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ABSTRACT 
 
 
 

 
Context This thesis verifies a method developed on alignment issues in different data points and is 
useful to validate the method in those data points. To find the alignment/misalignment problems 
occurring within the stakeholders in a company is done through surveys using Hierarchical 
Cumulative Voting (HCV). This paper presents a case study to explain the importance of alignment 
between the stakeholders to achieve quality. Time, scope and cost are given higher priority leaving 
quality as it is hard to measure. To maintain quality in a software product is a major challenge in most 
of the software organizations. Stakeholders play a major role in software development. Without the 
alignment and common understanding between the stakeholders, it is highly difficult to achieve 
successful software project with good quality. The reasons for misalignment/alignment between the 
stakeholders are being explained clearly in this thesis based on the interviews and the survey 
conducted in software development companies under the novelty of case study. 
 
Objectives To evaluate the usefulness of alignment approach in different data points, to achieve 
product quality, for understanding the reasons for misalignment and to provide common approach for 
aligning we need to know the actual aligning priorities given by the stakeholders.  We have one 
method for aligning and we want to see how actual alignment is different in different data points. To 
find the reasons for different stakeholders’ groups focusing on different quality attributes and to 
manage quality that helps in aligning quality requirements in future. 
 
Methods In order to know the importance of quality, prioritization of requirements and about the 
alignment problem we have conducted the literature review. To understand the problem and to know 
the reasons for misalignment in the companies we have conducted a case study in which we 
interviewed 8 employees from a company and  to know the individual ranking of quality attributes we 
also made use of surveys in which 17 individuals from two companies had participated. 
 
Results We have identified the reasons for misalignment using interviews in one company and the 
individual priorities given to different quality attributes through surveys in two different companies. 
The qualities are prioritized by the stakeholder groups in the surveys and these are used to calculate 
the alignment/misalignment between the groups using spearman rank correlation which pointed that 
there are some disagreements between the stakeholder groups. 
 
Conclusions This paper explains the results obtained from a case study for determining the 
alignment/misalignment between different stakeholder groups and the reasons for this situation. 
Through surveys we found that there is a strong disagreement between the stakeholders in one 
company and partial agreement in the other company with respect to priorities they assign to 
individual qualities and the reasons behind this are obtained through interviews. The reasons for 
misalignment are lack of common understandings between the stakeholders, less discussion on quality 
requirement, undocumented priorities, no importance given to quality and others. 
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1 INTRODUCTION 
 
 

In today’s world people are using software in every sector for example: accounting, 
managing, business, health applications, for communication, in industries, banking and 
software is everywhere in the world. In 1970’s and 1980’s people used to travel in a car 
which has no safety measures, indications and no software. But now, one can travel in a car 
making use of facilities like navigation system, automatic brake system and with good safety 
measures making use of software. The use of software has randomly increased in every field 
even in automobiles leading them to use a number of gigabytes of software to perform 
certain operations like automatic door locking systems, automatic braking systems, 
performance, safety measures, comfort issues, etc [38]. People used to stand in long queues 
in banks for their turn to do transactions. With the introduction of software into banking 
sector people are saving a lot of time, efficiently making use of resources and everyone 
along with people and employees are satisfied. Now, anyone can use the banking services 
from any part of the world with the help of internet and computers which are embedded with 
software in it making the entire world connected. With the introduction of software into 
man’s life, life has become easy, simple and changed the world. But how far are these 
software products reliable? Now a day’s software is being used in safety critical applications, 
business critical application, health sciences etc. Though there is a lot of advancement in 
software, still we see certain plane crashes, problems in banking and financial sectors etc. 
For example, Toyota released a car in 2010 named Prius in United States and Japan which 
has a major problem with its braking system and the acceleration system which are mostly 
controlled by electronic devices that make use of software in them. If there is a small failure 
or improper functioning in these software products, a lot of damage takes place and also lead 
to loss of life. It is important to maintain safety critical applications with the use of software 
having good quality and should be simple to use as security and reliability are the major 
issues here. Software is mainly used in some of the systems that deal with safety critical 
applications, business critical applications, health services, etc., which if not functioned 
properly will lead to disasters. For example, if the software developed for a trading company 
performs certain malfunctions it may be a huge loss to the country’s economy as accuracy is 
the important issue here which is one of the quality attributes. As complexity and utility 
increases, the need for quality also increases a lot.  
 
The organizations are trying to implement certain processes to increase quality in their 
products and certain quality standards are also being implemented to maintain quality. It is 
highly important for a product to have good quality to sustain in the emerging market trends 
where people are aware of it and to withstand in this competitive world. In such cases it is 
important to have software products and services with good quality. Software companies are 
trying to implement quality that needs to solve the problem in certain context [1]. The main 
problem is that there are no well defined quantitative techniques to measure quality of a 
software product [16]. Quality is one of the main important factors to be considered in an 
organization to sustain in the global competition. Maintaining software quality is the 
foremost important factor in the software world now. In order to achieve quality, every 
stakeholder group needs should be prioritized and they should concentrate on the same goal 
which could be possible only when they are aligned. There is a problem of misalignment 
between the stakeholder groups in prioritizing the requirements in order to achieve the 
quality [23]. People do not have a common goal and they run in different directions leaving 
behind the value for quality and it goes down. Hence this issue should be solved which if not 
treated will lead to major problems in attaining quality. 
 
   In this thesis, we have conducted the literature review using snow ball sampling method to 
know the importance of quality, quality models and the prioritization techniques which help 
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in making decisions, in solving the issues of assigning priorities for quality attributes and the 
alignment between the stakeholders to achieve quality. To know the level of alignment 
between the stakeholders we conducted a case study by using semi structured interviews and 
surveys as data collection methods. We conducted a survey in three companies where 26 
participants have participated. In this the data sets provided by one of the companies seem to 
be ineffective and hence they are not considered leaving survey of 17 persons in hand. Also 
semi structured interviews were conducted in one of the companies to know the reasons for 
alignment/misalignment. In these interviews a total of 8 persons with different roles and 
experiences have been interviewed. Each interview last for 30 to 45 minutes to get the 
answers for the list of questions that are structured before the interview process and to know 
detailed description when required by deviating from the questions. We have also conducted 
survey in three other companies in which only two or three members from each company 
had responded. As our study is to know about the alignment between the stakeholders it is 
important that we gather the information from the success critical stakeholder groups in each 
company and so as two or three members responding from a company is not sufficient for 
our study and we ignored those. 

1.1 AIMS AND OBJECTIVES 
 

The main objective of this thesis is to evaluate the usefulness of the alignment approach in 
different companies, to achieve product quality, to understand the reasons for misalignment 
and to provide a common approach for aligning. 

• We have one method for aligning (Barney and Wohlin’s [1]), but we would like to 
see how actual alignment (today and ideal situation) is different between different 
contexts. 

• To find why different stakeholder groups focus on different quality attributes and to 
provide a consistent alignment to determine and manage quality from different 
contexts. 

• To help align quality requirements in the future 

1.2 RESEARCH PROBLEM 
 

• Software development is a process in which many stakeholders is involved having 
different interests and perceptions. 

• Quality needs to be prioritized among different people. 
• Problem is people are not sharing and working for a common goal. They work in 

different directions which lead to reduction in the quality of the end product. Wohlin 
et al identified problem of misalignment with requirements prioritization. 

 

1.3 RESEARCH QUESTIONS 
 

 
 In order to fine the alignment problem as discussed in aims and objectives we have 
formulated the following research questions and the focus of our study is to find a solution to 
that problem. 
 

1. What differences are there in companies with regard to alignment/misalignment? 
2. Why are companies misaligned/ aligned? 
3. Based on the results what changes to the method are beneficial to improve it? 
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1.4 Mapping Aims and objectives to Research Questions 
 

To achieve the objectives of the thesis work the authors have framed the research questions 
and these are answered by following certain research methods and the motivation for 
selecting the research methods is explained in table1. 
 
Table 1 Mapping of Aims to Research questions and Research methods 
 
Identifying Aim Research Questions Motivation for selecting the 

Research method 

1. We have one method for 
aligning (Barney and Wohlin’s 
[1]), but we would like to see how 
actual alignment (today and ideal 
situation) is different between 
different contexts. 
 

1. What differences are there in 
companies with regard to 
alignment/misalignment? 
 

Here we need to know about the 
importance of different alignment 
methods, quality attributes and 
their models given by different 
authors which can be possible 
through literature review. And to 
know the differences in assigning 
values to different attributes we 
have chosen survey in which 
different stakeholders in a 
company need to fill the forms. 
Hence to achieve this objective and 
to answer RQ1 we have used 
Literature review and Survey. 

2. To find why different 
stakeholder groups focus on 
different quality attributes and to 
provide a consistent alignment to 
determine and manage quality 
from different contexts. 
 

2. Why are companies misaligned/ 
aligned? 
 

For this objective we need to find 
whether the companies are aligned 
or misaligned with respect to the 
values given by them in the survey 
forms and we can find the reasons 
by interviewing them. Hence we 
have taken case study as the 
research method in which the 
authors have conducted Survey and 
Interview to achieve this objective. 

3. To help align quality 
requirements in the future 
 

3. Based on the results what 
changes to the method are 
beneficial to improve it? 

 

To achieve this objective we have 
taken the feedback from the 
personnel who had filled the 
survey forms and also based on 
personal experience of the authors 
in using the method for finding 
alignment. For answering this 
objective it is important how the 
method satisfied the stakeholders 
to find alignment between them. 

 

1.5 THESIS OUTLINE 
 
   In section 1, an introduction to the thesis, research problem, aims and objectives and 
research questions are explained. Section 2 explains about the related work done in the field 
and about different case studies. Section 3 explains about the literature review that was 
conducted to know the importance of quality, different quality models, definitions, 
prioritization techniques and about alignment. This section also explains about the process of 
snowball sampling and also about the solution proposed.  The data collection method, 
research strategy that was selected and how they are suitable to specific research questions 
are explained in section 4 along with the overview of different methods. Section 5 gives a 
detailed description of research design in which the contexts are described, the method 
selected to answer the research questions is explained, analysis techniques used and the 
interview structure followed is also included. Section 6 is about the analysis of the case study 
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and the way we have analyzed the obtained results using certain qualitative and quantitative 
methods like grounded theory and spearman rank correlation respectively. In section 7 the 
discussion about the reasons for alignment, the way the people from different roles perceive 
quality and their priorities for quality are being answered giving solution to the research 
questions along with the possible validity threats. Section8 gives a fine conclusion for the 
work that was done and the references are listed in section 9. The data related to the thesis 
work, the interviews transcribed, output of the literature review and interview questions are 
added to Appendix in section 10. 
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2 RELATED WORK 
 

Theory W plays a major role to know the alignment between different stakeholder groups 
and hence it is important to know about it. According to Theory W the essence of success for 
any organization or system is gained by making all the success- critical stakeholders as 
winners [57].The process in theory w includes 4 steps to obtain win-win conditions in the 
enterprise [90]. They are: 

• It is important to recognize the success critical stakeholders in the company first 
• The main interests, necessitates and requirements for the win conditions should be 

elicited 
• Negotiate the requirements and views to achieve goal of creating win-win situation 

between the groups 
• Progress should be maintained and controlled to support win-win situation by 

adapting to the changing environment 
 
Theory w can be well used in software field as it involves products related to services and 
decision making where perceptions of individuals in the company is a major concern as they 
mingle in groups and this becomes the area of conflicting perspectives [56,57].    The central 
idea of Theory W is to create win conditions between success critical stakeholders making 
them to work on a common objective by explaining them why the problems occur and the 
way to avoid them [56]. The success of the project managers in a software project 
management is seen only when he is able to make all the other stakeholders as winners [69]. 
Hence Theory w states that the success of the project is ensured only when all the critical 
stakeholders work towards a common goal and also when all are winners [78]. The win 
conditions can be known and can be analyzed for further development by observing 
stakeholders interests and expectations. Theory W makes everyone involved in the project a 
winner [83, 84, 88] by negotiating the needs, problems and showing the path to achieve 
common objective. Theory w is the basis and is utilized in different models like spiral model 
[89, 93], value-based software process framework [79], win-win spiral model [95] etc. The 
win-win approach makes the stakeholders to adapt to change and have a shared vision to 
achieve common goal [96]. The win-win method is also followed by many methods like easy 
win-win [102], quantitative win-win [98] etc which uses certain tools as explained in [94].  
The win-win negotiation approach [101] is enhanced by adding some collaboration tools and 
techniques to base easy win-win method [92,102] and these tools are used to assess 
requirements coordination and agreements [81, 82, 86, 87, 91]. The win-win method is also 
followed by many methods like easy win-win [102], quantitative win-win [98] etc which 
uses certain tools as explained in [94]. 
 
Theory W plays a key role in Value Based Software Engineering (VBSE) [79, 99] by 
creating the value considerations and win conditions in the area where problems related to 
conflicting views are recognized in the software development process [56, 58]. It is the 
central phenomenon of Value Based Software Engineering (VBSE) which explains about the 
importance of value in different views of the stakeholders that are involved in software 
development.  In order to practice VBSE a process framework is also developed by 
B.Boehm and A.Jain [79] which utilizes four different theories such as utility, dependency, 
control and decision theory integrated with Theory W as the central engine. According to 
[75] value is an important factor in determining the success or failure of the project. When 
the information and knowledge are transferred between the stakeholders it helps in creating 
value [74] which is different in different perspectives. 
 
