 
(Brooke, 1996) 
 
The higher the score the more usable the system is. A score of 85 or higher represents 
exceptional usability and a score below 70 represents unacceptable usability. This test is 
non-proprietary so it is also cost effective and can be scored very quickly, right after 
completion. (Bangor et al. 2008) 
 
Software Usability Measurement Inventory – SUMI is another solution for measuring 
users’ perception of the usability of the software. It enables the comparison of usability 
of products and different versions of the same products. SUMI also provides diagnostic 
information for future development. This method is under a licence. (Kirakowski & 
Corbet, 1993)  
 

4.4.4 Acceptance tests 
 
Big projects often have set objectives and measurable goals. They are about hardware 
and software performance. Often there is a set of test cases that are specified for the 
software and it might contain response-time or other requirements. If the completed 
product fails to meet the requirement, it must be reworked until it does. Acceptance cri-
terions are normally established when the requirements document is written or when a 
contract is offered. (Shneiderman, 1998) 
 
It would be important to do acceptance tests as this is a great tool to ensure that the de-
velopment of the product and its usability is going to a right direction. Acceptance tests 
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could be implemented to scrum process by creating acceptance criteria’s while defining 
requirements and then validated in sprint review sessions.  
 

4.4.5 Evaluation during active use and other methods for supporting good 
usability 

 
When software is ready, it requires maintenance and successful active use requires con-
stant attention from the maintenance staff and related people (Shneiderman, 1998). All 
the people involved in supporting the user community can be a great source of infor-
mation for system refinement. Everyone cannot be pleased but still making a good ef-
fort could gain appreciation from the user community. Dumash & Redish (1999) also 
instruct to observe and to ask questions from the end users. Observation can be done 
during usability testing sessions or while user is freely navigating throughout the soft-
ware.  
 
One good method for evaluating users is interviewing individual users. It can provide 
specific issues of concerns and other useful information. Also focus-group discussions 
are a good way to find common issues and requirements. System level data about sys-
tem usage, speed, rate of errors should be gathered from the actual system use. Users 
can be supported with online or telephone consultants who help in the use of the ser-
vice. Online suggestion box and trouble reporting are also good source of information. 
Other supporting activities could be online bulletin board or newsgroups, newsletters 
and conferences. (Shneiderman, 1998) 
  

4.5 Agile Usability testing 
 
Usability testing in the product development that uses agile methodology is not defined 
in agile documentation. The key idea in agile development is that the product owner is 
responsible for requirements management and validation. This leads to a conclusion that 
this role should also consider the usability viewpoint in requirements. The key idea in 
iterative agile development is that the development cycle is short. This ensures that de-
velopers receive customer feedback often and requirements can be modified based on 
continuous feedback.  
 
Kushniruk & Borycki (2015) introduce a new model about integrating low-cost rapid 
usability testing into agile development. Their key idea is to implement usability testing 
practices into agile development cycle. The first step is to identify features and devel-
opment cycles that need usability testing. Then next steps include defining of how thor-
oughly selected features need to be tested, time estimation (schedule) and then the usual 
process that is done in the usability testing in general. All these phases are done in a 
rapid and light manner and the key point is to provide necessary feedback to the devel-
opers as soon as possible.  
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4.6 Summary about usability and usability testing 
 
This chapter will bind together the usability and usability testing methods. Figure 5 vis-
ualizes the most important topics and activities in the usability field. Light grey boxes 
show what activities and terms are related usability. Usability testing is described more 
deeply. There are several activities that are commonly used in the usability testing field 
and they are shown in this picture. All these methods are described more deeply in the 
previous chapters of this thesis  
 

 

Figure 5. Description of the most important aspects and activities of usability and usa-
bility testing (ISO 9241.11, 1998; Nielsen, 2003; Frøkjær et al.2000; Shneiderman, 
1998; Bastien, 2010; Dumas & Redish, 1999)  
 
There are several definitions for usability. This thesis will use the definition of ISO 
9241.11 (1998) standard. The methods for the practical usability testing has been intro-
duced by several authors, but the key sources for the empirical study are Shneiderman 
(1998) and Dumas & Redish (1999). Usability testing methods that were selected for 
the empirical study are user testing, survey and evaluation during active use 
(=observing). User testing was selected as it was widely used and recommended in the 
literature. It was also easy to combine with interviewing. Evaluation during active use is 
basically the same as observing mentioned in the requirements engineering literature. It 
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was selected because it seemed like a good chance to combine requirements engineering 
and usability testing practices to a single method. Survey was also recommended in the 
RE literature. It seemed like a good way to gather data from large number of users and 
as usability is very subjective.  
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5 Research method 
 
This chapter introduces the case company and the target product for the empirical study. 
Research method, process and analysis of the results are also explained in detail.  
 

5.1 Case description 
 
This empirical study focused on the software development process of a single software 
product. This chapter describes the case company and the target product.  
 

5.1.1 The Company 
 
Case company for this research is IMS Business Solutions Oy (Arter Oy since April 
2017). It is located in Helsinki Finland and offers software and services for quality 
management, software architecture and process management. It has been founded in 
1998 and has currently 42 employees.  
 
The company has two separate software products. IMS Software is a platform where 
companies can create their quality management systems. The other product is ARC 
Software where companies can describe their enterprise architecture or some other 
complex data systems. Both products have their own development teams. The company 
has also a third development team. It is focused on developing an editor (Blueprint) that 
is used for drawing process images and architectural structures. It is included in both of 
the products but it is not individual product as itself. IMS and ARC can also be integrat-
ed together but apart from these described connections, products are separate and team 
members are working only with one of the products. 
 
This research focuses on developing processes for continuous development of IMS 
Software but the underlying goal is to establish good practices that can also be used in 
the development of the other products.  
 

5.1.2 The product 
 
First version of IMS Software was published in 2002. It has been created for supporting 
organization’s development activities. It provides tools for creating management system 
for organizations. IMS Software supports numerous different quality frameworks like 
ISO 9001, ISO 14001, OHSAS 18001, EFQL SHQS and CAF. Over the years IMS 
Software has grown into a complex and versatile tool for many kind of organizations. 
 
IMS Software is browser-based. It is offered to the customers as a Software as a Service 
(SaaS) or it can be installed into the customer’s own IT infrastructure. About 50% of the 



 42 

customers are using IMS Software as a SaaS and the other half has their own IT infra-
structure into which IMS Software is installed. The software is built on Java framework. 
It has MVC (model-view-controller) architecture and it has been continuously devel-
oped since the first version of the software. Most of the software has been renewed and 
updated over the years.  
 
All features of the software are included in the package that is installed for the custom-
er. It means that organizations decide themselves what parts of the software they want 
and need to use. IMS Software consists of different sections that can be used for differ-
ent purposes. Here is a short introduction to the sections of the software:  

• Processes –section includes a tool for creating process hierarchy and describes 
their contents by using a three-page technique (process summary, flowchart and 
phase details) that ensures that all processes are described in a similar way.  

• Manuals –section offers an opportunity to create manuals and chapters for it by 
using an online text editor. This section can be used in creating organization’s 
operations manual or other manuals.  

• Documents –section offers a platform for preserving all the necessary documen-
tation in the organization. Documents can be organized in different levels (fold-
ers) and they are created from document templates that contain the necessary 
fields ensuring that IMS Software document contains all the necessary infor-
mation about the file or web document. Documents can be versioned and trans-
lated to other languages and archived when they are not in use anymore.  

• Indicators –section is meant for monitoring both strategic and operational level 
of the organization. Section offers tools for visualizing the input data as indica-
tor graphs.  

• Reports –section provides tools for creating report templates (electronic forms) 
and then to create reports from these. It is a systematic tool for feedback and 
evaluation management.  

• Risks –section is the newest part of the software. It is created because ISO 9001 
quality standard was updated on 2015 and is emphasizing risk management. 
Risks-section is a data storage where organization can document all their risks. 
Section provides several views and tools for assessing the risk factors.   

• Tasks –section provides tools for making operational planning inside the soft-
ware. It enables creating of different kind of tasks for the users of the software. 
If needed, task is linked to the contents of the software. Task can be scheduled to 
a certain time period and they can contain also subtasks.  

 

5.2 Research process 
 

Insider action research has been chosen as a research method for this project. Avison et 
al. (1999) describe action research in a way that it combines researchers and practition-
ers by combining theory and practice. The point of the method is that situations are ana-
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lysed and solved during the project in an iterative manner. Organizations are complex as 
people change all the time. Studying this kind of surroundings requires lots of commu-
nication and changes during the process. Insider action research means that the actor is 
both researcher and practitioner. Coghian (2001) describes actor as a person who is al-
ready immersed in the organization and has a preunderstanding from being an actor in 
the processes being studied.  
 
Coghian (2001) also points out that insider action researcher should document the pro-
cess of how the iterative process was done and how the actors challenged and tested 
their own assumptions and interpretations throughout the whole project. He also points 
out that it is important to assess different views of what was happening and to document 
how interpretations and diagnoses were grounded to the literature review.  
 
This method was chosen for this study because the writer of this thesis project has been 
working in the target company for years hence having required knowledge about the 
processes, people and ways of working. The company is quite small so the author was 
also the actor of the empirical study.  
 
Methods for the empirical study were chosen by combining the literature review and 
prior knowledge about the company, current development processes and the product. 
The process was iterative and every phase was planned based on the results of the pre-
vious phase. It followed the process introduced by Coghian (2001): problem diagnosis -
> action intervention -> reflective learning.  
 
Smaller but also important focus of this thesis project was about suggesting new ideas 
to the whole software development process and product management. After require-
ments management and user testing practices are defined and working in practice, the 
next phase would be focusing on improving software development processes and prod-
uct management. As change is a complex entity and might cause surprising affects, sug-
gestions were made of how and in what order these changes should be implemented in 
practice.  
 
Figure 6 shows the structure of the empirical process. Next all the visualized phases are 
described in detail. 
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Figure 6. The structure of the empirical study 
 
Defining and analysing the problem 
First phase of this study was to analyse the current state of the product, requirements 
management, usability and development team practices. It also appeared early on that 
there wasn’t a lot of knowledge about the customers. Hence, this phase also contained 
creating a customer segmentation based on the data the company had already gathered 
throughout the years. After the customer segmentation was done there was enough in-
formation to define the area of improvement that was being studied and improved. 
  
Planning the action 
After the problem and scope was defined more precisely it was time to plan the actions 
for solving the problem. The original plan covered the whole practical part and the con-
tents of the action phases. The documentation from this phase contained a plan of how 
the empirical study was going to be done, what methods (from the toolkit that was stud-
ied in the literature review) were going to be used, how many customers were going to 
be involved and how they got to be selected. This plan was validated inside the compa-
ny with several people before going to the next phase. 
  
First phase action taking and analysis 
This phase contained creating and publishing a survey for the existing customers. Sur-
vey was divided into three separate web forms based on the customer segmentation and 
the customers answered the survey based on their branch of business. The results of the 
survey were tentatively analysed before finalizing plans for the next phase. Target users 
for the second phase were selected and contacted from among the people who volun-
teered to participate in co-operational actions. All the selected people (seven) agreed to 
participate.  
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Second phase action taking and analysis 
This phase contained the use of several methods in order to get more knowledge about 
the customers, their needs and possible challenges. It contained the use of three methods 
(interviewing, observing and user testing) with the customers in their own work envi-
ronments. Data was analysed after the meetings with the customers. Some of the other 
suggested changes were also implemented one by one during the second phase.  
 
Reflecting learning 
After all the suggested methods were tried out and analysed it was time to look back 
and reflect what was learned. How did the implemented methods work in practice and 
what advantages and disadvantages were found from these practices?  
 

5.3 Data collection and analysis 
 
First phase of the empirical study was to analyse the current state of the organization 
and ways of working. The actual problem to be solved was also defined during this 
phase. The initial state of the development processes, IMS Software and IMS Business 
Solutions Oy was described by using the writer’s prior knowledge about the company. 
The writer of this thesis has been working in the company for seven years, so prior 
knowledge covered most of the activities. She also gathered more information about the 
current processes by observing the current process and ways of working before imple-
menting changes. Also, as changes done during this thesis project were also related to 
the other stakeholders and departments of the company, one part of the current state 
analysis was to discuss with multiple people about current processes and their ideas of 
what should be changed and how.  
 
After initial analysis, the author of this thesis did a project that resulted to a customer 
segmentation for the current state of the product. It was done by combining data about 
all the customers from different sources, such as statistical data from the software in-
stances, customer relationship management software, Asiakastieto.fi services and ac-
counting data of the company. The analysis was done by using statistical methods. The 
used tool was Excel and the results were shared as PowerPoint slides inside the compa-
ny. The results of the analysis were discussed and interpreted in internal meetings with 
the company management. The results of the segmentation were useful also for many 
other departments of the company in addition to the software development.  
 
The empirical study was begun by creating a survey for the customers about their use of 
the IMS Software and its usability. The author of this thesis did and analysed the survey 
by herself. Survey was done by creating the form in the IMS Software’s Reports –
section. It was piloted inside the company with multiple people and then divided into 
three separate forms that were published online. Different forms were targeted to differ-
ent customer segments. The use of multiple forms enabled the possibility to target the 
survey to different customer segments separately. The invitation to fill the survey was 
sent to 1663 people, and all three customer segments had about the same number of 
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recipients (around 500). Total of responses for the survey was 335 and it was quite 
evenly divided between different customer segments.  
 
The quantitative data was analysed partly by using the tools inside IMS Software (quan-
titative data) and partly with Excel (qualitative data). One important result of the survey 
was the most common use cases of the customers. The use case data was initially ana-
lysed in Excel and then visualized by using the company’s other product – ARC Soft-
ware. Other qualitative data was analysed by combining similar answers and counting 
their occurrence and by categorizing them into different types of documents. Quantita-
tive data was analysed by creating indicators inside IMS Software. The analysed quanti-
tative data contained information about the usability of different sections of the soft-
ware, use rate of different sections, statistical data about the respondents and some gen-
eral data about the software.  
 
Interviews were semi-structured and they were recorded by using a mobile phone. It 
was done to total of seven customer organizations in their own premises. This method 
was combined with other methods (observing and user testing). Target persons repre-
sented all the three biggest customer segments. The creator, actor and analyser of the 
interviews was the writer of this thesis. Interviews were analysed and key points were 
written down afterwards by listening the recordings. Then the collected data was ana-
lysed further by dividing it into different categories, such as implementation of the 
software, feature suggestions and usability issues. Interviews also provided valuable 
information about the target customer companies and their business. Hence, part of the 
analysis was to create customer profiles based on these interviews and customer seg-
mentation. 
 
The writer of this thesis planned, did and analysed all the observations. One meeting 
was done together with a software developer, other three were done alone by the author 
of this thesis. Observations were done to four separate customers that represented two 
of the customer segments, ¾ being from the biggest segment and one being from the 
third biggest segment. Observations were filmed by using a video camera. Analysis was 
done by watching the videos and writing down details from the discussion and the ac-
tions of the users. Analysis of the written results of the observation was done in a simi-
lar manner than the interviews.  
 
User testing was planned by the writer of the thesis and she was also the actor in the 
testing sessions. It was piloted inside the company once and then done to three separate 
customers representing two of the biggest customer segments. The facilitator of the user 
testing sessions was the writer of the thesis. In addition, a software developer participat-
ed to the sessions by observing it and handling the recording equipment. Every session 
was accompanied by a different developer, because one of the goals of this empirical 
study was to share information about the customers to the developers. 
 
User testing sessions were recorded by using a screen capture software and a video 
camera. These recording tools were enough to ensure that the actions of the users were 
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noticed. Furthermore, filming the users made it possible to analyse the gestures of the 
test persons while performing their tasks. The collected data from the user testing was 
analysed by watching the recordings multiple times and making notes. Then the results 
were combined and analysed further by producing a report of the usability of the target 
section. The analysis was done by the writer of this thesis.  
 
Other suggested methods were improvements to current processes of the company and 
they were taken into practice simultaneously during the empirical study. The resulting 
data was collected from informal discussions and by asking the opinions of the different 
stakeholders during the process. The writer of this thesis was also a facilitator to the 
implementation of these new practices.  
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6 Suggested process model and good practices 
 
This chapter starts with the current state analysis and customer segmentation. After the 
initial state is analysed, the following chapters combine the good practices found from 
the literature with the company practices. Process models for requirements management 
and usability testing are introduced in this chapter. As involving the customers to the 
development process, this chapter introduces four separate methods for getting more 
direct feedback from the customers. After describing the plan for implementing the cus-
tomer collaboration methods, the next chapter contains other suggestions to the product 
development, such as introducing a product owner to the development process and the 
use of scrum as a development process. The end of this chapter describes how the 
change process is recommended to be done.  

6.1 The initial state of Software Development process 
 
In the beginning of this thesis project the development team for IMS Software consisted 
of six members. One person in the team had been named as a software architect, the 
others were full-stack software developers. Product owner of the IMS Software was the 
sales manager of the company and part of the requirements management and pre-
prioritisation was done by the software development manager. The development process 
was iterative and documentation was minimal. The team, product owner and software 
development manager had one two-hour meeting every second week. Ad hoc questions 
during the development were either postponed to the next meeting or asked from one of 
the three named persons. Most common person for answering the questions of the de-
velopers was the architect. Team members did mostly separate tasks. Long one-man-
projects were common.  
 
Direct collaboration with customers during the development process was minimal. Over 
the years, the company has received lots of feedback, feature suggestions and ideas 
from the customers and other stakeholders. These ideas were one source for the imple-
mented features but they were not prioritized in any visible way. One big issue in man-
aging the requirements was the fact that the software development department of the 
company did not know enough about their customers. Some of the feature suggestions 
are completely contradictory but there were no tools or indicators that could have 
helped to decide how the product should be developed further.  
 
The product owner did final decisions for prioritization but he had several other roles in 
addition to this role. The publishing cycle of the product was 1-2 times per year. Soft-
ware development manager was responsible for updating the roadmap and he selected 
and analysed the features for the next release by picking a set of tasks for the develop-
ment team. Product owner’s role in the requirements management was on higher per-
spective, meaning that he was mostly working as a product owner only those two hours 
every second week from the developer perspective. Often requirements were not de-
fined well enough and that resulted that developers had to start asking for definitions 
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even during the development of the feature. Sometimes the developers had to stop cod-
ing because they didn’t have enough knowledge about the requirement. Also, one prob-
lem was that the product owner and software development manager sometimes had dif-
fering opinions about the features so the response for the developer differed depending 
on who they asked the question from. 
 
The product itself is complex and creating new features to it or modifying existing code 
is time-consuming. There are lots of connections between different sections and features 
of the software. This means that making changes to software might affect many func-
tions of the software at the same time. Testing practices are also time-consuming and 
require manual effort.  
 
During recent years, there has been two projects where the usability of the IMS Soft-
ware has been assessed and evaluated. Both projects were bought from another compa-
ny. First one was mixture of traditional user testing with potential users and heuristic 
analysis and the target section of the software was Processes. Second project was also a 
heuristic analysis and it was targeted to a new toolbar that is included almost every-
where inside the product. In the daily work, all the developers tried to keep in mind the 
usability principles but there were no common practices in use regarding usability.  