A method was developed by Barney and Wohlin known as Stakeholder Alignment 
Assessment Method for Software Product Quality (SAAMS) to identify the alignment 
between different groups [1]. Barney and Wohlin in 2009 provided the first proposal and 



  6 

evaluation of SAAMS [1]. They proposed a method for alignment based on Theory W and 
Value Based Software Engineering in which the importance given to certain requirements is 
known using HCV method which helps in finding prioritization and calculated alignment 
between different stakeholder groups in relation with software product quality. Sebastian 
Barney had conducted a case study in which he found the following: 
 

• There is good alignment between the groups in giving priorities to the quality 
attributes on software product quality today and also the ideal situation. 

• Almost most of the major qualities are being well managed in the company 
• After the process the participants’ ideas in the case study explained that very little 

changes are required for improving the present situation in that company. The case 
study shows that the stakeholder groups are different in their opinions and priorities 
with respect to the organization goals. Companies should take care to balance these 
opinions through communication and understanding between the groups and 
transparent dialogue to achieve successful outcome. This case study also serves to 
know the importance given to qualities in industrial contexts [23] 

 
Another case study was also done by the same researcher in different context. This time they 
investigated the application of method on intellectual capital in addition to quality being 
explained in case study above. The aim of this case study is to find the alignment across 
groups and their priorities when working in an organization that wants to achieve a common 
goal. They also want to find whether the individual perspective matches with the 
organizational perspective based on the priorities these groups assign to different 
investments like intellectual capital along with quality. They used the same HCV method to 
prioritize the requirements by including intellectual capital to know the individual views 
towards achieving the common goal for the sustainability of the company for a long term. 
They found some distinction in their study between ideal and today conditions which means 
that the organization need to know reasons which lags the organization from achieving the 
successful outcome. The use of theory W into the research on investments can now be used 
in order to bring alignment between the groups and organization. 
 
In market driven requirements engineering, to estimate or to evaluate the alignment between 
the stakeholders in formulating the product strategies and selecting requirements Khurum et 
al [104] proposes a method known as ‘A Method for alignment evaluation of product 
strategies among stakeholders’(MASS). This method mainly focuses on finding alignment 
level in success critical stakeholders that are involved in strategic development of the 
product. Though this paper doesn’t deal with priorities issues in finding alignments it has its 
roots in finding alignment in selecting requirements which relates it to the field of software 
product development and quality which the authors are concentrating in the thesis research 
work. 
 
This thesis focuses on a method for aligning priorities of software quality between 
stakeholders. As stakeholders are the key factors in achieving success of the software 
product development it is important to know the priorities they assign to different 
requirements and to know the alignment between the groups through which the goal of 
quality can be achieved. The important factors to be considered for this are: 
 
Understanding of quality and a clear definition of common goal: This is needed to know 
as every individual that work on a software product have different meaning, view and 
definition towards software product quality. The manufacturers view may be different from 
users view or developers view and these conflicting views create a problem of achieving 
quality of the end product. In order to know the importance, perceptions or views of quality 
focus on literature is essential. 
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Prioritization Methods: This is needed to identify the priorities of different stakeholders in 
order to know the alignment between groups according to these assigned priorities which 
helps in making right decisions in software product development. Prioritization methods also 
play a major role in selection of requirements which have their impact to increase the value 
of the software product release and in turn on software product quality [39]. 
 
Helping people to align opinions: This is needed to bring good coordination between the 
groups, to make right decisions and to bring views of different groups towards a common 
goal which helps in achieving quality of the software product. It is important that everyone 
should have a common goal to achieve product quality. 
 
The above three factors are considered as important factors to have a clear understanding to 
achieve quality and are explained in the section 3 through literature review.  
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3 LITERATURE REVIEW 
 

The main aim of this thesis is to know the different views of the groups and the way they 
assign priorities to the requirements which helps in finding the alignment between the groups 
that serves to achieve quality. For this it is necessary to gather the information related to 
definitions of quality, prioritization methods and alignment between stakeholders through 
literature review. In order to gather the required information for achieving quality and the 
methods to achieve priority we searched certain databases and articles like IEEE, Science 
Direct, Engineering Village, ACM, ISI and Scopus. The authors’ aim is to find the articles 
which possess the relevant information related to theory w and alignment between 
stakeholders. Hence all the articles that contain one or all of these keywords in the article are 
included which are represented in table 2 for string 1. The search terms used for including 
and excluding the articles from different databases can be seen in table 3 and table 4 for 
search string 1 and   in table 6 and table 7 for string 2. The total number of papers that are 
initially found using the search string 1 and 2 are shown in table 5 and table 26. As the 
articles obtained through literature review are little enough the authors have used snowball 
sampling also. The number of papers that are finalized using search strings are used as 
primary studies for snowball sampling and it resulted 23 papers in total from string1 and 
string2. For the papers obtained in the literature review the authors have conducted snowball 
sampling considering the output papers of the literature review as the initial level or basic 
papers in order to get information that is rich enough for the thesis work. Table 5 represents 
the selected list of initial papers that are found for snowball sampling through search string 1 
and table 26 shows the initial papers found using search string 2. The table 28 represents the 
total number of papers found after inclusion and exclusion criteria in primary studies and 
also after snowball sampling. The main reason for selecting snowball sampling is to acquire 
the information more related to the area of study and to know the availability of relevant 
studies. 
 

3.1 CONDUCTING THE LITERATURE REVIEW 
 
To find the information about the alignment it is necessary to know the background of the 
method developed in [1]. For this two search strings were framed which give the complete 
information of quality models, prioritizations, alignment and about Theory W which is the 
basis for the concept of alignment. 
 

3.1.1 FOR STRING 1 
 
The authors have formulated two search strings initially. The process in which the search 
strings were structured, their implementation and the results obtained through it are 
explained in the following sections. The process for the two strings is same and it consists of 
scope of the search, databases that are searched and the way in which the articles are selected 
and the results are given. 

3.1.1.1 SCOPE 
 
The authors have selected a search string and implemented it in different databases which 
would be helpful to know the alignment between the stakeholders. The reason for selecting 
the particular databases is to gain the information particularly related to the field software 
engineering. 
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Table 2 String selection criteria for string 1 
 
Population Software  
Intervention Alignment 
Outcomes Stakeholder alignment or misalignment or agreement 

or disagreement or dis-agreement or conflict resolving 
Population AND intervention AND outcome ((software) AND ( stakeholder AND (alignment OR 

misalignment OR agreement* OR disagreement* OR 
dis-agreement* OR “conflict* resolving”))) 

 
INCLUSION CRITERIA 

• Papers related to software engineering 
• Papers discussing about stakeholder alignment/misalignment 

EXCLUSION CRITERIA 
• Papers  not available in English language 
• Papers not available in full text 
• Papers not related to our research objectives 

3.1.1.2 SEARCHING 
The authors have selected certain databases in which search strings are implemented. They 
are  
 

1. IEEEXPLORE 
2. ENGINEERING VILLAGE 
3. ISI WEB OF SCIENCE 
4. SCOPUS 
5. SCIENCE DIRECT 
 

After selecting the databases the authors have implemented the search string in these 
different databases. Each database result certain list of articles and these are sorted based on 
title review, abstract review, conclusion review, and inclusion and exclusion criteria. The 
total number of articles obtained after implementing the search string in these databases is 
shown in Table 3. 

Table 3 Search string implementation in different databases 
 

Database String Total papers found 
IEEE ((software) AND (stakeholder 

AND agreement* OR 
disagreement* OR dis-
agreement* OR “conflict* 
resolving”))) 

31 

Engineering village ((software) AND (stakeholder 
AND agreement* OR 
disagreement* OR dis-
agreement* OR “conflict* 
resolving”))) 

29 

ISI TS=((software) AND 
(stakeholder AND agreement* 
OR disagreement* OR dis-
agreement* OR “conflict* 
resolving”))) 

45 
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Scopus TITLE-ABS-KEY((software) 
AND (stakeholder AND 
agreement* OR disagreement* 
OR dis-agreement* OR 
"conflict* resolving")) 

59 

Science direct ((software) AND (stakeholder 
AND agreement* OR 
disagreement* OR dis-
agreement* OR “conflict* 
resolving”))) 

373 

All database  537 

3.1.1.3 SELECTION PROCESS 
 
The total amount of papers obtained after implementing the search string are 537. From this 
list of papers the authors have sorted 5 papers based on inclusion and exclusion criteria 
explained above and the results are shown using table 4. 
 
Table 4 After inclusion and exclusion criteria 
 
Database Initial found After title review After 

abstract/conclusion 
review 

After 
inclusion/Exclusion 
criteria 

IEEE 31 7 3 2 
Engineering village 29 9 5 5 
ISI 45 6 5 3 
Scopus 59 23 5 3 
Science Direct 373 4 2 2 
Total articles    15 
Duplicates removed    10 
Final articles for 
snowball sampling 
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After extracting the papers from the databases those are finalized for conducting snowball 
sampling. The list is as follows: 
 
Table 5 Selected list of Primary Studies for Snowball Sampling 
 

Paper 
No. 

Paper Reference 

1 S. Barney and C. Wohlin, “Software Product Quality: Ensuring a Common Goal,” in 
Trustworthy Software Development Processes, Proceedings, vol. 5543, Q. Wang, V. Garousi, R. 
Madachy, and D. Pfahl, Eds. 2009, pp. 256-267. 

2 Boehm, B.W.; Ross, R.; , "Theory-W software project management principles and 
examples," Software Engineering, IEEE Transactions on , vol.15, no.7, pp.902-916, Jul 1989 

3 E. Egorova, M. Torchiano, M. Morisio, C. Wohlin, A. Aurum, and R. B. Svensson, 
“Stakeholders’ perception of success: An empirical investigation,” in Conference Proceedings of 
the EUROMICRO, 2009, pp. 210-216. 

4 Boehm, B.; Ross, R.; , "Theory-W software project management: a case study," Software 
Engineering, 1988., Proceedings of the 10th International Conference on , vol., no., pp.30-40, 11-15 
Apr 1988 

5 S. Ahmad, “Measuring the stakeholders’ agreement level in negotiation through experiment,” in 
International MultiConference of Engineers and Computer Scientists 2009. IMECS 2009, 18-20 
March 2009, Kowloon, China, 2009, vol. 1, pp. 1069-74. 

 

3.1.2 FOR STRING 2 
 



  11 

The way in which string 2 is structured, the inclusion and exclusion criteria followed, the 
databases in which it is searched and the selection process of the required articles is given in 
the following sub sections. 

3.1.2.1 SCOPE 
 
The string selected for searching the databases is ((win-win OR "win win" OR "theory w") AND 
software) to know about the literature on theory which helps in knowing importance of theory w and 
win-win. The inclusion and exclusion criteria in which the articles are sorted in this snowball 
sampling is explained as follows: 
 
EXCLUSION CRITERIA 

• Papers  not available in English language 
• Papers not available in full text 
• Papers not related to our research objectives 

INCLUSION CRITERIA: 
• Papers related to software engineering 
• Papers discussing about stakeholder alignment/misalignment 
• Papers discussing about requirements negotiation and about win win and theory w 

The inclusion/exclusion criterion for selection of primary studies is same for all the 
databases. For string: ((winwin OR "win win" OR "theory w") AND software) 
 

3.1.2.2 SEARCHING 
 
The total number of databases searched and the number of articles gathered are represented 
in the following table 6. 
 
Table 6 Papers found in all databases through String 2 
 

Database String Total papers found 
IEEE ((winwin OR “win win OR 

“theory w”) AND software) 
81 

Engineering village ((winwin OR “win win OR 
“theory w”) AND software) 

117 

ISI TS=((winwin OR “win win OR 
“theory w”) AND software) 

65 

Scopus TITLE-ABS-KEY((winwin OR 
“win win OR “theory w”) AND 
software) 

110 

Science Direct ((winwin OR “win win OR 
“theory w”) AND software) 

462 

ACM ((winwin OR “win win OR 
“theory w”) AND software) 

19 

All Databases  854 
 

3.1.2.3 SELECTION PROCESS 
 

By using inclusion and exclusion criteria the articles obtained using the search string are 
sorted and the results are given in the following table 7. The table 7 also explains the steps 
followed in sorting the articles. Initially the articles are sorted by reviewing the title after that 
by studying abstract and conclusion and finally using the inclusion exclusion criteria which 
resulted in 18 papers as shown in the following table 7. 
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Table 7 Papers finalized for snowball sampling 
 
Database Initial found After title review After 

abstract/conclusion 
review 

After 
inclusion/exclusion 
criteria 

IEEE 81 15 11 10 
Engineering village 117 42 25 14 
ISI 65 22 16 14 
Scopus 110 23 5 3 
Science Direct 462 6 2 2 
ACM 19 10 8 8 
Total articles    51 
Duplicates removed    33 
Final articles for 
snowball sampling 

   18 

 
 

3.2 SNOWBALL SAMPLING 
 
In the literature review the authors have gathered information about the articles which 
introduces a method for alignment between stakeholders [1], which discuss about different 
prioritization techniques, quality models and theory W. For this the authors first used certain 
search strings which resulted several relevant and unrelated papers. From those the authors 
have sorted certain papers using two search strings with inclusion and exclusion criteria in 
literature review and the results can be seen in table 4 and table 7 .These articles are used as 
the initial set of papers for snowball sampling in which it proceeds as a chain from one to 
many relations by gathering almost all the related articles. Based on the inclusion and 
exclusion criteria all the papers that contain required information are stored and all the others 
are excluded. In the process of snowball sampling the authors have searched for relevant 
information whether it is suitable for the context or not and also examined whether the 
references available in that article can be used to acquire other relevant articles. This process 
is continued up to three levels in certain papers and four levels in some other papers that are 
gathered from literature review until we find the related papers without duplicates.  All the 
required articles are searched and are selected based on the abstract, language of instruction, 
also other inclusion and exclusion criteria explained in the following steps. The way in 
which snowball sampling is conducted is as follows. 
 