 

6.2 Customer segmentation 
 
When analysing the initial state of the IMS Software development cycle, it appeared 
that there was not enough knowledge about the customers. As Sutcliffe (2002) and 
many others point out, one of the most important things in requirements management is 
to understand the needs and business of the end users so it felt necessary to gather the 
already existing information about the current customers to get a basis for usability, 
prioritization, and other requirements engineering activities. The collected information 
will also be very useful when creating personas to help the developers to understand end 
users better. It is good to keep in mind that the goal of this analysis was to create statis-
tics about the big picture, not about individual customer companies. Most of the cus-
tomers of IMS Software are Finnish so this segmentation was done only to Finnish cus-
tomers. 
  
Figure 7 shows how the segmentation was done. Next partition will explain what  
each phase meant in practice.  

 
Figure 7. The process for creating a customer segmentation.  
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Gathering the data about the customers 
Customers were identified by their business ID. First phase was to combine the data 
from customer relationship management software, information offered by Asiakastie-
to.fi, accounting data and some statistical data about the software. 
 
Categorizing customers by their branch of business 
Next phase was to categorize organizations based on their branch of business. The 
branch is announced by customers themselves. Branch of business is divided into 21 
main classes and 100 subclasses (Tilastokeskus, 2008). As the goal was to see the big 
picture, customers were categorized based on the main class of their branch of business.  
Even though this method resulted to clear groups of customers, it is also important to 
understand that organizations working in the same branch of business can still have re-
ally different business models. 
 
Creating the indicators 
As the data was gathered to the same Excel sheet, it was easy to create different graphs 
and viewpoints about the big picture. Indicators answered to the questions such as:  

• What are the biggest areas of business when considering licence revenue? 
• What is the typical size of customer organization?  
• What is the trend when considering new customers during recent years?  

 
 
Interpretation of the indicators 
The statistics from the data showed that the customer base is really versatile but it was 
possible to identify three big branch of businesses that covered almost three quarters of 
all the customers. Also, the indicator about the typical sizes of the customer organiza-
tions gave valuable information about the customer base.  
  
Prioritization 
The results from this segmentation were useful also for many others in the organization 
but the main goal was to find a way to understand more about the complicated customer 
base of IMS Software. The initial goal of this segmentation was to find the characteris-
tics of a typical customer organization. If that was known well enough, it would be pos-
sible to start to use case customers who could collaborate with the software develop-
ment team. But as the customer base is really versatile both in size and branch of busi-
ness, it remains just as a suggestion for the future.  
 
Based on the customer segmentation, it was decided that the scope in this thesis was to 
focus the empirical study on the three biggest customer segments. This customer seg-
mentation and the analysis of the initial state of the software development were the 
problem diagnosis -phase of this insider action research. The results of the segmentation 
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were combined with the marketing research the company had recently done about the 
potential customer personas. The results were presented and discussed thoroughly inside 
the company before creating final plans for the next phase.  
 

6.3 Process model for Requirements Management 
 
To clarify the big picture of the requirements management for IMS Software, a process 
model was drawn about it (figure 8). This figure focuses only on the first half of the 
requirement lifecycle. The second half are the actions that are done during the software 
development. This latter half will be explained later in detail.  
 

 
Figure 8. Suggested process model for requirements collection and prioritization. 
 
Figure 8 shows actions and sources of data that should be considered when gathering 
and prioritizing the requirements. As the company is not big, the product owner (“PO”) 
is responsible for most of these actions. PO has the final word in the prioritization but 
other important stakeholders should be listened and their opinions considered. As the 
customer base of the product is complex, the work of the product owner is to gather 
information about the customers and their needs and negotiate with other stakeholders 
in order to find most important features to be implemented. Part of the PO’s job is also 
to understand the technical limitations of the software.  
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Two different types of sources can be recognized for requirements. The phase “Finding 
out about requirements and needs of the end users” is a new action for the company and 
the empirical study will focus on that part. This phase contains actions where the prod-
uct owner tries to understand the work of the customers in order to find new opportuni-
ties and ways of how to improve the software. The suggested methods that can be used 
to gather requirements are selected based on the literature review and problem diagno-
sis.  
 
This suggested process combines both requirements engineering and usability ap-
proaches. Blue is a colour that indicates that the method is suggested in the literacy of 
usability and green indicates the method is used and suggested in the literacy of re-
quirements engineering. Methods that have both colours are mentioned in both branches 
of science. All these methods are described in the literacy review of this thesis. Some of 
these methods were tried out in practice during this empirical study. They were selected 
based on the current situation and most important needs the company currently has re-
garding the software, its usability and requirements management.  
 
There are many other sources for requirements as well. Standards, already implemented 
features, statistics of the software and competitive tendering create requirements for the 
future development but also limit the possibilities of what is reasonable to implement. 
Also, other stakeholders can have development proposals, often from the actual busi-
ness cases.  
 
Requirements prioritization means the group activity where all the important stakehold-
ers of the company and the product participate. The key idea is that the product owner 
will prepare material for them to comment and prioritize. It will be done every second 
month and the point is to focus on the bigger picture – roadmap and bigger features that 
are planned to be implemented to the software.  As product owner will have a final 
word on prioritization, this meeting is more about negotiating and sharing knowledge 
about customers and their most important needs.   
 

6.4 Process model for Usability Testing 
 
It is recommendable that usability testing is included as a part of the software develop-
ment process as customers care about the usability of the software (Dumas, 1999).  If 
the new features are tested with actual users, then it is more likely to find out possible 
problems in the solution (Bastien, 2000). Figure 9 illustrates the process that is suggest-
ed to be used in the usability testing and for ensuring that development of the product is 
following general usability guidelines. 
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Figure 9. Process model for the usability testing practices.  
 
The development team should have a common understanding of what usability guide-
lines are used in the software development. All the bigger features should be tested 
somehow, preferably with end users. The phase “usability testing with end users” can 
also contain heuristic evaluations and other usability testing practices. The most im-
portant point is to get feedback about the usability of the software and a new feature as 
early as possible in order to change future development based on that. The aim is to 
develop features in a MVP (minimum viable product) manner so feedback is received 
early on. When changes are done early on to the feature, it is cheaper and faster than if 
the fix is done later. 
 

6.5 Techniques for involving the customers 
 
As Fowler & Highsmith (2001) point out in Agile Manifesto, it is recommended to in-
volve the customers to the software development process. It is not that simple and easy 
when the software product has customers from multiple business segments. It is also 
known that different customers use the product for different purposes. It raises a ques-
tion about to whom the product is actually developed for. The customer segmentation 
that was done in the analysis phase gave some insights to this problem but it is still not 
enough for making decisions based on that only those results.  
 
The initial plan was to use prototyping as one of the tools for getting feedback about the 
actual needs from the customers in order to develop new user interface. But during the 
customer segmentation it became apparent that with current knowledge engaging to a 
deeper co-operation with case customers was not realistic. At the initial state the most 
important topic was to get more information about the customers, their differences and 
needs. What are their challenges with the software and what are the most important use 
cases?  
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Survey was selected as the first method because there was a need to get more infor-
mation about usability and requirements from a large group of customers. It was also 
convenient to use the survey for asking volunteers to participate in usability testing, 
observing and interviewing. Those three methods were selected to be tested because 
they are widely used based on the literature (Sutcliffe, 2002; Tomayko & Hassan, 2004; 
Shneiderman, 1998). These methods seemed to fit to this case and company and were 
easy enough to test in practice.  
 
Before contacting the customers, several characteristics were recognized that should be 
considered when selecting the customers. Here they are described in short:  
 
Important characteristics of the client organization 

• Branch of business (or public organization) 
• Size of the organization 
• How long have they been customers?  
• The versatility of the use of IMS Software 
• Interest to co-operate with the product development 
 

Important characteristics of the individual user 
• User role in the IMS Software 
• Role in the organization 
• IT skills 
• Attitude towards the IMS Software 
• The versatility of the use of IMS Software 
• Interest to co-operate with the product development 

 
It is important to understand that individual users of the IMS Software can vary in all of 
those characteristics. It is why all these characteristics were thought through when se-
lecting the target persons to the empirical methods. Of course, it is impossible to inter-
view every possible combination, but it was important to keep them in mind so the fo-
cus would not be on just one type of organizations.  

 

6.5.1 Survey 
 
Survey was selected as the first method for customer collaboration. Sutcliffe (2002) and 
Dumash & Redish (1999) describe survey to be a cheap way to find more about user 
needs and usability issues. It was selected because the company needed more large-
scale information about the customers of IMS Software and about the differences be-
tween different customer segments. Even though the response percentage is usually not 
high with this method, it would still give much information with relatively low costs 
(Sutcliffe, 2002). First goal of the survey was to gather information about how variously 
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customers use IMS Software and for what purposes. Second goal was to find out how 
the customers evaluate the current usability of the software.  
 
In order to gain more knowledge about the different customer segments, the survey will 
be sent separately to the three biggest customer groups (that covers about 3/4 of all cus-
tomers). In order to gain as many responses as possible from many different users, the 
invitation to the survey was sent to the organizations’ contact persons with a request to 
share it inside their organization.  
 
In order to motivate people to answer, there was a prize that was drafted between people 
who have left their contact information to the survey. It was also possible to fill the sur-
vey anonymously so everyone was able to voice out their feedback without being rec-
ognized.  
 
As it also important to use the company’s own products, the survey was done by using 
IMS Software. Technically three separate but identical survey forms (report templates in 
IMS Software) were created and then published as an online form. Each form was tar-
geted to separate customer groups. When someone filled out and saved the form, it was 
sent back to IMS Software instance, where it was possible to analyse it further or take 
out to Excel. The survey was done both in English and Finnish and was be piloted with 
multiple people inside the company to ensure everything worked as expected and ques-
tions were understandable.  
 