Conducting Snowball sampling for search string1 
 
For the papers that are obtained in the literature review we need to conduct snowball 
sampling. The inclusion and exclusion criteria for that are as follows: 
 
Exclusion criteria 
 

• Papers  not available in English language 
• Papers not available in full text 
• Papers not related to our research objectives 

Inclusion criteria 
 

• Papers related to software engineering 
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• Papers discussing about stakeholder alignment/misalignment 
• Papers discussing about requirements with respect to alignment 

By using the initial papers that are gathered from string 1 and string2 snowball sampling was 
conducted for them and the results can be seen in the following table 8 and table 9 
respectively. 
Table 8 The process of snowball sampling and the list of finalized papers 
 

LEVEL1 LEVEL2 LEVEL3 Primary studies for snowball 
sampling After 

I/E 
After 
remov
ing 
duplic
ates 

After 
I/E 

After 
removin
g 
duplicat
es 

After 
I/E 

After 
removin
g 
duplicat
es 

Total papers 
Finalized 

[1] S. Barney and C. 
Wohlin, “Software Product 
Quality: Ensuring a Common 
Goal,” in Trustworthy Software 
Development Processes, 
Proceedings, vol. 5543, Q. 
Wang, V. Garousi, R. 
Madachy, and D. Pfahl, Eds. 
2009, pp. 256-267 

 

6 5 10 2 5 2 9 

[2] Boehm, B.W.; Ross, R.; , 
"Theory-W software project 
management principles and 
examples," Software 
Engineering, IEEE 
Transactions on , vol.15, no.7, 
pp.902-916, Jul 1989 

 

0 0 0 0 0 0 0 

[3]E. Egorova, M. Torchiano, 
M. Morisio, C. Wohlin, A. 
Aurum, and R. B. Svensson, 
“Stakeholders’ perception of 
success: An empirical 
investigation,” in Conference 
Proceedings of the 
EUROMICRO, 2009, pp. 210-
216. 

1 1 3 0 0 0 1 

[4] Boehm, B.; Ross, R.; , 
"Theory-W software project 
management: a case 
study," Software Engineering, 
1988., Proceedings of the 10th 
International Conference on , 
vol., no., pp.30-40, 11-15 Apr 
1988 

 

0 0 0 0 0 0 0 

[5]S. Ahmad, “Measuring the 
stakeholders’ agreement level 
in negotiation through 
experiment,” in International 
Multi Conference of Engineers 
and Computer Scientists 2009. 
IMECS 2009, 18-20 March 
2009, Kowloon, China, 2009, 
vol. 1, pp. 1069-74 

1 1 2 0 0 0 1 
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Conducting Snowball sampling for search string2 
 
For the papers that are obtained in the literature review we need to conduct snowball 
sampling. The inclusion and exclusion criteria for that are as follows: 
Exclusion criteria 

• Papers  not available in English language 
• Papers not available in full text 
• Papers not related to our research objectives 

Inclusion criteria: 
• Papers related to software engineering 
• Papers discussing about win win and theory w 
• Papers discussing about alignment 

Table 9 The process of snowball sampling for string 2 and the finalized list of paper 
 

LEVEL1 LEVEL 2 LEVEL3 Reference 
number 

After 
Inclusion/ 

Exclusion 

After 
removing 
duplicates 

After 
Inclusion/ 
exclusion 

After 
removing 
duplicates 

After 
Inclusion/ 
Exclusion 

After 
Removing 
Duplicates 

TOTAL 

R78 1 0 0 0 0 0 0 

R79 2 1 1 1 2 0 2 

R80 4 0 0 0 0 0 0 

R81 3 0 0 0 0 0 0 

R82 4 1 0 0 0 0 1 

R83 4 2 5 0 0 0 2 

R84 3 1 4 0 0 0 1 

R85 3 0 0 0 0 0 0 

R86 3 1 2 0 0 0 1 

R87 1 0 0 0 0 0 0 

R88 2 0 0 0 0 0 0 

R89 1 0 0 0 0 0 0 

R90 3 0 0 0 0 0 0 

R91 9 1 4 0 0 0 1 

R92 0 0 0 0 0 0 0 

R93 4 0 0 0 0 0 0 

R94 2 0 0 0 0 0 0 
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R95 1 0 0 0 0 0 0 

 
 
The final list of papers that are obtained after snowballing the articles obtained from search 
string 2 are 8 and the resulted articles are given in table 27.  
 

3.3 Qualitative Data Analysis 
 
The data obtained through the articles is sorted based on the notice, collect and think process 
suggested by John V.Seidel in [105]. For sorting the data initially the articles are read 
thoroughly to understand the context in which they are helpful for the thesis. Then it is 
noticed about the things like win-win, Theory W, Prioritizations, Alignment, SAAMS 
method and VBSE from the articles which are obtained through literature review. Then all 
the articles discussing these codes are collected and are sorted according to the context they 
describe. As codes are the important steps which help in analyzing the data care is taken that 
they are collected based on the relevance to the topic. Then the relation between the codes is 
analyzed using the thinking process described in [105]. As the codes explain about different 
things it is important to bring a relation between them. Hence for this the notice, collect and 
think model is very useful for performing qualitative data analysis and the way in which the 
relationship between the codes is formulated is as follows 
 

 
 
Figure 1 Relating codes obtained through Literature Review using QDA 
 
The following sections describe about software quality, quality models, prioritization 
techniques and theory W. Advancement in technology not only turned the lifestyle of people 
but also left behind many challenges to solve for the researchers. Some of the major 
challenges in software development is to develop a product within budget, schedule and with 
good quality. In software projects, time and cost are mostly given high preference leaving 
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the achievement of quality as a challenge behind.  We can adjust with time and cost in 
certain cases but quality has no such adjustments. The importance of quality and the need for 
quality models is briefly explained in the following paragraphs. 

3.4 DEFINITIONS OF SOFTWARE QUALITY 
     
According to Juran [12] quality is fitness for use. This says that quality has become essential 
in most of the organizations which are trying to improve the products and the processes in 
accordance to the client’s requirements [2]. According to the studies, software product 
quality can be measured and evaluated based on any of the internal attributes, external 
attributes or by measuring quality in use attributes [2]. Different models have been 
developed to evaluate quality. Now a day’s a lot of effort is kept on obtaining the standards 
that allow identifying the characteristics that must be in the product quality. There are 
different models like ISO 9126 standard [9], Dromey’s model [3], McCall’s, ISO 15504, 
FURPS and Boehm [2] which describes quality and the ways to achieve it in different 
directions. Measuring software quality is not an easy task as it may involve some risk of 
getting lower priority than deadlines, cost and functionality [1, 5]. ISO 9126 gives a clear 
idea of the software quality models, attributes and product characteristics [3, 9]. There are 
some high level quality attributes which are used in ISO 9126 and also stated by McCall in 
[6, 7]. They are: 
 
 
• Functionality 
• Reliability 
• Usability 
• Efficiency 
• Maintainability 
• Portability 
   The qualities of the software are mostly described in terms of high-level attributes [3] and 
are treated to be the main issues influencing software engineering [8]. The product efficiency 
is considered in accordance to these internal attributes in the systematic total quality model.  
Dromey’s model and the ISO 9126 models doesn’t consider the process effectiveness and 
process efficiency, these two factors are considered only in the systematic total quality 
model [2]. As different models have different perspectives quality is being viewed by 
different stakeholder groups in multiple ways. There is no certain method that everyone 
should have focus on certain quality aspects and thus the variation occurs. From the early 
ways of software development there have been many changes in the development 
methodology, models, and techniques. The developed software product gets its importance 
based on quality and functionality. Quality of the product differs between domain and 
companies and it is a challenge for many software organizations to build high quality 
software [10].In the recent world, the importance of improving software quality is not being 
well defined and understood[14,15].  
Crosby [11] defines quality in simple words as conformance to specifications [72]. In 
software systems there always occurs a misunderstanding between customer quality 
requirements and developer quality requirements. Efficiency, reliability comes under the 
customer quality requirements view and maintainability, reusability comes under the 
developer’s view of quality requirements [4]. There occurs a difficulty in specifying some 
quality requirements in an unambiguous way. Hence from the above discussions we can say 
that software quality is really important and needs to be maintained in order to achieve the 
goal of the product. It is really problematic to achieve quality which is a common goal. For 
this we need to prioritize quality needs such as time, cost and functionality. Most of the 
projects in software industries depend on different roles of people or employees that work 
together as a team who plays the major role in bringing the success [40, 24, 25]. We need to 
prioritize the quality needs.  Different stakeholder groups treat quality in their own 
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perspective and their work is not directed towards a common goal [1]. But this is a problem 
as there is misalignment in different stakeholders on whom the success depends. Software 
specifications are often incomplete and inconsistent due to this misalignment. For instance, a 
product which is having usability as its goal is to be developed. In this case the developer in 
his own perspective gives prior importance to system maintainability and designs a system 
that hasn’t any defects in functions without focusing on usability. When management and 
marketing group need to market, they find it is not usability oriented. These kinds of 
problems occur due to misalignment. According to [77] there are different approaches to 
define quality which include transcendental approach, product based, user-based, value-
based and manufacturing based approaches. 
In the past, customers were not much aware of quality and companies also gave less priority 
to quality. But now customers know the importance of quality and the demand for it is being 
raised. Technology plays a major role in one’s life in this modern world and software 
became the part of one’s life. From cooking in the kitchen to washing machines, computers, 
cars, in education, in gaming, entertainment, almost everywhere people are using software 
now and they are aware of importance and standards of a product i.e., they are aware of 
quality and its importance. To achieve success and good relationships for quality attributes it 
is important that there is a good agreement and coordination between the stakeholders and 
their interests in prioritizing them [80].  The definitions and importance of quality are being 
explained in the following paragraphs through quality models and prioritization methods. 

3.5 QUALITY MODELS 
 
We have different quality models explained in detail which are useful in extracting the 
knowledge of different quality attributes and the metrics that are needed to measure, define 
and explain about importance of software quality. There are also certain other models like 
FURPS, ISO 9000, ISO/IEC 15504 etc., [72] which are not described here as the four models 
explained in sections 3.3.1 to3.3.4 are the basic models that describe about quality attributes. 
These are explained in the following models. 
 

3.5.1 MC CALLS MODEL 
 
Mc calls model is known to be the origin for quality models and is developed in 1970's 
having its main focus on developers who develop the system and giving priority to the 
development process [41, 44]. In his quality model, Mc Calls concentrates on quality factors 
in which users ideas, the developers views and their priorities can be reflected [41, 23].In 
this model he considered product operation, product revision and product transitions as the 
higher ordered working areas in the process of predicting quality of software product[41,4 
2]. Under these three perspectives a hierarchy of  eleven quality factors  which are the high 
level characteristics  and are subdivided into 23 different criteria which are measured by 
certain metrics and are used to measure and manage quality[23]. Mc Calls made a 
contribution by bringing the relationship among quality characteristics and metrics [42] in 
his model. . This model helps in understanding how the components are related under the 
tree of software quality [43]. Though it is not explained about the way to select specific 
requirement, it is helpful to define the measures of software quality. Now a day’s the quality 
attributes like reliability, maintainability have become the important issues to concentrate in 
the software development process by the software developers [43] to achieve quality. 
Beyond these, the model is not able to describe why it has not considered the functionality 
[41]. 
 
 

3.5.2 BOEHM’S MODEL 
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In 1978 Boehm had introduced a hierarchical model for quality of the product considering 
three working areas as key factors. They are as-is utility, maintainability and portability 
which stand under high level characteristics in his model. These are further divided into 
seven quality factors known as intermediate level characteristics and are associated with 
certain attributes, metrics as primitive characteristics to measure or define software quality 
[41]. This model mainly highlights the user perspective of quality i.e., the usefulness of the 
developed product to the end users [41, 42] and the maintenance cost for the product 
developed [23]. It has an extended view when compared to Mc calls and extended its focus 
towards maintainability and utility. 
 

3.5.3 ISO 9126 MODEL 
 
ISO 9126 has the essence of both Boehm’s, Mc calls models but with some different notions 
of terminology and unique framework of six main characteristics in which characteristics of 
functionality are also explained [41, 44]. In ISO 9126 the characteristics of the product are 
divided into external and internal characteristics based on the environment in which the 
product is developed and the area where the product has its impact [42, 44]. In this model, 
each sub characteristic is related to only one characteristic [44] and is supported by attributes 
and metrics forming a low level of hierarchy [46]. ISO standard also introduced the concept 
of quality in use along with its user’s view of quality [45]. 
 