The survey contained questions about the usability of different sections of IMS Soft-
ware and the software in general. Some of the questions were modified from SUS ques-
tionneer and the definition for usability is taken from ISO 9241.11 standard (ISO, 1998; 
Bangor et al. 2009).  The product owner would also be interested in gaining more in-
formation about the most important use cases as it is really important to find the key 
features of the software in order to be able to plan them to be as easily accessible as 
possible in the new user interface in the future. In the end of the survey there was a 
question whether the responder is interested in helping to develop IMS Software to be 
more usable and customer centric.  
 

6.5.2 Interviewing 
 
Interviewing was selected as one of the implemented methods because it can give lots of 
qualitative data about the customer’s needs and the features of the organization 
(Tomayko & Hassan, 2004; Bastien, 2010). It also allows customers to give direct feed-
back about the usability and their possible challenges with the software. Interviews also 
give additional information about the typical customer organizations and some of their 
characteristics could be used in the persona creation in the future.  
 
The research goal for this method was to get to know the key processes of the organiza-
tion and to what purposes they use (and don’t use) IMS Software for. What features 
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they like to use and what possible challenges they have with the software? As the prod-
uct owner is interested in getting the knowledge both about their organization and their 
own tasks, the target persons were selected to be administrative users of their organiza-
tion’s IMS Software.  
 
Interviews were semi-structured as organizations were considered to be different and it 
allowed to get as much information as possible about their key functions. Interviewing 
is easy to combine with other methods, so interview was done for all the customers who 
participated in the observation or user testing. The amount of the interviews was seven. 
All the interview targets were volunteers from the survey results. They were selected in 
a way that they would represent as wide variety of the customer companies as possible. 
It was also more informative to select companies who use multiple sections of IMS 
Software as it is designed to be a complete management system, not just tool for creat-
ing process or saving documents.   

 
All the interviews were recorded with a mobile phone and analysed afterwards. 

6.5.3 Observing 
 
Observing the users while they are using the actual software seemed like a good method 
as IMS Software is an existing product. The method is recommended and used in both 
requirements engineering and usability testing areas (Tomayko & Hassan, 2004; Sut-
cliffe, 2002; Shneiderman, 1998). Hence, it was worth a try. The aim was to get more 
information about the most common use cases and possible usability issues. Also, the 
inter-organizational differences might have manifested themselves.  
 
The goal in using this method was to find out does the different organizations have dif-
ferent needs when regarding a quality management system? There are several standards 
defining certain requirements for example the organization’s documentation level, but 
does that lead to similar needs or not? And if the different organizations differ much in 
their needs, it is important to find out typical characteristics and reasons behind the dif-
ferent use cases for future development.  
 
This method was used in four separate organizations. As it was impossible to cover all 
characteristics of all the three main customer segments, the target organizations were 
selected in a way that offered a good overall picture about the differences inside the 
biggest customer segment.  
 
Observing took place in the customer’s own premises. Target persons used their own 
equipment and own instances of IMS Software. The meeting was recorded by using a 
video camera and analysed afterwards by writing down the use cases and making notes 
about what were the most important activities the users did in the software and how they 
performed their tasks. Target customers were contacted via email and asked would they 
be interested in participating to this study. After agreeing to participate they were asked 
to decide three most common tasks that they do with IMS Software before the meeting. 
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Observing situation was done by customer being the actor and using the software to do 
their usual tasks with it. When necessary, the observer asked questions from the target 
person during the use. The session was filmed by using a video camera that recorded a 
screen of the customer’s computer.  
 

6.5.4 User testing 
 
User testing was selected as one of the tested methods as it gives valuable information 
about the usability of the product. As IMS Software is not the type of a software that is 
often used without any training, it was decided that target persons should be existing 
customers. The use of this method gave also a great opportunity to get to know more 
about their organization and about how they use the software.  
 
During this project, it has become apparent that the company needed more information 
before starting to make a new user interface. Therefore, it was decided that it would be 
most beneficial to select area of this user testing in a way that the acquired feedback 
would be something current and relevant. That way it is possible to also respond to pos-
sibly found issues in the near future. As ISO 9001 standard has been updated on 2015 to 
emphasize risk management, it seemed like a natural topic for the user testing. To an-
swer these new need of the quality standard, the Risks section in IMS Software was 
published on November 2016. 
 
Usually user testing is advised to be done with many target persons. Virzi (1992) 
claimed that 5-8 test users found 80% of the critical faults. But as this empirical study 
was about trying out multiple new methods, it was decided that user testing was done to 
only three target users. Target persons were selected in a way that they all knew the 
basics about risk management as it is not likely that anyone without any prior 
knowledge would use that section of the software. It was also advisable that target per-
sons had not used the Risks section in IMS Software before, but as the testing sessions 
were soon after the release it was not a problem. The target persons were selected from 
the list of the volunteers. They were also asked whether they have prior knowledge 
about risk management in general. 
 
The more precise method that was used is a scenario based user testing. It was done 
with 30-minute time limit. Test person received written tasks one by one and there were 
enough tasks for them to spend those 30 minutes in doing them. Target persons got no 
advices during their testing session, unless they ended up totally deadlocked. They were 
asked to use ‘think aloud’ –method. It means that they should voice out what they are 
thinking and reason their choices aloud. It was emphasized to them that the user testing 
is not assessing them but the system instead. 
 
Often user testing is done in laboratories but there were no such facilities. That is why it 
was done in the customer’s premises with a computer that had screen capture -software. 
Also, a video camera was used to record the gestures of the test person from the side. 
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And as this testing required using multiple equipment and instructing the target person, 
it was done with two persons managing the testing session. It also offered a great oppor-
tunity to bring developers to see actual users using the system and getting direct feed-
back about the end result of their work. 
 
After the testing session was done, there was a short semi-structured interview during 
which the target persons were asked to give comments about how did they feel about 
the testing and was there something noteworthy they noticed during the testing that 
should be defined more precisely. And if they had some issues during the testing ses-
sion, it was important to clarify these instantly after the testing session.  
 

6.6 Getting feedback from other stakeholders 
 
The goal should be to involve all the necessary stakeholders into the development pro-
cess (Sommerville &Sawyer, 2000). In order to achieve that, the product owner should 
get direct feedback about the issues of the product, development proposals and other 
ideas from the other stakeholders. One big challenge in involving other stakeholders is 
that most of them are working in the field - training the customer organizations to use 
the software. And as the organizations are located throughout Finland, some of the 
stakeholders almost never physically visit the office. Their schedules are fully booked 
with customer meetings and other similar events.  
 
In the initial state of the development process all the development proposals were di-
rected to the technical support personnel. They wrote those down into Youtrack. It is a 
task management service for software development. Suggestions were marked as a fea-
ture suggestion and were checked through occasionally by the software development 
manager. Bug management was also done similar way. Helpdesk or someone in the 
software development team reported bugs into Youtrack. Developers fixed bugs amidst 
their other work tasks.  
 
Based on the Lean thinking and prior knowledge, the suggestion for managing devel-
opment proposals in the future was to create a form in the similar way as the survey was 
done. It is a simple form asking the details of the suggestion and contact details if the 
person wants to discuss their suggestion in more detail. As technical support does not 
analyse or prioritise suggestions, this new form would streamline the process and re-
move an excess step. It is also important that the information about the origin of the 
suggestion is saved during the lifecycle of the requirement. Product owner is the re-
sponsible person for handling the suggestion and communicating with people suggest-
ing that and adding it to the product backlog if the idea is good enough.  
 
The form can be filled by anyone – people inside the company or customers. The link to 
it should be shared in the signature of technical support messages, inside the IMS Soft-
ware and in the training sessions with customers. It is also important that the people 
suggesting the feature gets information if it is taken into development. Dialog between 
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the people suggesting features and product owner is important, especially during the 
development phase in order to ensure that the feature will serve customers as well as 
possible.  
 

6.7 From Product Backlog item to a feature 
 
The previous chapters have covered the business part of the requirement management 
and usability. Understanding the importance of the latter half of the lifecycle of the re-
quirement is quite crucial. Hence, this chapter will cover suggestions for improving the 
current processes of the development cycle.  
  
In order to get all these previously suggested actions to work in practice, the product 
owner should not have many other duties in addition to their important role in software 
development process. After this part of the product development has enough resources, 
that should help the development team and gives an opportunity to clarify roles inside 
the company. The product owner should be available for the developers to optimize 
their work by bringing up the business perspective and explain the requirements to the 
team. And as the role of the product owner is already defined the same way as in scrum, 
then also scrum practices could be implemented into use.  
 
The key point for successful processes is to include the team into the discussion of the 
best working methods (Kauppinen et al. 2004). Based on the literature review and initial 
state analysis in the beginning, scrum should be taken into use more or less by the book. 
After the team has gotten used to using it and found out problems, then the next phase 
could be customizing more the current practices. Use of scrum would require that the 
team defines a definition of done together, agrees together on coding and testing prac-
tices and in general does tasks more together, not separately. Scrum meetings are a good 
tool for ensuring that everyone is on the right track and that the tasks are well enough 
defined before implementing them. Doing together helps team members to share their 
skills and knowledge and it also motivates developers to learn new skills.  
 
Understanding the customers as a developer is a must while coding new features 
(Kauppinen et al. 2004). One way to keep the customer perspective close by is to ensure 
that the product owner is available for the developers in a reasonable time frame 
(Schwaber & Sutherland, 2013). One other method for helping developers to relate to 
the end users is to provide them personas who represent typical customers but are imag-
inary (Schneidewind et al. 2012). The material collected from customer collaboration 
action should also be shared to the developers. It is also really beneficial if the develop-
ers get a chance to participate in the user testing sessions and get feedback from the cus-
tomers as directly as possible (Kauppinen et al. 2004). 
 
As there are three separate software development teams in the company, it would also 
be good to discuss together between the teams and try to find common ways to work in 
order to ease the integration projects between the products and similar other tasks.  
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Technical support (Helpdesk) is also an important part of the product development and 
management, so it is also important to establish good and clear ways of working be-
tween the development team and the support team.   
 

6.8 Implementing changes to current processes 
 
As change requires time, changing current work practices should be done step by step. 
The goal is to establish agile workflow for the product management and involve cus-
tomers more to the processes in order to get the feedback about features and usability as 
early as possible.  
 
Requirements management should be done in a way that current feature suggestions are 
processed through and gathered into the form of product backlog. A good practice is to 
write requirements in the form of user stories. In the initial state, they were free-form, so 
modifying them requires time. It is best to start from the most important tasks and dive 
deeper into the backlog over time. Good method for handling a big amount of feature 
suggestions to product backlog would be to use priority groups combined with other 
practices described in the literature review.  
 
First phase of the change should be to name a dedicated product owner for the product. 
PO should have enough knowledge about the product and the business it is related to as 
well as the development process. Being a product owner is a full-time job when devel-
oping this kind of product with multiple customer. Managing usability testing seems 
also like an appropriate task for the product owner. Also, one of their most important 
tasks is to be a link between business and software development.  
 
The next step would be to start using scrum as a development process. Making change 
to the existing process requires time as continuous development cannot be changed in a 
day. Tasks that are in progress should be first finished before new product backlog and 
other suggested methods can be fully taken into use. The goal for the prioritization is to 
focus on the customer perspective and user experience. The software already has many 
existing features, so in order to raise current user satisfaction the development team 
needs to focus more to the usability and ease-of-use in the development of the software. 
Of course, while keeping in mind the customer segmentation and focusing on main cus-
tomer groups should help when prioritizing tasks. 
 
Usability should be considered and evaluated in all phases of the development process. 
Using user testing more often when developing bigger features would help in develop-
ing good user interfaces (Akilli, 2005). If the company does not have resources for usa-
bility testing, one considerable option is to buy services from other companies.  
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7 Lessons learned 
 
This chapter describes how the suggested methods were tested in practice and what kind 
of results they offered for the target company. In addition to the implemented methods, 
some of the suggested work practices were implemented into use. This chapter will also 
cover how the initial processes of the company developed after implementing the role of 
a product owner, scrum and some other work practices.  

7.1 Survey 
 
Survey was done with IMS Software as planned. The questionnaire was tested and dis-
cussed together with several different departments in the company and before sending it 
to the customers, it was pilot tested with company personnel. There were three different 
instances of the web form and they were sent to all the contact people in the customer 
organizations. Total number of recipients was 1663. Responding time before drafting 
the price was two weeks. Reminder message was sent ten days after the first message. 
The survey was filled total of 335 times and respondents were divided quite equally 
between different customer segments. It is practically impossible to calculate response 
rate as contact persons were asked to share the survey inside their company. Anyhow, it 
is certain that a lot of data was gained for further analysis.  
 
It is possible to analyse report data in IMS Software by using report queries and to cre-
ate indicators based on that data. As using the software definitely brings more under-
standing about the requirements and end users, report queries and indicators were done 
in the company’s own IMS Software. The indicators covered all the quantitative data 
that might interest bigger audience (other departments in addition to software develop-
ment) in the company. All the data was also exported to Excel, where it was analysed 
further and some extra graphs were done. All the statistical data was gathered into a 
PowerPoint slideshow that could be shared inside the company. As the company per-
sonnel and most of the collected data was in Finnish, all the resulting material was done 
in Finnish too. Figure 10 shows an example slide from the slideshow. It shows a com-
parison between two of the biggest customer segments about their utilization rates of 
different sections in IMS Software.  
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Figure 10. Example of the quantitative data collected from the survey. Comparing utili-
zation rates of different sections in IMS Software between two of the biggest three cus-
tomer segments.  
 
The data contained also a lot of qualitative data. It was analysed accordingly by putting 
all the development proposals in the product backlog –management file. All the usabil-
ity comments were analysed and categorized and feedback was collected and forwarded 
to people who were responsible for that area of business inside the company.  
 
As the initial goal of this thesis was to start the project towards creating a new user in-
terface to IMS Software, one of the most important and valuable result of this survey 
was a list of most common use cases. That data will help the company in the future 
when the re-design of the user interface will take place as in a good user interface the 
most common and important use cases should be easy to do. The use case data was ana-
lysed and categorized in Excel. More details were also added to the use cases based on 
prior knowledge about the quality management and the software. Added data types were 
the role of the actor (administrator, viewer, quality manager et cetera), sections in IMS 
that it uses and more abstract categorization to what it is related to (quality manage-
ment, content creation, leadership and other similar categories).  
 
Next phase of the analysis was to model the collected data into the other product of the 
company – ARC Software. The end result was an interactive data storage that can be 
used when developers, service designers or the product owner needs more information 
about the customers and their workflows. The longer perspective goal is to gather all the 
relevant data to that ARC software instance. ARC Software offers interesting tools for 
viewing and analysing big data masses and observing the big picture. As the data was 
categorized based on the customer segments, it enables the possibility to search and 
visualize the data from a perspective of a single customer segment, all of them or a 
combination of several. 
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Figure 11.  An example of how ARC Software visualizes the data connections on the 
model (the type or categorization of the data) level.  
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Figure 12. Connections between the gathered data in visualized form. 
  
Figure 11 shows how ARC Software visualizes the connections between different data 
types. This makes it possible to analyse and view the data from different perspectives. 
Figure 12 shows how the software visualizes the connections related to a single entity 
(Customer collaboration). It is possible to open this view further and see how different 
use cases are related to each other. This particular visualization shows all the use cases 
that are related to customer collaboration. The connections of a use case “I’m printing 
documents” is also opened in this view. The image shows that “I’m printing docu-
ments” is related to IMS section Documents, to company’s internal use and has two sub 
use cases. This kind of view is very crowded if there are many connections, but fortu-
nately this data can also be viewed in the table view.  
 
As these use cases are now implemented into ARC Software, this enables interesting 
options to continue planning the new user interface based on this data. It is possible to 
create mock-ups to the same software, so one choice could be to use it also as a proto-
typing tool when designing a new user interface to IMS Software. 
 
Overall this survey turned out to be extremely efficient way to gather a large amount of 
information about the users of the product, their wishes and their work processes. The 
goal was to create a short survey in order to get as many responses as possible as for 
example Sutcliffe (2002) pointed out that it is hard to get high enough response rate 
with quality responses. Most of the responses contained also free-form feedback. Hence, 
using this method provided versatile feedback and feature suggestions from all the tar-
get customer segments. Piloting the survey beforehand was a good practice as that en-
sured the questions were understandable and there were fever misunderstandings in the 
responses. The survey was also a great tool in finding volunteers to participate in the 
customer collaboration. Over 40 people volunteered to participate to customer collabo-
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ration. Many of the responses were anonymous. This method was also a good way to 
show the customers that the company is interested in the user experience and wants to 
get customer feedback in order to improve their processes and software based on the 
customer feedback. The survey is attached to the end of this thesis (both in Finnish and 
English). 
 
Downside in using this method was that if the anonymous negative feedback is re-
ceived, making any direct actions to fix the exact problem is not possible. And of 
course, it is good to keep in mind that people who answer to the survey might not repre-
sent the whole customer group. Also, analysing this amount of data was quite time-
consuming.  
 
This method is definitely good to remember in the future as well, as so much valuable 
information was gained that it would be beneficial to do similar surveys also in the fu-
ture. There is now a list of volunteered customers for future collaboration. It means that 
in the future the company is able to contact them in order to get feedback for new fea-
tures, do more usability testing or use some other practices with them. 
 

7.2 Selecting participants for the customer collaboration 
 
Three selected methods were interviewing, observing and user testing. Total number of 
participants was seven. Interviewing was done first to all participants and then custom-
ers were either observed to use the software or to do a user testing session. After the 
survey was done and partly analysed, target customers were selected from the list of 
volunteers. All methods were tried out with existing customers. The customers were 
visited in their own work environment, so location was one aspect that limited the 
choices. Selection of the customers was done together with various colleagues by using 
different viewpoints. The most important points under consideration were the versatility 
of the organization’s use of the software, the size of the organization, location (no fur-
ther than 250km from Helsinki) and the business branch of the company.  
 
Observing was done to four separate customers. They covered three different types of 
organizations in the biggest customer segment and one target person was from the third 
biggest segment. Three organizations being from the same segment were selected be-
cause the research goal for using this method was to find out whether different custom-
ers have different needs or not. It was also interesting to see the differences between 
organizations of how they used the product.  
 
The criteria for selecting the target persons to user testing were that they should be fa-
miliar with IMS Software and they should have some basic knowledge about risk man-
agement in general beforehand. Target persons were selected from two of the biggest 
customer segments – one being from the biggest customer segment and two being from 
the second biggest segment.  
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7.3 Interviewing 
 
Interviewing was done in the second phase of the action taking. All the selected partici-
pants were administrative users of IMS Software and most of them were working as a 
quality manager in their own organization. Some of the target organizations brought two 
people to the interview for ensuring that they would offer all the relevant knowledge 
regarding their use of IMS Software.  This shows how engaged they were to help and 
share knowledge with the product owner of the software. 
 
Interviews were semi-structured and the questions were created after the survey had 
been initially analysed. The survey results emphasized that commissioning of the soft-
ware is vital phase in order to get the customers take full advantage of the software. 
There was also some indication that limited use of the software was bound to inefficient 
training for the software. Hence, one of the biggest goals of the interviews was to find 
out more about how the beginning of the use of the IMS Software was done. Were there 
any specific pitfalls and how the organizations had managed to proceed from those?  
 