3.5.4 DROMEY’S MODEL 
 
R.G.Dromey, in his model explained the need to provide a link between the quality attributes 
and the product characteristics through quality carrying properties [47]. R.G. Dromey also 
provides a framework to assess quality of the product [71]. He wants the product properties 
are to be induced into components in such a way that the quality attributes can be clearly 
viewed in them and give his support to the manufacturer’s perspective [23, 44, 47]. This 
model guides the researcher by giving the chance for verification, assurance and 
characterization of quality in the software product [44, 47, 76]. 
We reviewed the above quality models as we make use of the quality characteristics as input 
for our prioritization form through which we can find the alignment between the stakeholder 
groups in a specific company. In order to measure and evaluate software product quality it is 
needed to measure internal attributes, external attributes or by measuring the quality in use 
attributes. These attributes are made available and have been defined in different quality 
models to achieve quality. Hence these models are used to know the importance of each 
individual quality characteristics included in the thesis work. 

3.6 PRIORITIZATION 
 
Many organizations in their process of software development believe that the requirements 
should be prioritized to make right decisions [48]. Decision making is highly important as it 
maximizes the efficiency to solve problems and conflicts [68] and also determines the role of 
stakeholders in achieving value [73]. To know conflicting priorities of various stakeholder 
groups and to balance them prioritization helps us to know the most important requirements 
according to the stakeholder’s perception and to make right decisions [85, 97,100]. In order 
to achieve quality it is important to prioritize the requirements in an efficient way by using 
certain prioritization techniques which is to create negotiation  or agreement between the 
stakeholders in order to handle the situations like decision making and provide solutions to 
conflicting requirements [70, 94] . In order to define priorities and select the right 
requirements is the major problem [98]. For this prioritization, we can make use of one of 
the different methods like AHP, HCV, Ranking, CV, Binary trees etc. These techniques can 
be explained as follows: 
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3.6.1 ANALYTICAL HIERARCHY PROCESS (AHP) 
 
A well-known method or approach for decision making is Analytical Hierarchy Process [33] 
[48] [49] [50]. This method helps to select the best one from a given list the requirements 
and to determine higher priority requirement based on certain evaluation criteria [48, 49]. It 
is important to make decisions through identifying, analyzing and balancing different 
alternatives in order to achieve a common objective [52]. AHP helps in making decision 
based on the pair wise comparisons on a scale of 1 to 9 in a logical way, we have the chance 
to check consistency in the output obtained [34] and also we can find the distance between 
every pair of item. For a given set of n requirements, the decision maker needs n*(n-1)/2 pair 
wise comparisons to know the priority between requirements. These judgments are validated 
in between the pairs by comparing them under the scale of 1 to 9 in which one represents 
equal importance between them and nine says they have extremely difference in importance 
[54]. The increase in the number of requirements raises the number of comparisons which 
makes the process difficult and sometimes leads to inconsistent judgments. Though there are 
methods to reduce the comparisons by 75 percent, it in turn reduces the number of redundant 
comparisons which may lead to judgmental errors. The decision maker needs to check the 
consistency level as the requirements are not directly compared to each other [50]. 
 

3.6.2 CUMULATIVE VOTING (CV) 
 
In Cumulative voting (CV), the stakeholders need to distribute an imaginary amount of 100 
points among the list of requirements allocating more amounts for the requirement they think 
has higher priority and the remaining points to the other requirements. Cumulative voting 
method is also known as 100$ test method. This method helps to know which requirement 
has higher priority and which has the lower priority based on the points allocated to that 
particular requirement giving certain value to all the other requirements in the list. This 
method benefits us by assigning the ranks according to the priority keeping in mind the 
importance of every other requirement and also to know the distance between the items. All 
the values assigned by the stakeholders will be considered for the analysis in which results of 
each will be averaged to get the importance of each quality requirement and based on their 
priorities we can find the alignment between the groups by finding the correlation between 
them [23]. The main problem with this approach is that when the number of requirements is 
large the partition of 100 points leaves very little value to each other requirements. For this 
we can increase the number of points to 1000 or 10000 which could make the work easy 
according to [30]. This method uses ratio scale for evaluation and helps in making decisions 
and assigning priorities. But when one need to compare the alternatives among different 
sections or categories, it is difficult as other alternative in the other categories are 
independent of the present alternatives [51].  
 

3.6.3 RANKING 
 
Ranking is a well-known technique in which for a given set of n requirements the most 
popular or important requirement is given one, the other requirements get the values based 
on the first one and the least important one gets the rank n. For a single stakeholder to sort 
requirements ranking helps a lot but when there is more number of stakeholders, it is 
difficult to obtain the difference between their ranks allocated to different requirements 
according to [30][53]. The scale of measurement that supports ranking is ordinal scale and 
this method becomes complex as the number of requirements increases [53].That’s why we 
have certain other techniques like planning game, binary search tree, numerical assignment 
etc which are clearly stated in[30] [48] [55]. 
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3.6.4 HIERARCHICAL CUMULATIVE VOTING 
 
A method or technique useful for prioritizing requirements in the field of software 
engineering is Hierarchical cumulative voting [30]. HCV has the combined use of 
cumulative voting and Analytical Hierarchy process methods with extended benefits. HCV is 
useful to make decisions in complex situations on which requirement is to be considered 
from different levels of requirements groups among a group of stakeholders.HCV splits the 
requirements into different hierarchies, which help this technique easy to use and unique. In 
HCV the requirements are divided into high level requirements and low level requirements. 
The high level requirements are considered as a master group which is further divided into 
different low level requirements groups. Each category in master group is further divided 
into certain individual requirements.  In HCV method, each hierarchy is to be distributed 
with an amount of 100/1000 points along with the main master group. The relative 
importance of each individual quality is calculated making use of each element in CV group 
and is multiplied by the value given to the related category in master list, the number of 
qualities in that particular hierarchy and the obtained values are scaled to 1000 in order to 
make all the elements of same order. The process of different steps is clearly explained [23, 
30, 31] to calculate and assign individual priorities. The strengths and weaknesses of each 
technique can be observed from table 10. 
 
 
Table 10 Different evaluation criteria between prioritization techniques [103] 
 

Evaluation 
Properties 

AHP CV HCV Ranking 

Scale measurement Ratio Ratio Ratio Ordinal 
Consistency check Required Not required Not required Not required 
Pair wise 
comparisons 

Easy Easy Easy Difficult 

Ability to work 
when more 
requirements 

Less Considerable More Less 

Number of 
comparisons 

More Less Less More 

Sophistication Very complex Complex Complex Easy 
Level of difficulty More Less Less Less 
Requirement 
grouping 

Not possible Not possible Possible Not possible 

 
To solve the problem of more number of requirements in this approach it is necessary to 
prioritize them. If AHP is used for prioritization, it leads to a lot of comparisons, also takes 
much time and the user cannot have the control and faith on the consistency and may lead to 
judgmental errors as explained before. Hence this method cannot be considered for this work 
and is out from list. 
Although CV helps to find the prioritization based on the distribution of points and easy for 
the user to execute, it is difficult to assign values to different levels of requirements at 
different abstractions and it not efficient to use when the number of requirements are more. 
Hence a method which can support hierarchies is important and so CV method is not suitable 
for prioritizing in this approach. 
Ranking is easy when there are less numbers of requirements and is absolute for one 
stakeholder. But when there are more number of requirements and groups of stakeholders it 
results in ties which should be avoided in this thesis. Hence ranking does not suit well for 
prioritizing the quality requirements in this thesis. 
Here it is necessary to prioritize in this approach and there are large number of requirements 
so the method HCV is selected in which one can distribute the requirements into different 
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hierarchies and this could be easy for the stakeholders to assign the values and is also easy 
for the authors to gather certain conclusions based on the results obtained.  
 

3.7 ALIGNMENT 
 
There is a problem related to alignment which is explained in section 1.2. Barney and 
Wohlin [1] proposed a method and evaluated it in one company. The method is named as 
SAAMS and is explained in the following section 3.6.1. 

3.7.1 STAKEHOLDER ALIGNMENT ASSESSMENT METHOD 
FOR SOFTWARE PRODUCT QUALITY (SAAMS) 

 
To find the alignment between the stakeholders Sebastian Barney and Wohlin [1] proposed a 
method called Stakeholder Alignment Assessment Method for software product quality. 
SAAMS method is evolved from Theory W and VBSE which explain the importance of 
working towards a common goal by satisfying all the views and ideas of success critical 
stakeholder groups. To know the intention and views towards the value given by different 
stakeholder groups to different quality attributes is acquired through this method. For this 
method Wohlin et.al [1] used different quality models, prioritization techniques, the concept 
of value and Theory W. The list of quality attributes are divided into three main sections as 
features, system properties and project management. These are set into three different 
hierarchies which are further divided into sub attributes and one main list consisting of the 
three groups. The stakeholders need to assign values in the scale of 1000 in each set along 
with the main list. The values given by different stakeholder groups may be same or different 
depending on their opinions towards the importance of that particular attribute. From the 
values given by different stakeholder groups’ correlation between the groups is calculated 
using Spearman rank correlation through which alignment between the groups for every 
individual quality attribute is calculated. This method is useful to calculate the priorities both 
in ideal situation and also in normal situation. 
 
As SAAMS method is evaluated in only one company the authors of this thesis intends to 
add some additional evaluation by investigating it in different companies. The way in which 
authors have planned a solution and their contribution to acquire it are being explained 
clearly in the following section. 
 

3.7.2 SOLUTION 
 
Barney and Wohlin [1] proposed a solution to the problem that was addressed in the previous 
section. They proposed SAAMS method [1], evaluated the method in one company, and then 
they applied the method to investment, intellectual capital and in global context. There was a 
solution in their thesis but was not evaluated in different contexts. There is no good 
understanding of the reasons why there is misalignment between the stakeholders in a 
company in their paper and here the authors tried to strengthen it in the thesis. Moreover 
there are very few studies in empirical and these studies haven’t explained the reasons for 
alignment/misalignment between the groups. There is a solution without enough evaluation. 
Here to add some additional evaluation in comparison to the studies conducted before the 
authors have conducted the case study. Case study is useful to investigate the method in 
different contexts and also useful to investigate the reasons for misalignment qualitatively. 
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4 RESEARCH METHOD SELECTION 
 
In our thesis work we have made use of both qualitative and quantitative methods [27] which 
are being explained. Research methodology helps in guiding the way to form a relation 
between what is to be found or answered by the research questions [22]. In order to answer 
the research questions certain data collection techniques are required. Specifically they are 
divided into two dimensions. The first one is the research approach and the second is the 
method of data collection. In the first approach Pure Qualitative, Pure Quantitative, and 
Mixed Approaches are the main aspects. The pure qualitative approach can be exploratory, 
open ended and a free flowing research for the qualitative data collection. The pure 
quantitative approach is structured, confirmative, closed ended, controlled and a linear 
research [22]. The mixed approach is that in which we collect the data by using both 
quantitative and qualitative approaches.   
As said by kitchenham et al., in [28], case studies, survey and experiments are some of the 
common empirical approaches to acquire data and to draw valid conclusions in order to 
provide generalizations and construct certain theory based on the results obtained. The 
overview of the research methods is explained in section 4.1 and overview of different data 
collection methods are explained in section 4.2. 
 

4.1  OVERVIEW OF RESEARCH METHODS 
 
In this section, different research methods are explained. The importance of different 
research methodologies and the one we have selected for other study are explained in the 
following. 

4.1.1 CASE STUDY 
 
A case study is an empirical method that is powerful in nature and flexible to use [36]. Case 
study helps in providing an in-depth understanding of the phenomena that is under study 
[20].Case study has its focus on the case that is being investigated and differs from other 
flexile approaches without having the same objective of generalizations [21]. Case studies 
are primarily used for exploratory purpose, can gather rich descriptions based on the 
responses one gets. Now a day’s empirical research studies are becoming more focused and 
researchers are showing interest in the field of software engineering [18]. These case studies 
are well suited for answering the questions “how” and “why” in research by focusing on the 
contemporary events and having low level of control compared to other empirical methods 
[36]. Case studies are useful to perform research, investigate reasons in real context and to 
know the relation between the variables under study in a specific context [17]. In case study, 
to collect data required for investigating a phenomenon is made through different data 
collection techniques [37]. The main advantages of a case study are they are easier to plan, 
provide rich descriptions, helps to construct theory based on the results, can extend their 
focus on contemporary events, flexible to use with other strategies for example case study 
can be used with survey and survey can be used within case study [17, 37].  But case studies 
are hard to bring generalizations from the results obtained and it is not easy to interpret 
results [37]. We can precisely say that case studies help to find the relationship between a 
limited numbers of events emphasizing detailed explanations for that particular context.  
 
Case studies can be Explanatory, Exploratory and descriptive in nature. The aim of the case 
studies is to collect the data from the present situation, to analyze the data realistically using 
certain techniques and interpreting correctly to draw conclusions which will help the 
stakeholders to know their mistakes and researchers to study and construct theory based on 
the results [20]. These case studies can be conducted either with individual persons or it can 
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be conducted by considering a group of people in an organization, it can also be conducted 
only for the head of the departments of an organization to gather descriptions that are useful 
for research. In accordance to the situations present in the organization case study can be 
done with the combination of different methods which may have strengths and weaknesses. 
These cases studies are mostly used for qualitative research and can be used for quantitative 
also. The three different approaches of case study are Exploratory, Explanatory and 
Descriptive. Exploratory is one of the case study in which the framework of research is 
created ahead before planning to enter the field of research. Whereas explanatory is a case 
study which is based on a single event which means that it is the study which is conducted 
on the data available and to draw an effective relationship. This helps in explaining how the 
things have happened. Descriptive case study is the case study in which the researcher starts 
with a descriptive theory and sees the possibility of the problem that may occur during the 
execution of the project which sometimes makes use of pattern matching procedure during 
this kind of studies. Several data of the related topics are matched, compared and studied 
with this pattern. 
 

4.1.2 SURVEY 
 
Survey research is the process of acquiring data from a set of people related to their past 
experiences, their characteristics, opinions etc and tabulating the data [22]. Surveys help us 
in collecting data from a population using sampling in a large scale and the results are 
generalized using statistical methods.  The data can be collected either from the past 
experiences or for the future development of the product [37]. The survey may include 
questionnaires or interviews to collect data from the population in general. These surveys are 
conducted to know the opinions of each individual separately. Questionnaires are something 
that a stakeholder has to put their thoughts in the form of numbers or to select an option from 
a set which a researcher has classified according to his need. The stakeholder has to think 
well before he put them into the sheet. Using these results the researcher will try to draw 
some conclusions in regard to the work they are doing. A clear description of the 
questionnaire has been given in the section 4.2.1of data collection methods. Interviews are 
another method which can be used by the researchers to conduct the survey. In this the 
stakeholder will be asked questions in regard to the work being done by them in relation to 
the research being done by the researcher. The advantage of survey is that we can know the 
opinions, attitudes, behavior and comparison between individuals [37]. 
 

4.1.3 EXPERIMENT 
 
Experiments focus on contemporary events and the researchers need to have control of the 
events like behavioral events [17]. Experiments are conducted mostly in a laboratory under 
the guidance of a researcher and have very limited scope. Though the scope of an experiment 
is very limited the advantage is that the study can be planned and conducted to predict the 
phenomena and the researcher has control on the variables which help to compare different 
techniques or methods using experiment [37]. The experiments are conducted in two ways. 
They are true experiments and quasi experiment [29]. Randomly designed experiments are 
called as true experiments and non-randomly designed are called as quasi experiments. The 
experiments which are conducted in laboratories are conducted with control and those 
conducted in the fields are without control [32].In experiments the variables are measured 
with different values and the process continues to collect quantitative data on which 
statistical methods are applied. The quantitative data collected through experiments is used 
to draw generalized conclusion which can be valid to satisfy a large population [37]. 
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4.1.4 SELECETED METHOD FOR THIS RESEARCH 
 

To find the alignment between different stakeholders in a company it is necessary to study 
the people who have been working for a while in real-world to actually make an observation 
about alignment/misalignment and to collect the real world data which can be gathered using 
the case study to understand the practice for other similar situations [22, 28]. Case study 
helps in gathering data about the area of study which is poorly understood [22]. So, the 
approach we have followed in our study is a case study strengthened by qualitative 
interviews and quantitative survey to explore into the poorly researched area of stakeholder 
alignment. We chose case study to assess the alignment between the stakeholders because it 
helps in gathering the richer information and the reasons for alignment can be obtained by 
the values that the stakeholders assign. So to study a particular company in depth and to 
know alignment between the stakeholders involved in it case study is the right instrument 
and so we have chosen case study as our research methodology. In case study one can use 
various data collection methods to collect information which includes interviews, focus 
groups, observations, survey etc. For this thesis work the authors have selected case study as 
the research method in which a set of employees are chosen from different companies for 
interview and survey for collecting data. As it is difficult to clearly explain about alignments 
through quantitative data, the advantage of qualitative interviews which helps in obtaining 
rich descriptions about the context are also considered in the process of case study. 
Interviews will help us to understand, analyze and draw conclusions in the case study and 
strengthen the stakeholder views on quality. Case study also provides richer information with 
low level of control focusing on the contemporary events. Hence case study is chosen as our 
research method which seems to be appropriate to the situation and serves the purpose.  
 
  The following table 11 explains the usefulness of different empirical research methods in 
different factors. 
 
 
Table 11 Selection of different approaches [17] 
 
Empirical research 
method 

Level of control Richness of 
information 

Effort of collect 
data 

Focus on 
contemporary 
events? 

Case study Low High High High 
Survey Low Low Low High 
Experiment High Low Low High 
 
 
LEVEL OF CONTROL 
  
In empirical studies one need to gather the detailed information about the research area in the 
real world. It is difficult to control or confine the views of the reader when the reader is 
interested to give information which is very lengthy and it is also difficult to generalize the 
data which shows the need for level of control. 
 
RICHNESS OF INFORMATION 
 
To describe a situation that is being studied one need to get detailed information from the 
participants which serves the purpose. If the researcher is able to gather all the details of his 
study by knowing advantages, disadvantages, requirements in his research area then one can 
say that the information gathered is rich enough. 
 
EFFORT TO COLLECT DATA 
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 To collect data one need to have and invest in resources such as time, people, money etc. 
For empirical methods one need to invest certain amount of time to contact employees, make 
an interaction with them and to convenience them to participate in their research which also 
involves cost and other resources. Sometimes it is very hard to get the information from the 
participants and the researcher needs to make more effort. 
 
FOCUS ON CONTEMPORARY EVENTS 
 
 It is essential to have focus on the research topic, the situation of the present by making use 
of the past data and also by collecting the data from the people based on the current 
practices, processes, documents etc to concentrate on the development and research areas. 
 

4.2 OVERVIEW OF DATA COLLECTION METHODS 
 
In this section, different data collection methods that are being used by many researchers in 
their research work like questionnaires, interviews, focus groups, observations, and 
secondary data are explained. These are the simple techniques which are used to collect data 
for the empirical studies. For the research work one can use one or more of these data 
collection methods to collect data required for the research based on the context. These 
methods are mostly used in empirical studies like case study, survey, experiment to collect 
the required data. The list of different data collection methods is explained in the following 
sections 4.2.1 to 4.2.5 which include the data about questionnaires, interviews, focus groups, 
observations and secondary data respectively. The methods that are suitable for data 
collection in this thesis work are explained in section 4.2.6. 
 

4.2.1 QUESTIONNAIRES 
 
This is considered to be the major method for data collection. For conducting this 
questionnaire, one need to prepare a self report taking into consideration the requirements 
that are to be full filled. There are basically 13 important steps explained by [59] and are to 
be fulfilled while preparing a questionnaire. They are: 
The first and the foremost requirement is that we need to take care that the questionnaire 
prepared is matching to the objective of the research. The second step needed is that one 
should try to have a good understanding about the participants. The third step is to take care 
about the language in which the communication will be done between the researcher and the 
participants. The fourth step to be considered is that while making a questionnaire one 
should see that the questionnaire is precise and simple. The fifth step is that one should not 
use loaded or leading questions. The sixth step is that duplication, tricky of questions should 
be avoided. The seventh step to be taken care is to avoid grammatical errors. The eighth step 
is to find out that we need to include an open-ended or a closed-ended question. The ninth 
step is to prepare closed-ended questions which contain mutual scope and in-depth 
categories of response. The tenth step is that we need to consider different types present in 
the response group of the closed-ended items in the questionnaire. The eleventh step to be 
considered is that we need to use multiple items for measuring the concept outlook. The 
twelfth step is that we need to prepare a questionnaire in such a way that it is easily 
understood by the participants to use it. The final step is that the questionnaire must be 
undergone through the navigation test. These are the 13 principles to be considered for the 
construction of the questionnaire. This method is convenient to get fast responses and also 
easy for the participants to answer the questions and can be distributed to groups. It is very 
helpful for analysis of data in closed-ended items. Sometimes analyzing of data is a very 
time consuming process in open-ended items, questionnaire requires validation, 



  26 

questionnaire need to be short, and there may be chance of data missing, the response rate 
may be low, Sometimes no one will response to some set of selected items. 
 

4.2.2 INTERVIEWS 
 
In this method the researcher asks the questions which are formed by him for the context he 
studies. In this method, questions are posed personally by the researchers for each individual. 
In general, one prefers individual participants to participate in the interview to answer the 
questions where as group interviews are also conducted in some situations. Interviews are 
conducted to get clarifications, explanations and detailed information. The disadvantage of 
interviews is that the researcher needs to spend much time to plan it, to gather the 
participants and to execute interview. Interviews can be categorized into unstructured, semi-
structured and structured [59] [22]. 
 
Unstructured Interview 
 
In unstructured interviews the interviewer forms the questions which are not structured or 
organized before and the questions are based on the situation [22]. In unstructured interviews 
the questions are posed in a particular area of research which the researcher is interested 
without any planning [60]. The disadvantage of unstructured interview is that we get 
different answers from different people who participate in the interviews and the questions 
may also vary as the researcher asks questions according to the situation [22].  
 
Semi-structured Interview 
 
The next type is semi-structured interview in which the interviewer follows the pattern of the 
questions that are structured and while interviewing if something seems to be in relation and 
interesting he can  drive the interview in that direction taking care to cope the situation back 
with the interview questions list that he had prepared. While interviewing, the researcher 
should clearly know how to manage the interview questions or structure of the interview he 
planned and be prepared before making sure that all the questions are answered so that this 
method of semi-structured interviewing serve to know better information about the object 
being studied. This kind of interviewing is mostly used to gather the relationships between 
the events or conditions in case studies.  
 
Structured Interview 
 
The third kind is structured interviews; this kind of interview is very well planned and is well 
organized before proceeding into the work or interview. The interview is conducted exactly 
in the same way the questions are planned. This type of interview resembles to a 
questionnaire based interview. The main objective of this kind of interview is explanatory 
and descriptive [60]. These interviews are highly interactive and we can get information very 
clearly. The main advantage of interviews is that it finds a path to rectify the miss 
interpretation of the data which is collected from certain people in the real world. Interviews 
also have certain disadvantages as it is an expensive and time taking processes.  
 

4.2.3 FOCUS GROUPS 
 
Focus groups are similar to group interview in which a group of 3 to 10 or more individuals 
are allowed to discuss on a specific area or context in order to gain or obtain their views, 
perceptions, opinions in that area of interest. In this method, the people are selected based on 
their experience and characteristics that are in relation with the specific topic that is being 
focused in the study and are monitored by the moderator (researcher) as explained in [61]. 
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Qualitative information can be obtained from focus groups as people who participate in this 
study are allowed to have an interactive discussion making everyone involved by giving 
them the chance to  ask questions, explaining the incidents or problems faced, sharing ideas 
etc [62]. Focus group is one of the most useful data collection techniques as it allows the 
researcher to draw some conclusions when the discussion reaches deeper into the domain 
and obtain richer information. In this method the researcher can record the discussion 
through audio, video or taking notes to strengthen the research work. Focus groups method is 
exploratory in nature and allows the researcher to understand how the participants interact 
with each other, gather information from people’s ideas, perceptions etc. In spite of many 
advantages we also have certain problems as it sometimes become expensive, when more 
participants are not involved and necessary discussion is not available.   
 

4.2.4 OBSERVATIONS 
 
This is another data collection method in which the researcher tries to observe the participant 
either in a structured environment or in a very natural environment. These are conducted to 
know how the work is being implemented in a team by the software engineers. There are 
different kinds of observations present. One method of observations is monitoring and 
recording each and every step being performed by the participants and then later on 
analyzing the data recorded. The other method is the think aloud method in this method the 
researcher tries to keep on asking question regarding the strategies and about the way they 
think to make them think aloud. This method can be also done with the recordings. The other 
method is when some meeting is going on then the observer tries to observe the situations 
happening in the meeting. By this way the observer can get more related information about 
the research topic. Observations approaches can also be further divided into two they are 
high or low interaction of the researcher, high or low awareness of the researcher which are 
to be observed [60]. The main importance of the observations is that we can have a deep 
understanding of the subject on which the study is being executed. 
 