Interviews were recorded and analysed afterwards. They were not transcribed as it 
would not have contributed much and the goal of using these methods was also to find 
easy-to-implement methods that would bring value to the company without being too 
costly effort.  
 
The end result of the interviews was descriptions of the organizations’ key activities, 
how and to what purposes organizations use IMS Software for. Interviews gave also 
information about where and why target customers do not use IMS Software to specific 
purposes although it would be beneficial to use it to these actions. Interviews also pro-
vided valuable feedback and development proposals, pointed out usability issues and 
new ideas of how the company could improve processes to serve customers even better 
than right now.   
 
In the future, this collected data could be used as a background information when creat-
ing personas to help the software developers to develop the product towards more cus-
tomer-friendly user interface. Also, other departments of the company are probably in-
terested in getting more information about the customers. 
 
Interviews were a good way to gather information and to gain more knowledge about 
the customer organizations’ key activities. It raised new ideas and thoughts about how 
usability could be improved and how the training and the software could be developed 
further to bring more value to customers. This kind of data is valuable for the product 
owner and the development team, but also for the customer interface of the company. 
All the customers that were asked to participate did so gladly and in a constructive 
manner. Positive effect on the use of this method can be also seen as a good customer 
service. Interview questions (in Finnish) are attached to the end of this thesis.  
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Downside for using this method was that it was time-consuming to travel to meet the 
customers in their own premises. In Finland distances can be long and travelling time-
consuming so it would be recommendable to combine this method to other interactions 
the company does with the customers or use Skype or some other online tools for inter-
viewing.  
 

7.4 Observing 
 
Observing was done to four separate customers. Selected target persons were contacted 
beforehand via email. They were asked to decide three separate work tasks that they 
regularly do with the software. The researcher went to do the observation in the custom-
er’s own work premises. Target persons used their own equipment and their own instal-
lations of IMS Software. Time spent to this observation varied between the target per-
sons. Spent time was between 20 and 60 minutes. Observation was documented by us-
ing a video camera that filmed the person’s computer screen.  
 
The data was analysed afterwards by watching the video several times while taking 
notes. The gathered data contained information about of how the customer organization 
had built their quality management system on top of IMS Software platform. Use of this 
method brought up some new ideas how the product could be developed to ease cus-
tomers’ work tasks. It also emphasized the usefulness of some specific features of the 
software. That is good to keep in mind when developing the software further.   
 
This method was good for obtaining the knowledge of how the different customer or-
ganizations use IMS Software and how they have organized their contents inside the 
software. It was also very informative to see and hear the reasoning to the choices and 
workflows the users did in the software.  
 
Even though using this method brought interesting insights about customers’ work-
flows, the use of this method was not as straightforward as other methods. All of the 
four sessions were completely different, one target person was introducing their system, 
another one was pointing out their issues, third one needed guidance for showing their 
typical work tasks and fourth was actually showing what they do with the software on a 
daily basis. Use of this method was very well fitted with the interview. It seemed that in 
this case the observation was more like an interview with customers showing work arte-
facts for emphasizing their opinions and showing their typical workflows in the soft-
ware.  
 
Based on this experience, using this method does not seem like an efficient to use as 
only method. But if this method is modified to be a part of the interview, then this 
would bring more insights from the customer’s workflows.  
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7.5 User testing 
 
As planned before, user testing was done for testing the newest section of IMS Software 
– Risks. It is designed for being a tool for documenting and analysing risks in the organ-
izations. The Risks-section will be developed further into being more versatile in the 
near future, so getting direct customer feedback soon after publishing the first version 
was extremely useful.  
 
User testing was done to one pilot person inside the company and three customers.  As 
the plan was to go to meet the customers in their own premises, the user testing was 
done there too. Target person used a laptop provided by the tester. Testing session was 
recorded with screen capture software and video camera that filmed the gestures, face 
and the hands of the target person. Testing session lasted maximum of 30 minutes. Test 
person was given a scenario and link to IMS Software installation, which was created 
from the demo instance of IMS Software that is created for industrial organizations. 
Test persons were given tasks one at a time. Testing scenario and the tasks were careful-
ly planned and discussed with multiple different stakeholders beforehand in order to 
ensure that they were realistic enough for getting the users to focus on the key activities 
of risk management and to bind it together with the rest of the features of the IMS Soft-
ware. Scenario and the tasks can be found from the attachments of this thesis (in Finn-
ish). Test persons were asked use “think aloud” –method and to voice out all their 
thoughts and actions during the testing session. After the testing was done, there was 
also a short interview about the scenarios, risk management and their thoughts in gen-
eral.  
 
All the testing sessions went well and without technical or any other problems, even 
though they were done in the customer premises. Piloting the user testing was also a 
good practice as it turned out that some of the scenario tasks were not clear enough. 
Piloting also enabled estimating of how long it might take to finish the tasks. Tasks 
were modified and couple of extra tasks added based on the pilot testing. User testing 
was done similar way to all three target persons.  
 
Results of the user testing were analysed by watching the screen captures and the videos 
several times while taking notes. By using this method, it was possible to find some 
important usability issues. For example, one view contained information that was color-
coded by using red and green colours, but it turned out that one of the test persons hap-
pened to be deuteranopic and did not see the difference between the colours at all. –Use 
of this method also revealed several smaller usability issues that should be taken into 
consideration in the future.  
 
Even though there were only three test subjects, the user testing sessions provided valu-
able information. Based on this experiment it would be worth the effort to continue do-
ing this kind of user testing in the future as well. User testing was done in rather inex-
pensive way as the equipment were brought to the customer premises and it did not re-
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quire laboratory environment. Of course, testing laboratory could have brought some 
other benefits to user testing, but this practice seemed efficient enough as well. This 
method also showed how the users use the software and how they expect it to work.  
 
One downside for using this method was that it is rather expensive and time consuming 
if it is done for many customers. Driving to customer premises, preparing equipment 
and material, planning, analysing and many other smaller tasks require time. It also re-
quires having at least two people to participate in organizing the testing session.  
 
The results from the use of this method seem promising and it would be worth of a try 
to use this also in the future. If resources are tight, then this kind of work could be 
bought from some external company. 
 

7.6 Analysing all the collected data as a whole 
 
All the used customer collaboration methods gave more information to the company. 
While analysing the data further, it turned out that use of different methods gave similar 
types of information. Because of that it was necessary to look all the collected data from 
bigger perspective and to categorize the data to befitting entities. Figure 13 shows how 
the collected data was analysed further. During the analysis phase, it became apparent 
that the use of these methods gave also useful information for the other departments at 
the target company than just software development. Hence, it was important to stop and 
think who could benefit from what information and to plan the sharing methods inside 
the company in a way that other important actors inside the company would easily get 
the information that is useful for them.  
 

 
Figure 13. Categorization of the gathered data based on the type of the data.  
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Use of the methods created six types of documentation for the company. Figure 13 
shows the relationships between the used methods and the end results. All the results 
bring valuable information to the company and that data is considered when planning 
actions and changes to current processes in the future.  
 
Here is a description of the different result types and how they can be used in the future:  
 
The most common use cases are documented into ARC Software and can be used as a 
basis for a new interface or as a data storage when prioritizing product backlog items. 
They also contain valuable information for the service designer and software developers 
of the company.  
 
Development proposals will be analysed and some of them are going to end up to the 
product backlog.  
 
General information about the usability and services is shared in the company’s own 
IMS Software installation and is available to all employees who are interested.  
 
Video material will also be shared inside the company. It will be especially informative 
for the software developers as it brings end users closer to their daily work.  
 
Feedback about the services was directly shared to the department and individuals that 
it considered.  
 
Customer profiles are useful background information when creating personas and they 
can also bring important insights for the customer interface and marketing department.  
 

7.7 Other implemented practices 
 
The key element for really implementing these new methods as common practices was 
to change the old ways of how the requirements were handled and gathered. The biggest 
issue was that the tasks regarding these activities were shared among multiple people 
and they had also several other tasks in addition to these. Hence, the most crucial suc-
cess factor was to establish a position for a product owner who has enough knowledge 
about the product, agile methods, usability and the requirements management. For ex-
ample, Sawyer et al. (1999) point out that it is important to find a dedicated person who 
manages the requirements. Implementing a new position required changes to the old 
organizational structure. That position was established and given to the writer of this 
thesis in the middle of empirical phase (after the survey was done and initially ana-
lysed). Due to organizational changes, the other product’s (ARC) development team in 
the company got their own product owner at the same time. The suggested requirements 
engineering process model was taken into action after implementing this product owner 
role. 
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When the product owner role was fully taken into use the contents to the next big re-
lease was already decided and development of those features in progress. That meant 
that in the beginning there was no need for the prioritization forum with other stake-
holders. The plan was to start it after the big release by discussing and agreeing ways of 
communication and common practices between all the stakeholders. Implementing re-
quirements management practices is a continuous process and as the upcoming release 
is the first priority, filling the product backlog will take time.  
 
After the product owner role was implemented in the company, it was possible to con-
tinue changing the workflows into more agile and Lean direction. As all the members of 
IMS Software development team were already familiar with scrum and as the product 
owner role was in use, it was finally possible to start using scrum as a development pro-
cess. All the details and working methods were discussed with the whole team and the 
end result was that the team started doing 2-week sprints and other scrum rituals, such 
as daily scrum, sprint planning, retrospective and sprint reviews. Scrum master was 
chosen by the team and is both coding and doing scrum practices in the team. There is 
still work to do in defining common practices and usability guidelines and definition of 
done, but they are in progress. Sprint planning and estimating the tasks were also new 
practices for the team and they were taken into use in the beginning of implementing 
scrum practices.  
 