4.2.5 SECONDARY DATA 
 
Secondary data is sometimes also known as the available data. In this method the researchers 
uses mostly the available data i.e. the data which is already present. This data can also be 
used with other data or used directly as the main data by the researcher for the further work. 
There are some kinds of forms in which the secondary data can be available such as personal 
documents, official documents, physical data and archived research data. The personal 
documents are the documents in which we have some written documents and some recorded 
data from which the researcher tries to extract information that would be helpful for his 
research work. Official documents are the documents which are being recorded by some 
person in the organization with respect to the organization. Personal data is the data useful 
for the exploration as this data gives the information about each individual person views, 
perceptions and the way they perform. This can be done for speculated span of time. 
Archived data is an inexpensive data but is reliable and valid data which can me more useful 
for the exploration and conformation works. This is very easy process to analyze the data.  
The above stated are the available data collection methods which can be useful for the 
researchers in general based on their topic of research. We have opted interviews and 
questionnaires for our data collection and the reasons for this are explained in the following 
sections. 
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4.2.6 SELECTED DATA COLLECTION METHOD IN THIS 
STUDY 
 

From the above methods the authors have selected the questionnaire and semi structured 
interviews to collect data required for the thesis work. The authors used questionnaire forms 
which are formulated using HCV technique. The form is provided with the instructions to fill 
it, the prioritization hierarchies in which different individuals need to provide data in the 
form of points in the column of relative importance in both today and in ideal condition to 
collect the data by surveying different individual stakeholder groups in companies. And in 
the final it consists of the information to be filled by the participant. The main motivation for 
conducting the survey is to know views of different stakeholders in prioritizing the quality 
requirements.  In this process the survey results of 26 people from three different companies 
are acquired initially. But due to ineffective data sets from one company C the results 
obtained from that particular company C are ignored. Then to know the reasons for the 
misalignment between the groups the data collection technique used is semi structured 
interviews. In this process the authors have interviewed different groups of stakeholders 
from Company A. These are clearly explained in section 5.4 and 5.5. The main motivation 
for choosing questionnaire in survey is to know the importance given by each stakeholder to 
different quality attributes and the motivation for semi structured interviews is to get the in 
depth views and opinions of different stakeholders towards quality. The face to face semi 
structured interviews really help a lot to get the valid and faithful results directly from the 
interviewees. 
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5 EMPIRICAL RESEARCH DESIGN 
 

In this section it is explained about the structure that was followed during the process of the 
thesis work, which techniques were used to collect the data and the way the analyzed data is 
related to answer the research questions. The approaches used to define research questions 
and the way data collected through interviews and surveys is explained in detail. 
 

 

 
Figure 2 Diagrammatical representation of the Research process followed 
 

5.1 RESEARCH CONTEXT 
 
COMPANY A  
 
This company was established in 1982 and is a leading telecommunication company 
providing different services and support systems. It provides solutions and services for 
various products like billing systems, Operations Supporting systems and others. The 
company has also spread its roots into outsourcing customer service. This company A is 
having its services spread over 60 countries and have employees of around 19000 
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worldwide. As the company does not want us to reveal their details we are not mentioning it 
here and the information of this company is clearly described in the table 12 below. 
 
Table 12 Context description for company A 
 
Domain Telecommunications domain 
Market Market-driven development 
Type of application Business and operational support systems for service 

providers 
Development process Software development life cycle and trying to 

implement scrum practices 
Roles and experiences Project managers, developers, testers and designers 

with experiences between 4 and 8 years respectively 
Company certification CMMI level 3 
 
COMPANY B 
 
Company B is one of the multinational companies in India which provides IT services all 
over the world. The employees that work in the company all over the world are more than 
one hundred thirty thousand members and it crosses revenue of 6 billion US dollars. The 
detailed description of the context is given in the table 13 below. 
 
 
Table 13 Context description for company B 
 
Domain IT services 
Market Market driven development and is all over the world 
Type of application All types of IT services 
Development process CMMI  
Roles and experiences Project managers, developers, testers and technical 

analysts 
Certifications ISO and CMMI 
 

5.2 RESEARCH QUESTIONS AND THE APPROACH 
FOLLOWED 

 
To conduct research and to achieve answers to the research questions and objectives there 
are different approaches like quantitative, qualitative and mixed approach. In our thesis work 
we followed mixed approach which makes use of interview and survey to provide good 
descriptions and to make sure we attained our objectives. The research questions that we 
have formulated, their objectives and the approach we followed to achieve these objectives is 
explained in the table 14 below. 
 
Table 14 Research questions and selected approaches 
 
Research question Objective  Research Approach 
 
1. What differences are there 
in companies with regard to 
alignment/misalignment? 
 

To find the alignment 
between different 
stakeholder groups in a 
company  

For this we are making use 
of quantitative research 
approach such as survey 
form which is constructed 
using HCV to prioritize the 
quality requirements and 
based on the data obtained 
we categorize the views, 
ideas to find alignment or 
misalignment obtained. 



  31 

 
2. Why are companies 
misaligned /aligned?  

To find why different 
stakeholder groups focus on 
different quality attributes 
and to provide a consistent 
alignment to determine and 
manage quality from 
different contexts. 

We performed a quantitative 
research approach survey 
along with qualitative 
interviews to get the valid 
reasons for finding whether 
the companies are aligned/ 
misaligned. 

3. Based on the results, what 
changes to the method are 
beneficial to improve it? 
 
 
 
 

To help align quality 
requirements in future and 
to make different groups of 
stakeholders agree on 
common understanding of 
quality and work toward a 
common goal. 
 

We are conducting our case 
study with surveys and 
interviews to answer this 
question. 

5.3 MAPPING OF DATA COLLECTION METHODS 
AND RESEARCH QUESTIONS  

 
Initially the data required for the thesis was collected from companies in Finland, Sweden 
and India. The participants are software employees whose designations are project managers, 
software developers, software testers, software designers and technical analysts. For 
collecting the data from the companies’ two methods were used. One is survey questionnaire 
derived using HCV method and the other is semi-structured interviews. The questionnaires 
were sent through emails to three companies, two from India and one from Finland and the 
semi-structured interviews were conducted with the employees in company A. In total 26 
persons from two different companies in India and one company in Finland have responded 
for the survey out of which only 17 were taken into consideration as the others sets provided 
by company C show perfect alignment which seem to be irrelevant. From company A 
interviews were taken from 8 people with different roles and experiences which can be seen 
in table 17. 
 
 This study is the replicated study and it differs from the original study with the inclusion of 
semi structured interviews along with the questionnaire and the collection of data is from 
different data points. To have an idea about the survey process the authors have gone 
through a survey to find different views of stakeholders which has been conducted by 
E.Johansson et al., in 2006 [19]. There are a number of data collection methods which are 
explained in section 4.2 and one or more can be used from them for research based on the 
type of research method selected. Based on the research questions stated in section 1, the 
appropriate method of data collection is being explained in the following table 15. 
 
  
Table 15 Selection of data collection method to answer research questions 
 
Research Question Data collection method Selection 
1. What differences are there in 
companies with regard to 
alignment/misalignment? 

Form/Questionnaire 5.4 

2. Why are companies misaligned/ 
aligned? 

Interviews 5.5 

3. Based on the results, what 
changes to the method are 
beneficial to improve it. 

Both interviews and questionnaire 5.4 and 5.5 
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5.4 QUANTITATIVE INFORMATION/ DATA 
COLLECTION FORM 

 
The participants for filling the survey forms are selected using convenience sampling and 
also with the help of project manager. The authors have taken care that the participants are 
not taken randomly. By discussing with the project manager the participants are selected 
according to the convenience of the participants and also made sure that people from 
different roles are involved from diversified groups. The main problem here is that there is 
chance for filling the forms together and the result may not be the real. Hence to avoid this 
sampling bias care had been taken that every individual filled the forms separately without 
any discussions. 
 
In the process of data collection to know the opinions and perceptions of different 
stakeholders we have selected data collection form based on the questionnaire. In this 
process of collecting data, we have first explained them about our work on quality and then 
they were given the questionnaire forms to be filled up. The survey form was initially 
developed by Sebastian et.al [1]  based on Hierarchical Cumulative Voting technique which 
asks people to spread or distribute some values or numbers in the tables so that the authors 
can calculate the correlation between the stakeholders and find the differences between them 
using certain statistical method like Spearman rank correlation. The form is an excel sheet 
consisting of four sheets in it. The first sheet in the form gives the detailed explanations and 
brief description about the instructions of filling the form. The second sheet consists of four 
different tables which are hierarchies of different levels of requirements that were 
constructed to form HCV method and in the field of relative importance in the tables the 
stakeholders need to fill the data using the numbers in today’s condition and third sheet is 
about ideal condition. The fourth sheet is used to gather the information of that particular 
employee and the fifth sheet gives the description of definitions that were used in this 
context. After giving a detailed explanation of filling the form, we gave the form to each 
interviewee to fill it with numbers and explained them that the form is to prioritize the 
attributes according to the views of different stakeholders. After the forms are filled by the 
stakeholders in one company we requested them to participate in the interview individually 
and they accepted it. The survey forms are also used to gather the information from different 
roles in the company in which the stakeholders involved are project managers, developers, 
testers and technical analysts. After the task of filling the form, we have explained them 
about our thesis work and the way that we want to proceed. The detailed description of the 
form is being explained in the following paragraph. 
   The questionnaire was first developed by Wohlin et al using the Cumulative Voting (CV) 
technique. As the participants felt problem in distributing the points among large number of 
requirements which are at distance, the authors have upgraded the form from CV to 
Hierarchical Cumulative Voting (HCV) .In this form, HCV is the technique which is the 
combination of four different hierarchies or CV lists with one master list having features, 
system properties and project management as its contents. Each category in the master list is 
a hierarchy of certain number of requirements which make individual sum of 1000 points in 
each table along with the master list.   The participants should distribute a sum of 1000 
points in each list along with the master list. Care has been taken so that the sum in each list 
will be equal to 1000 points after distributing to each individual quality in all the lists. Each 
individual participant is given the form and are explained the way to fill the form, definitions 
of individual quality according to the quality models.  The form consists of four different CV 
lists which contain the following items in each. The master list is named as Overall which 
contains three high level requirements which are then further divided into hierarchies of low 
level requirements. This can be observed in the following figure 2. 
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Figure 3 Master CV list in HCV in data collection form 
 
Each of these categories in the main list has high level requirements which are 
further divided into low level requirements. The features list is subdivided into 4 
individual qualities, system properties are divided into 18 and project management is 
divided into two more low level requirements. These tables of hierarchy can be 
illustrated in the following figure 3. 

 
Figure 4 CV lists or Hierarchies in Data Collection form built using HCV 
                
               
The numbers of respondents that have filled the form initially from the three companies by 
participating in the survey are listed in table 16. 
 
 
Table 16 Number of people responded to survey and their roles 
 
Role Number of persons from 

company A 
Number of persons from 
company B 

Number of persons from 
company C 

Project manager 2 2 3 
Tester 2 3 2 
Developer 2 2 2 
Designer 2 0 0 
Technical analyst 0 2 2 
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In the above table 16 it can be observed that there are participants from three different 
companies. But due to inefficient data from Company C the authors have ignored their data 
sets. In total 17 participants responses to the survey from two different companies are taken 
into account. The contents and the organization of the form can be seen in the figure 4 below 
which is based on the Hierarchical Cumulative Voting that consists of four different CV lists. 

 
Figure 5 Survey form used for data collection (Excel work sheet) 
 
In the figure4 above, it can be observed that there are four different hierarchies in which one 
is the master group consisting of features, project management and system properties 
whereas the others are the list of categories to each one in the master list. In the above form, 
the field relative influence represents the importance of each quality and the stakeholders 
need to allot points in that field to all the qualities in all hierarchies. According to the points 
given in relative importance field the rank of each quality in that list can be obtained 
automatically which will be helpful for ease of calculations.  Then the data obtained from the 
participants needs to be converted from HCV to CV making all the lists into one which 
consists of all the list of qualities. Each individual quality belongs to one of the category 
derived from the master list. Now it is important to multiply the points given to each 
individual quality with the value given to its respective category in the master list and with 
the number of qualities in that particular group and are to be divided with 1000 to get the 
average of all categories. At last each individual quality will have certain number which 
should be scaled so that the resultant sum of the values is equal to 1000. The individual 
responses will be grouped and then they are averaged giving the chance for the ranks to be 
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determined in the average form for each group and then the correlation between the groups is 
calculated using spearman rank correlation. This is clearly explained in the analysis part. 
In this thesis the survey is conducted in different companies in Sweden, Finland and India 
with members participating in filling the questionnaires. But some companies provided 
insufficient data sets and hence those are ignored. Finally a total of 17 forms are found useful 
as they provide all the stakeholder groups that we expected. 
 

5.5 INTERVIEW STRUCTURE 
 

The interview structure followed is semi-structured interview and was designed to 
understand the reasons for alignment/misalignment in the company. The interviews 
questions are provided in Appendix A. The structure of the interview is divided into three 
categories and is explained below. 
 
 1. Product Background Details: To know the information about the product, company and 
the knowledge of the product to the interviewee. 
2. Quality Requirements Elicitation: Questions to know how the company elicits and 
document the data regarding quality model 
3. Quality attribute Prioritization: Questions to know the importance of prioritization, value 
given to the quality attributes. 
The success critical stakeholder groups in the companies are selected where the people from 
each group participated in the interview has experience varying between 4 and 8 years 
respectively. The stakeholder groups involved in the interview process are listed in the table 
17 below. 
 
Table 17 Participants list in the interview process 
 
Role Description Number of persons from company 

A 
Project manager Responsible to plan, organize and 

execute the project ensuring the 
required resources. 

3 

Developer Responsible for development and 
implementation of requirements. 

2 

Designer Responsible for ensuring that all 
the requirements are gathered from 
client. 

1 

Testers Responsible for verification and 
validation of requirements and 
documents. 

1 

Quality assurance team Responsible for assuring quality 
and managing requirements quality. 