As scrum is not an answer to everything, the first issue the team had to fix together was 
the process of how and when the found bugs were fixed. The solution was that there is a 
responsible person for communicating with technical support and fixing bugs. Respon-
sible person, “Bugmaster” changes in every sprint and the tasks are managed with a 
kanban board. Product owner participates in prioritizing bugs as some of them can also 
be seen as requirements. That practice seems to be working really well.  
 
Customer perspective was brought closer to the team by sharing them the use of the 
methods and results. Several team members participated to observation and user testing 
sessions with customers. Introducing personas to them will happen in the near future, 
but it is still in progress as preparing the upcoming release is the most important topic 
for all the team members and the product owner.  
 
In order to get everyone to the same page in using scrum, there was a training day for 
scrum and workshops were held for creating common work practices. All the develop-
ers and product owners participated and that created a great media for re-defining the 
whole workflow of the software development together. The end result was that all the 
teams are doing two-week sprints in the same cycle. The small Blueprint process editor 
team is using kanban for documenting their tasks and other two teams use scrum with 
all related rituals. Product owners manage the backlogs of their own products and the 
Blueprint product backlog is managed together as the editor is part of both of the prod-
ucts. Initial prioritization of the Blueprint editor product backlog was done by using 
priority groups introduced by Berander (2007) and discussed between both product 
owners.  
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Overall, re-defining the requirements managements and creating a product owner role to 
the company has opened many doors for developing other work practices as well. Many 
changes have already been done but the change process is still in progress and all the 
implemented methods and processes are constantly evaluated and improved in a manner 
of continual improvement.   
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8 Discussion 

8.1 RQ1: Applying RE practices to a SaaS development 
 
The challenge for applying requirements engineering practices to a SaaS development 
with multiple customer segments was started by analysing the current state of the pro-
cess and development practices. Key element for understanding the whole SaaS cus-
tomer base was to create a customer segmentation. This was a basis for all the imple-
mented practices. The literature review gave similar results. Berander (2007) points out 
that if the target is a mass-market, all the available information should be used for prior-
itisation. This ensures that the development focus is on the right requirements and time 
for RE practices is done efficiently and with right kind of customers when considering 
the customer base as a whole.  
 
The current state analysis resulted also that there should be a named person inside the 
company who is responsible for the RE activities. When the agile methodology was 
combined with this thought, the action was to take the full-time product owner position 
into practice inside the case company. Also, Kauppinen et al. (2004) and Sawyer et al. 
(1999) point out that one key to a successful RE process is to have a responsible person 
for RE activities inside the company. Taking the product owner role into practice of-
fered also other options for the company to improve work practices. The team was able 
to start using scrum as a development process and having the product owner created a 
clear channel for the business departments to communicate their needs with product 
development. Furthermore, the suggested RE process was taken into practice, though 
the priority forum was postponed into the future because of the upcoming new release 
of the software. 
 
One of the product owner’s key activities is to raise awareness of the end user needs and 
business inside the company. The literature review introduced several activities that 
could be used for these purposes. Some of those suggested methods were tested in prac-
tice. One implemented activity was to use company’s own products in all the activities 
where it is convenient. This brings the company personnel much closer to the end-users 
and their possible issues and has resulted to feedback and new requirements inside the 
company as well. For example, all the process images shown in this thesis are done by 
using the company’s own Blueprint process editor. Also, Kauppinen et al. (2002) em-
phasize that the company personnel should understand that the more deeply user needs 
are understood, the more useful and usable the system can be. 
 
Sommerville and Sawyer (1999) divide the requirements engineering practices into four 
different activities: elicitation, analysis, validation and management. Even though the 
target company’s requirements engineering practices are agile, these four practices are 
still used during the development. Elicitation was the main focus of this thesis and some 
of the suggested practices were tested out during the empirical study of this thesis.  
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Analysis was tested out by prioritizing some requirements with priority group method 
introduced by Berander (2007). This seemed like an efficient way to get to a managea-
ble amount of most important requirements. But as Karlsson et al. (1998) claim, it can-
not be used as a single method – it needs to be combined with some other methods in 
order to get a fully prioritized product backlog.  
 
Requirements validation and management were not tried out during this project but 
good practices for these were suggested during the empirical study. Empirical study 
focused mainly on testing some elicitation practices: survey, interviewing and observa-
tion. Survey gave valuable information from a large group of people with quite small 
effort. Key results were the most important use cases of the customers, missing features 
and statistical data. It also provided a great media for establishing customer collabora-
tion by asking for volunteers. Use of this method provided large-scale information that 
could be used when designing new user interfaces, but it needs additional face-to-face 
methods in order to dive deeper to the customer needs. Sutcliffe (2002) pointed out that 
it might be challenging to get a high-enough response rate and the results might be bi-
ased. In this study, the response rate was quite good, maybe because of the fact that the 
customers need to use IMS Software in their daily work. And as the results might be 
biased, it is important to use also other elicitation practices in addition to surveys.  
 
Observation and interviewing was done to some volunteered individuals. Use of these 
methods gave insights about the business models of the customers, most important use 
cases and customer needs. In literature review Sutcliffe (2002) suggests that observing 
can reveal “hidden needs” of the end-users, but in the empirical part observing seemed 
more like a interviewing while customers were introducing their system. Tomayko & 
Hassan (2004) mention that interviewing can present relevant information about cus-
tomers’ work. That was also true in this empirical study. Overall, all the results of the 
elicitation methods were valuable for the company and will be used in the further devel-
opment of the product and company services.  
 

8.2 RQ2: Usability Testing practices during development 
 
Literature review showed that usability has several definitions and it is really hard to 
measure. Hence, the first decision made in the target company was that there will not be 
any specific indicator for measuring usability. Understanding the end-users is crucial 
when considering usability, as different type of users can have very contradictory opin-
ions and preferences about usability. The empirical study tried to solve this issue by 
creating the customer segmentation and use that data for getting a better picture about 
the target end-users, their branch of business and needs.  
 
End-user satisfaction was measured by creating a survey that contained questions relat-
ed to usability. Survey contained questions where end users were asked to rate different 
sections of the software. There also was couple of more general usability questions that 
were taken from SUS questionnaire that was introduced by Brooke (1996). The use of 
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this method provided valuable data about the usability and general satisfaction of the 
customers. Unfortunately, it did not provide further solutions for making more usable 
software. Hence, the use of other methods is necessary as well. The literature review 
seems to agree with these results. Dumas & Redish (1999) mention that surveys are a 
good channel for collecting information about users’ opinions, attitudes, preferences 
and their self-report of behaviour, but it is different data than what is collected by re-
cording or observing the end-users.  
 
Customer collaboration was done by using interviews (7 customers), observation (4 
customers) and user testing (3 customers). Interviewing and observation brought most 
important usability issues of target users into light. User testing was a successful meth-
od for getting feedback and finding out usability issues about the software. Even though 
three test participants were a small sample, it still gave valuable knowledge that will 
affect the future development. Dumas & Redish (1999) point out that the customers care 
about usability and all the tried-out activities indicated the same.  
 
The suggested usability testing process model was not yet taken into daily development 
practices during this thesis project, but it is a good tool to use in the future. Shneider-
man (1998) emphasize the significance of user involvement during the development in 
order to ensure good usability. The methods tried out during this thesis project seem to 
agree on this.  
 
The results of this study indicate that it is a good practice to use usability testing during 
the development of new features. For gathering more knowledge about the customer 
satisfaction in larger scale, executing occasional surveys is advisable. In agile software 
development, the responsible person for facilitating activities relate to usability can be 
the product owner as they are already responsible for managing the requirements.  
 

8.3 Limitations of the study 
 
The initial goal of this study was to start the project for creating a new user interface to 
IMS Software. While analysing this further, it became apparent that before being able to 
do better user interface, the company should have more knowledge about the customers, 
their needs and most important use cases. Hence, this study focused mostly on imple-
menting requirements engineering and usability testing practices to the company’s 
software development. 
 
This study answered to both of the research questions, but as all the organizations have 
their own ways of working, products and branch of business, the solutions might not 
apply to different organizations. The number of participants during customer involve-
ment practices was quite small and time period for this project was only couple of 
months. In order to ensure that these practices fit the organization, these practices 
should be tried out with bigger amount of target persons and during longer time-period. 
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In order to create more general models, these practices and methods should be imple-
mented to several other projects.  
 
This study focused mostly on the first part of the requirement lifecycle - elicitation. Fur-
ther practices, such as prioritization and validation were out of scope. Prioritization was 
tried out on small-scale and validation was yet non-existent. Usability testing practices 
were tested only lightly during this study. Being able to do user testing with more peo-
ple would have probably given more information regarding of how usability testing 
practices could be fitted into the software development process. Seeing the clear effects 
of the usability approach requires more time. Also, customer satisfaction should be 
measured multiple times in order to see the difference in practice after the usability im-
provements. Hence, the second research question was not fully answered during this 
study. 
  
Using insider action research as a research method can be seen as one limitation as well. 
Coghian (2001) pointed out that researcher with prior knowledge about the company 
and subject can help the project to succeed, but at the same time there is a danger that 
researcher assumes too much and does choices based on assumptions. As the researcher 
has prioritized the topics to focus on, she is biased to evaluate the results.  
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9 Conclusions 
 
This thesis focused on improving requirements engineering and usability testing prac-
tices in a continuous SaaS product with multiple customer segments. One of the key 
elements for creating successful user interfaces is to know the end users. In order to get 
early feedback there is a need to collaborate with customers during the development 
phase of the software.  
 
First conclusion of this work was to create a customer segmentation during the cur-
rent state analysis for getting better understanding about the end-users of the exist-
ing and widely-used IMS Software. This approach helped to create a plan for the cus-
tomer collaboration based on the existing customer data. All the target companies that 
were selected for the customer collaboration during this empirical study were based on 
this customer segmentation. It also provides useful information for future prioritization.  
 