1 

 
 
The interview structure followed in this approach is semi structured interview where all the 
interviewees are posed the same questions allowing them to discuss on certain issues which 
the researcher finds interesting and also the participants are ready to explain. All the 
interviews are some have based on the time available, the role of the employee and 
experience he have on the product to acquire any additional data whenever possible in order 
to know the in-depth information from their knowledge that would be useful to cover all the 
areas of interests in the research.  
The approach followed in interviewing the employees is semi-structured interviews as 
mentioned above. The number of people responded for the interview is 8 in total with 
different roles and experiences from company A. Each person is interviewed individually. 
Based on their view and situation the authors posed questions to them according to the plan 
in an irregular pattern but taken care to cover all the questions systematically to gather all the 
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data that is required making the flexibility of gathering richer information pushing the 
interview as semi structured. Using the interview process we covered certain issues in our 
interview questions which include details of the product, background of the company, 
information about the interviewee role, the process for requirements elicitation, the 
verification process and the validation methods they follow, how they select and prioritize 
the requirements, various tools they use and about the priorities they give to quality 
attributes. We asked regarding Quality requirements, how they prioritize quality attributes, 
their view on quality model and about the methodologies being followed in the company etc. 
 The interviews were conducted for 30 to 45 minutes based on the convenience and the time 
constraints of the participant. Firstly our work is being explained to the participant, and then 
we told them that we are going to record their answers for any further reference. On their 
acceptance we recorded their data electronically. Some of the participants first hesitated to 
record their answers, but after explaining the importance of recording for our data collection 
they accepted for recording. Then we started to ask questions making sure that all the 
required information is being extracted from the participant providing the clarifications 
where required. The interview questions are framed based on the previous work done by 
Sebastian and Wohlin et al in [1]. 
 

5.6 Data Analysis Method 
 

For the data gathered through various research methods as literature review, case study in 
this thesis the authors used certain data analysis methods and are explained in the following 
table 18. 

 
Table 18 Data Analysis Methods used to analyze data obtained through research methods 
 

Research Question Research Method Data Analysis Method 
1. What differences are there in 
companies with regard to 
alignment/misalignment? 

Literature Review and 
Survey 

For analyzing the articles 
retrieved through 
literature review authors 
have followed QDA and 
for survey Spearman rank 
correlation is used. 

2. Why are companies 
misaligned/ aligned? 

Case Study(Interview and 
Survey) 

For analyzing the data 
obtained through 
interview grounded theory 
is used and for survey it is 
Spearman rank correlation 

3. Based on the results what 
changes to the method are 
beneficial to improve it? 
 

Interview For analyzing the data 
obtained through 
interviews grounded 
theory is used. 
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6 ANALYSIS AND RESULTS 
 

The main focus of this analysis is to understand the alignment/misalignment between the 
stakeholder groups and to explain the reasons for this situation. The data obtained from the 
survey forms is useful to perform quantitative analysis and the data obtained from the 
interviews is used in qualitative analysis. The analysis techniques that we have used for 
survey is Spearman rank correlation and for interview is grounded theory which is explained 
in section 6.1 and 6.2 respectively. The following table 19 explains the way in which 
analysis was done. 
 
Table 19 Analyses of the data and results 
 
Research Question Analysis Results 
RQ1. What differences are there in 
companies with regard to 
alignment/misalignment? 

Survey data 
Hcv-calculated priorities 

6.1 

RQ2. Why are companies 
misaligned/ aligned? 

Interview data 6.2 

Rq3. Based on the results what 
changes to the method are 
beneficial to improve it? 

Survey Data and Interview Data 6.1 and 6.2 

6.1 QUANTITATIVE DATA ANALYSIS 
 
The main aim of our thesis work is to find the alignment/misalignment between different 
stakeholders that work on a software product or service in different companies based on the 
way they perceive the software product quality today. As said in [1] in the field of software 
engineering it is important to identify and consider the perceptions or ideas of different 
stakeholders involved in requirements prioritization process to achieve quality. The 
stakeholder groups involved in the software product development differ depending on the 
companies chosen. We gathered the survey data from 17 participants from two companies in 
India and Finland from which the analysis was conducted individually to each company to 
see the alignment or misalignment between the stakeholder groups on the opinions of 
priorities given to the ranked qualities. 
In HCV, all the participants are allowed to spread some assumption points into different CV 
lists in which all the responses obtained from the participants are grouped for analyzing the 
results. All the values obtained in the CV lists from each participant are then averaged within 
that group to get the average value for each quality in the group showing the importance for 
each quality in average form. To analyze the data obtained from HCV form it is necessary to   
group all the responses and average them to determine the ranks which help to find the 
correlation through Spearman rank correlation. Firstly the HCV form is filled by the 
participants from different stakeholders groups. As the different CV lists in HCV contain 
different qualities to make up a category we need to multiply individual quality with the CV 
list from which it is taken. Then we need to multiply the value with the total number of 
qualities in the particular CV group to obtain the resultant value. Hence we can obtain 
individual numbering for every quality attribute whose sum equals the scale of 1000 [30].  
The method in which we group the values can be explained through a small example. If 400 
points are given to certain CV list such as system properties which consists of 18 individual 
qualities in it and 60 points are given to security which is one among the 18, the value given 
to this individual quality can be obtained by multiplying the CV list× individual quality × 
total number of qualities in the set (400×60×18= 432000). This result in turn depends on the 
values which are gathered from others whose sum may be greater (600000) than the obtained 
result then we need to saturate the value using result/total sum ×1000 
(432000/600000×1000=72) as explained in [23]. Then the values can be determined and it is 
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possible to allocate ranks to each individual quality and then correlation can be calculated 
using Spearman rank correlation. In Spearman rank correlation the differences between the 
ranks is first calculated to know the gap between the groups using the formula  
ρ=1-6∑di

2/n(n2-1). Here di represents the difference between the ranks of two groups, n is 
the total number of items and ρ is the variable which determines correlation.  
 
The stakeholder groups in companyA1 seem to be misaligned from the obtained values 
which range between 0.01 and 0.48 that are calculated using Spearman’s rank correlation. 
The qualities are ranked in an irregular way indicating that the groups involved in the 
software product development don’t have good alignment. This shows that the company A 
need to have the right focus towards achieving the common goal by making the stakeholders 
aligned in order to gain quality in final according to theory W. The values in Table20 shows 
the misalignment between the groups in choosing priorities in today’s situation 
 
Table 20 Correlation values indicating the degree of alignment/misalignment between the groups in 
Company A in today’s situation for priorities 
 PM TESTER DEVELOPER DESIGNER 
PM 1.00 0.44 0.31 0.01 
TESTER   0.12 0.21 
DEVELOPER    0.48 
DESIGNER    1.00 
 
From the above table 20 it can be observed that there is a wide difference between the 
perceptions of stakeholder groups. All the individual qualities that are ranked by the groups 
are calculated from the three main CV lists named features, project management and system 
properties which are prioritized in the same order by the groups and the master list 
containing all the three stated above. From the results obtained using correlation values the 
authors observed that there is a large deviation between the opinions of the groups as some 
think features as their highest priority and some others think project management is most 
important but almost all the groups showed interest to keep system properties the least 
important among the three in master list.  But coming to the low level requirements, most of 
the groups ranked their priorities distinguishingly giving higher importance to certain 
requirements and less priority to others as they are more affected by certain qualities than 
that of the other groups. This makes the difference between the groups making the 
correlation value to decrease. For example scalability is given higher priority by developers, 
changeability and testability is of higher importance for testers and stability is given higher 
importance by project managers which create less correlation between the groups in raking 
individual qualities. Hence there is a variation between the groups in ranking priorities to the 
qualities resulting less correlation between them hence one can observe misalignment 
between them in company A. All the values given by different groups in the today situation 
can be seen in the following graph in figure 5. 



  39 

 
Figure 6 Graph representing today values given by stakeholder groups in Company A 
                  
 
The stakeholder groups’ opinions also differ a lot from one another showing misalignment 
even in the way they wanted the priorities to be today in ideal situation. The table 21 below 
explains the misalignment between the groups in company A in ideal situation. 
 
Table 21 Correlation values indicating the degree of alignment/misalignment between the groups in 
Company A in today’s situation in ideal condition for priorities 
 
 PM TESTER DEVELOPER DESIGNER 
PM 1.00 0.08 0.42 0.17 
TESTER   0.06 0.31 
DEVELOPER    0.20 
DESIGNER    1.00 
 
From the today and ideal situations it can be observed that there is a strong variation between 
the correlation values indicating that the groups intend to change in such way where even 
misalignment can be seen. Hence from the two results it can be explained that the groups in 
company A have misalignment between them which may result to certain problems in 
achieving quality of the end product and their opinions in prioritizing the requirements 
indicate the need for change in stakeholder groups’ views towards achieving quality. To 
explain the reasons for the situation qualitative interviews are conducted in company A. 
The data forms which are prepared using HCV method are used to obtain the data from 
company B to know the views and opinions of the stakeholder groups in both perceived 
today and ideal conditions. From the data collected from company B it is observed that the 
stakeholder groups involved do not have good correlation between them making the failure 
of working towards achieving quality as a common goal. The values in table 22 are the 
correlation values obtained from different stakeholder groups to rank qualities by assigning 
priorities to them. 
 
Table 22 Correlation values indicating the degree of alignment/misalignment between the groups in 
Company B in today's situation for priorities 
 
 PM TESTER DEVELOPER TECHNICAL 

ANALYST 
PM 1.00 0.46 0.48 0.23 
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TESTER   0.71 0.26 
DEVELOPER    0.18 
TECHNICAL 
ANALYST 

   1.00 

 
In the above table 22 it can be observed that the values range from 0.18 to 0.71 which shows 
that there is less correlation between the groups but are better than the values obtained in 
table 20 explaining that there is some alignment between the groups but there is still a lot 
more deviation between them. Only the testing and the development groups have good 
correlation between them with values between 0.46 and 0.71 while the other two groups 
have a large deviation in their opinions of ranking individual priorities. In order to know the 
stakeholders opinions in the perceived ideal situation in company B the following table 23 
can be observed. 
 
Table 23 Correlation values indicating the degree of alignment/misalignment between the groups in 
Company B in ideal situation for priorities 
 

 PM TESTER DEVELOPER TECHNICAL 
ANALYST 

PM 1.00 -0.01 0.90 -0.13 
TESTER   0 0.41 
DEVELOPER    -0.16 
TECHNICAL 
ANALYST 

   1.00 

 
From the above results it can be observed that there is a strong disagreement between the 
priorities given to the individual qualities between the groups in today and ideal situations in 
both the companies in the category of system properties. In company A there is a stronger 
deviation between the designer and project manager groups compared to the other groups in 
today condition while it changes to the deviation between project manager and tester in ideal 
condition. This shows the stronger need for alignment between the groups to achieve quality. 
In company B in the today situation the groups seem to be partially aligned but in the ideal 
situation they intend to change in such a way which results to negative correlation as in [26] 
which shows misalignment. The priorities show the varied opinions and perceptions of the 
stakeholder groups which if not corrected will affect the company as a whole.  
 

6.2 QUALITATIVE ANALYSIS 
 
The goals of the study are to a) identify alignment/misalignment, b) understand reasons for 
alignment/misalignment, and c) propose improvements to the existing method based on the 
experiences made during the study.  
 
The analysis of the data can be done by using different theories. For analyzing the results 
obtained we have used grounded theory. This theory was first proposed by Glaser and 
Strauss which is used for qualitative research approach [67].In this theory we assign different 
codes to the data obtained in order to generate a theory by relating these codes. The different 
codes that are used in grounded theory are Open Coding, Axial Coding and Selective 
Coding. As our main intension was to find the reasons for misalignment we have used 
grounded theory proposed by Strauss and Corbin. Though they are certain analysis 
techniques like narrative analysis, taxonomy, typology and domain analysis these don’t serve 
us the purpose of finding the reasons for misalignment and it needs a constant comparison 
which can be done using grounded theory and hence we have chosen grounded theory as our 
analysis technique. Along with the advantages there are also certain disadvantages in 
grounded theory as time consuming, judging the validity of the approach and it is highly 
difficult to represent the results in a way the practitioner can understand. 
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The coding is classified accordingly to the conditions of the grounded theory developed by 
Strauss and Corbin. In this there are three kinds of codes namely open coding, axial coding 
and selective coding. These codes are very interdependent on each other to draw the 
conclusions of the views of the stakeholders, the way they are working in the project. To 
know their understanding levels, we have adopted this coding method to know the 
alignment/misalignment of the teams in the project. These can be explained as follows. 
 

6.2.1 OPEN CODING 
 
This is the method in which we try to analyze the data by identifying the codes, naming the 
results and categorizing them [63]. In this method, the data should be clearly read and every 
statement should be sorted very carefully so that the data related to a specific code is 
identified. We assign some codes to the text based on the data and categories of text and 
labeling of things comes to this method. This coding can be done formally or systematically 
or can also be done very informally [68]. When we start coding the text we get number of 
categories from which we will select the ones which are required to analyze the data. 
Generally open coding is done informally. The codes created will have the descriptions so 
that they may be useful in further explanations. The categories of the codes that we have 
sorted for our analysis according to the data obtained in interviews are mentioned in table 24. 
The employees that we have interviewed are represented as P1 P2….P8 in table 24. 
 