Second conclusion was to name a full-time product owner for the product. That en-
sured that there is a responsible person inside the company for the customer collabora-
tion. The author of this thesis was appointed to that role in the middle of the empirical 
study and all the results of this study ended up being key material for the daily work of 
the product owner. Implementing the full-time product owner to the development cycle 
enabled the use of scrum as a development process. This resulted to multiple changes in 
the workflows inside the company and the change process is still in progress. So far, all 
the stakeholders seem to be content to the changes and even other development teams 
have started to change their workflow towards being more similar.  
 
Third conclusion was that the requirements engineering and usability testing prac-
tices can be combined to being a general customer collaboration activities. Litera-
ture review showed that both usability testing practices and requirements engineering 
practices use very similar methods. Furthermore, usability can be seen as a requirement 
itself. This leads to conclusion that usability and usability testing practices can be seen 
as part of the requirements engineering practices.  
 
Last conclusion is that the use of multiple customer collaboration methods is very 
efficient way to gather information about the end users. Survey was easy to execute 
online for a large group of customers and it provided useful large-scale statistical data in 
addition to many other useful details. Interviewing the end-users gave valuable infor-
mation about the target companies, their business and needs. Observing the end-users 
seemed like a different type of interview. Though it is noteworthy to mention that all the 
four target organizations were quite different and target users’ daily use time of the 
software varied from 5 minutes to 8 hours. To conclude, using observation provided 
some information about customers’ workflows and how they had built their own man-
agement system to their IMS Software. Hence, it was useful method nonetheless. User 
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testing the software provided valuable information about the usability and requirements. 
Overall, all the used customer collaboration methods gave useful information related to 
both RE and usability.  
 
As this study focused more on the first part of the requirement lifecycle, it would be 
interesting to do another study that would focus to the other practices that are done after 
the requirements elicitation phase. Comparing different prioritization techniques and 
testing different ways for facilitating the prioritization sessions among all the stakehold-
ers would also be interesting topics. Requirements management in agile world would be 
interesting topic to study further as well. How to document all the necessary changes to 
the requirement but still being agile at the same time?  
 
Another point-of-view would be to create a case study for implementing Lean practices 
to the company after these new practices are common and well established. As the ser-
vice design relates to these topics on some level, it would also be interesting to combine 
service design and the results of this study and to create new products or improve the 
old one.  
 
All of the suggested ways of working are not yet implemented in practice. It is advisa-
ble that the company will keep in mind also the other suggestions made in this thesis 
and try out also other methods when time is right. For example, prototyping could be a 
great method for finding out requirements and usability issues. That is advisable to keep 
in mind when the redesign of the new user interface begins.  
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Attachment 1. Survey in English 
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Attachment 2. Survey in Finnish 
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Attachment 3.  Questions for the interview (Finnish) 

Haastattelu 
 

1. Mikä organisaatio? Mitä tekee? Ydintoiminta ja laajuus (henkilöstö, maantie-
teellinen sijoittuminen)  

 
2. Roolisi organisaatiossa 

 
3. IMS: miksi ja miten valittiin? 

 
4. Miten IMS jalkautettiin? Onnistumiset ja haasteet. 

 
5. Miten IMSin rakenne ja roolijako suunniteltiin ja onko se se muuttunut paljon 

vuosien varrella? 
 

6. Miten IMS tukee organisaation toimintaa?  
 

7. Entä miten IMS tukee sinun omaa työtäsi? Minkälaisia työtehtäviä teet IMSillä? 
 

8. Kuinka paljon hän käyttää IMSiä ajallisesti päivä- tai viikkotasolla? 
 

9. IMS Ohjelmiston plussat ja miinukset 
 

10. Mitä hän haluaisi tehdä IMSillä? (mitä ei osaa tai ei teknisesti pysty) 
 

11. Millainen tausta sinulla on riskienhallintaan? Oletko tehnyt sitä aiemmin?  
 

12. Oletko käyttänyt IMSin riskienhallinta-osiota?  

Testauksen jälkeen:  
 

1. Mikä tuntui erityisen helpolta tehtävältä?  
 

2. Mikä tuntui haastavalta?  
 

3. Millainen vaikutelma sinulle jäi testauksesta?  
 

4. Kehitysehdotuksia riskienhallintaan tai käytettävyystestaukseen liittyen 
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Attachment 4. User testing scenarios (Finnish) 

Käytettävyystestaus 
 
Tausta 
Kuusikosken Metalli Oy on erikoistunut muunmuassa palo-ovien valmistamiseen. Yri-
tys on kuvannut laatujärjestelmänsä IMS Ohjelmistoon ISO 9001 standardeja noudatta-
en. Päivitetty standardi vaatii, että organisaatio dokumentoi mahdolliset toimintaan liit-
tyvät riskit. Sinä olet yrityksen IMS Ohjelmiston pääkäyttäjä ja nyt sinun tehtävänäsi on 
dokumentoida havaitut riskit IMS Ohjelmistoon ja kytkeä ne osaksi muuta laatujärjes-
telmää. Kollegasi on jo aloittanut tämän urakan ja järjestelmään onkin kuvattu jo muu-
tamia potentiaalisia riskejä. 
 
Huom! 
Tämä IMS Ohjelmisto on luotu ainoastaan tätä käytettävyystestausta varten, joten sinul-
la on vapaat kädet tehdä muutoksia sisältöön. Sinulla on järjestelmässä pääkäyttäjän 
oikeudet ja sinut on lisätty ryhmiin ”Admin” ja ”Katsojat”.Saatat joutua lisäämään itsesi 
myös muihin ryhmiin testiskenaarion aikana.  
 
 
Tehtävä 1:  
Kirjaudu Kuusikosken Metalli Oy:n IMS Ohjelmistoon 
 
Ympäristön osoite: 
 http://styx:8080/  
Kirjautumistiedot:  
Käyttäjätunnus: riski 
Salasana: riski 
 
Tehtävä 2:  
Luo järjestelmään uusi prosessiriski (operatiivinen riski): 
Nimi:   Laaturiski 
Kuvaus:   Tuotelaatu ei vastaa haluttua tasoa: 
- asiakaskompensaatiot  
- uudelleen tekeminen ja korjaus  
- raaka-aineongelmat 
Tila:   Hallinnassa 
Hallintastrategia:  Vähennetään 
Toimenpiteet:  Vastaanottoseuranta 
Prosessihuollot ennakkosuunnitelman mukaan 
Todennäköisyys: Satunnainen 
Vaikuttavuus:  Liiketoiminta: Suuri, uhka 
Katselmointiväli kuukausina: 6 
Seuraava katselmointi:  12.6.2017 
Vastuu:   Riski Testaaja 
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Tehtävä 3:  
Lisää järjestelmään päätason riskiluokka ”Konkurssiriski” 
 
Tehtävä 4:  
Huomaat, että riskiluokista puuttuu kokonaan riskiluokka ”Henkilöstöriski”. Lisää se 
strategisiin riskeihin. 
 
Tehtävä 5:  
Luo uusi henkilöstöriski järjestelmään: ”Avainhenkilön poistuminen yrityksen palve-
luksesta”  
 
Määrittele itse riskin tarkemmat yksityiskohdat. 
 
Tehtävä 6: 
Tilaus-toimitusketjuriski ”Avaintoimittajan konkurssi” liittyy ”Tuotanto” -prosessin 
alaprosessiin ”Projektitoimitus”. Linkitä riski kyseiseen prosessiin. 
 
Tehtävä 7: 
Etsi järjestelmästä kaikki riskit, jotka on luokiteltu mahdollisuuksiksi.  
 
Tehtävä 8: 
Kollegasi on luonut sinulle tehtävän liittyen riskiin ”Liiketoiminnan kehittäminen 
kumppanin kanssa”.  
 
Etsi tehtävä järjestelmästä ja suorita se. 
 
Tehtävä 9: 
Lisää riskille ”Tulipaloriski tehtaassa” uusi tehtävä. 
 
Tehtävän tiedot: 
Tehtävän nimi: Luo projektisuunnitelma tehtaan kattorakenteen uusimiselle 
Osallistujat: Kinnunen Hanna-Mari ja Testaaja Riski 
Aloitus- ja lopetuspäivämäärä: 15.1.2017 
Vastuukäyttäjä: Testaaja, Riski  
 
Tehtävä 10:  
Etsi kaikki riskit, joiden vaikutus liiketoimintaan on jopa 100k EUR ja joiden todennä-
köisyys tapahtua on 5 vuoden välein tai jopa useammin. 
 
Tehtävä 11:  
Valitse edellisessä tehtävässä löytämästäsi listasta mahdollisuudeksi luokiteltu riski ja 
muokkaa sen todennäköisyys satunnaiseksi. Miten vaikuttavuuden suuruus liiketoimin-
taan muuttuu? 
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Tehtävä 12: 
Tarkastele strategiseen riskiin liittyvien mittareiden arvoja. Ymmärrätkö mistä ne muo-
dostuvat?  
 
Tehtävä 13:  
Muokkaa riskien todennäköisyyksiä lisäten vaihtoehdoksi päivittäinen riski. 
 
Tehtävä 14:  
Kirjaa järjestelmään uusi riski, jonka esiintymistodennäköisyys on päivittäinen. Määrit-
tele itse muut riskiin liittyvät yksityiskohdat.  
 
Tehtävä 15:  
Edellisessä kohdassa luomasi riski on niin yleinen, että sen hallitsemiseen tarvitaan toi-
menpiteitä. Luo järjestelmään suunnitelma riskin hallitsemiseksi parhaaksi katsomallasi 
tavalla.  
 