Table 24 Determining Alignment/Misalignment between stakeholders 
 
 P1 P2 P3 P4 P5 P6 P7 P8 
No 
responsibility 

  X X   X  

No knowledge 
on quality 
model 

X X X X X  X  

Usage of tools 
and 
verification 
process for 
quality 

X X  X X X X X 

Undocumented 
priorities 

X X      X 

No common 
understanding 

X X X X X X X X 

Less 
discussion on 
quality 
requirements 

  X  X X  X 

Awareness on 
specified 
quality 
definition 

 X  X X X X  

Chance for 
disagreements 
or conflicts 

 X X  X    

Challenges 
faced 

X  X      

 

6.2.2 AXIAL CODING 
 
This is a process of relating the codes to each other by using the combinations of using some 
general conclusions or involving some inferences from general principles are some of the 
ways of thinking.  To make this understanding easier for the users to use it in all kinds of 
relations, this grounded theory is mainly concentrating on the casual relationships. This axial 
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coding contains some of the basic elements like Phenomenon, Causal conditions, Context, 
Intervening conditions, Action strategies, Consequences [64].  
Phenomenon is the case in which the data can be handled in frames or bits. It can be 
sometimes considered as the outcome of interest or this can be the basic subject itself [64]. 
Causal conditions are another case of handling data. In this we consider the conditions, 
which lead to the development of the phenomenon. This is a mixture of causes and their 
properties. Context is another way in which we handle the data and it slightly resembles 
casual conditions. In this we consider the set of conditions which are impacting on the 
strategies and actions. In research point of view there is much difference between the 
contexts and causes [65]. In this the researcher tries to find out what more interesting and 
which is more use full in the data available. Intervening conditions is another way of 
handling data this is also very similar to context. In this we identify the context with the help 
of moderating variables and mediating variables are used for intervening conditions. Action 
strategies is another way to handle data, based on the intervening conditions and 
phenomenon the goal oriented activities are performed. Consequences are the ways which 
are meant and not meant based on action strategies. 
 
By using all these elements we form the axial codes. In grounded theory we take the 
stakeholders response as basic information and trust their opinions are true to analyze the 
data. The following figure 6 explains the relationships between the codes used in axial 
coding. 

6.2.3 SELECTIVE CODING 
 

Selective coding is another method of forming codes in which we select one category to be 
the core category. The main motto of this code is that it constructs a theory by identifying 
extracting the individual item as a core category and is the central phenomenon for the 
theory. All the essential research lies under this selective coding which helps in revealing the 
whole story of the research. The analysis of the data to be done in grounded theory is mostly 
observed in this section of coding. Based on the results obtained in the interviews we have 
classified the results into some categories based on the grounded theory. The total number of 
categories obtained in these interviews is used to define the understanding of the work being 
done in the team and to know how well they are aligned in the company under core category 
of central alignment. 

Figure 7 Representation of Axial Coding 
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The codes are derived from the answers obtained in the interviews conducted by us in the 
company for each individual stakeholder. In these interviews we understood that each and 
every individual has a different version of thinking towards the quality attributes and their 
priorities. The stakeholders in the team are working in accordance to the product workflow, 
some of the stakeholders doesn’t have a clear idea of the quality model and some think that 
they have a model but they don’t implement it and follow the way insisted by the higher 
authority as they think to finish the work with in time and budget leaving behind the 
quality. Some explain that they have quality model and follow it but could not be 
revealed due to company norms. The companies do have the attention towards the quality of 
the product and hence their prioritization to rank these qualities is varying a lot. As of now 
their working strategy may not cause any problem to the product or to the company but in 
future it may cause a lot of problem because they don’t have common understanding 
between their opinions and everyone deviates from each other opinions. In future for any 
reference towards quality the data available cannot help the individuals to know the priorities 
of requirements and the way they need to develop a product. It is important to know the 
priorities of quality characteristics to achieve quality. If the groups have different ideas 
towards quality it leads to misalignment. The codes represented in the above table 24 are 
explained as follows 
 
NO RESPONSIBILITY 
 
 It was observed that some individual skips from their responsibility of having knowledge on 
process of achieving quality. Three of the participants in the interview explained that they 
don’t deal with the quality related issues and hence they show no responsibility towards 
quality. The need for quality, the benefits with the knowledge on quality and responsibility 
to achieve quality are expressed by the other five interviewees. These five employees 
explained that they try to achieve quality by managing and taking responsibility while one of 
the people from testing group said that quality is not much important for him and he was 
concerned of only testing. Any company’s development depends on the employees who 
think that it is their responsibility to develop and if the employees show no responsibility 
towards achieving quality it may lead to misconceptions on view of quality. This can be one 
of the reasons for misalignment due to varied views of different stakeholder groups of 
having responsibility towards quality. 
 
NO KNOWLEDGE ON QUALITY MODEL 
 
It is important that everyone who works on certain product have knowledge on the quality 
model and the processes used in the organization to achieve quality. One of the interviewee 
said that if everyone in the company have the idea of quality model and implement it 
properly it will be beneficial as it helps the new employees that come into the organization to 
understand the procedures quickly. But more than half of the interviewees don’t even have 
the knowledge of the quality model that is being followed in the company. One interviewee 
explained that during the development if there is a certain quality model and is followed it 
would be wastage of time and cost. As it is time taking to describe and follow the quality 
model they neglected using it by leaving the responsibility to the quality in house teams and 
performance teams to achieve quality. The quality team leader explains that there is a quality 
model for the company but could not be shared due to company policies. 
 
USAGE OF TOOLS AND VERIFICATION PROCESS  
 
Tools help to complete the work faster, with less cost and acquire results in easy way. The 
efficient usage of tools also helps in improving the quality of work. Almost all of the 
interviewees agree that they use certain tools like Mercury, Company Quality tools and 
verification process is done through code reviews to preside quality but one of the employees 
explains that he had general awareness and by watching the other projects working will be 
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helpful for him. While the other employee explains that they have verification for tracking 
the systems and he thinks that more verification is needed. One of the other interviewee says 
that verification is followed for most of the project activities. Various verification 
mechanisms are there – weekly quality review, monthly internal audits by cross teams and 
periodic external review by certified team. In this way everyone is aware of using the 
verification process and tools to achieve quality of the product but they are thinking that 
improved verification would be beneficial. 
 
UNDOCUMENTED PRIORITIES 
 
Sometimes people think certain issues are important and they follow it giving certain priority 
to it but they do not document those priorities. It is important that all have the knowledge on 
these priorities. For instance one of the interviewee explains that it varies and depends on 
budget, project manager and sacrifices quality in certain cases. The other interviewee 
explains that there is trade-off between time and work. Most of the employees did not have 
an idea of these undocumented priorities and they think that more discussion is required for 
this. While the quality assurance team lead explains that they usually come across these 
undocumented priorities during the regular verification and also in some solution 
discussions. 
 
NO COMMON UNDERSTANDING 
 
In order to achieve alignment between the groups it is necessary to have common 
understanding between the groups. But all the stakeholders agreed that they work according 
to the instructions given by the project manager and the higher authority instead of 
discussing the needs and requirements among themselves. The interviewees said that they 
just work on the module they are assigned and if any problem occurred the higher authorities 
give instructions by assigning priorities to certain issues and the employees need to follow it.  
  
LESS DISCUSSION ON QUALITY REQUIREMENTS 
 
We found that there is less discussion and concentration on quality requirements in the 
organization. The requirements are pre developed by the project managers and they explain 
them through regular reviews. Instead people go through different business requirements, 
discuss different applications and guidelines are from project managers. One of the 
employees explains that these are published during the initiation time and on an ongoing 
basis these requirements are reemphasized in several occasions during the development life 
cycle. While the other employees explain that they do not have enough discussion on quality 
requirements and they get them from the customers through managers. The remaining ones 
explain that they do not have much concentration on quality requirements. 
 
AWARENESS ON QUALITY DEFINITION 
 
It is important that all the individuals working in a company have a focus towards achieving 
quality and should follow certain quality definition. As explained in [1] if different 
stakeholders have different perspectives and work with different goals the ultimate goal of 
quality cannot be achieved. While developing a product it is important that all the 
stakeholders have the same view of quality. For instance almost all the employees in 
company A have awareness on quality and quality is to meet the customer’s expectation for 
them. But three persons think that quality is to meet time deadlines and finishing the product 
within budget having accuracy, performance etc.  
 
CHANCE FOR DISAGREEMENTS OR CONFLICTS 
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When there is no common understanding between the groups and each go in their own 
directions it leads to conflicts. One of the stakeholders said that they do not communicate 
with other people as each group provides input and take responsibilities through discussion 
like security awareness meetings. The other person says that there will be no discussion and 
just they get the updates. Some people say that there is no discussion or little discussion 
while the others say that they discuss through emails and in security awareness meetings 
which is not sufficient and leads to disagreements with the work. 
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7 DISCUSSION 
 

In this thesis work at first it was investigated quantitatively whether the stakeholder groups 
involved in software development of a product are aligned or misaligned based on the ranks 
they allocate to different qualities using HCV method. Also to know the differences in 
companies with regard to alignment/misalignment the data obtained through HCV form is 
useful for us. Then the reasons for alignment/misalignment are gathered using qualitative 
semi-structured interviews. The participants involved in the study include project managers, 
developers, testers, technical analysts and designers who are responsible in achieving quality 
of the product. 
 
From the quantitative data it was observed that the groups have individual ideas towards 
achieving quality and all the groups are in different directions which if not aligned may 
cause problems in future. The ideal perspective even in which the groups insist to perform 
are not aligned as they have different views and they do not match which results in 
misalignment due to varied stakeholder views according to theory W. Each and every group 
in Company A and in Company B has different opinions which are found through the points 
they allocated to the individual qualities. The values given by the individuals in the HCV 
form are grouped based on their roles and the alignment between these groups with different 
roles is to be found. In Company A, in today situation the correlation value obtained to the 
individuals in the groups seems to be positive and well aligned. But when considering 
different groups for example if we consider project managers group and developers group it 
was found that they are partially aligned. But when considering project managers group and 
designers groups it was found that the correlation value is 0.01 which indicates that there is 
no alignment or very little alignment.  Every individual group is most concerned with 
individual perceptions on assigning priorities to the qualities resulting to the vast difference 
in their opinions where the groups disagree with the degree of importance in the situation 
today. It was observed that no two different groups have common understanding or 
alignment between them based on the values given by them to individual quality 
requirements. Hence we can say that there is no good alignment between the groups in 
company A in today situation. Now let us consider the values given by Company A in which 
they need to be i.e. in ideal situation. From table 20 it can be observed that there is some 
partial alignment between the same project managers group and the developers group. But 
when considering the correlation values of project managers group with the testers, designers 
group the values are 0.08 and 0.17 respectively which show that there is very little alignment 
or almost no alignment. If we observe the correlation value between testers and developers it 
is 0.06 which show very low alignment. If we observe the values given by the individuals in 
both the conditions they seem to be almost in disagreement. There is a bit agreement 
between project managers groups and developers group in today and ideal situations. But 
these groups with other groups when considered individually show very less alignment 
values. Hence we can say that the stakeholder groups in both ideal and today situation have 
conflicting views towards quality from the values given by them to the individual quality 
requirements. Therefore we can say that the statement of theory W which explains that the 
success of the project depends on making all the success critical stakeholders winners by 
making them working towards a common goal failed in this situation showing the 
misalignment between the groups in company A 
 
Now let us take company B into account, in today situation the values given by the 
individual groups seem to be partially aligned with the project managers group. But the 
technical analyst group seems to be little aligned with the project managers group having the 
correlation value 0.23. Testers group seem to be well aligned with developers group and 
project managers group with correlation values ranging between 0.46 and 0.71 but it is little 
aligned with technical analysts group with correlation value 0.26. Also the developers group 
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is in alignment with testers and project managers group with correlation values 0.48 and 0.71 
respectively but the technical analyst group is in little alignment with developers group. 
Technical analysts group is not aligned with the other three groups with the values ranging 
between 0.18 and 0.26. Hence we can say that the groups are partially aligned with other 
groups except with the technical analysts group which shows very little alignment with other 
three groups. In ideal situation it was found that there are some negative correlation values in 
the groups which show that there is misalignment between the groups. But between the 
project managers group and the developers group there is good alignment and there is partial 
alignment between tester and technical analyst group. But overall we can say that there is no 
good alignment between the groups in ideal situation. Therefore from the two situations we 
can observe that there is some partial alignment and misalignment between the groups. 
In company A and Company B it can be seen that some qualities are more important for 
some groups and are less important to the other groups though some groups end with 
common values finally. In today situation the stakeholder groups in company A seem to be 
almost misaligned and in company B seem to be partially aligned. But in ideal situation both 
the companies seem to be not aligned. Hence we can say that both the companies have no 
common understanding between the stakeholders groups to work towards a common goal 
and have conflicting views with one another which cannot achieve success to the company. 
Therefore it brings the need of Theory W in this situation in order to make all the 
stakeholders work towards a common goal making everyone a winner.  
 
In order to know the reasons for misalignment in company A we have also conducted semi 
structured interviews. The data obtained from the interview helps us to know why there is 
alignment/misalignment between the stakeholders and also the chance to explore into the 
little know area of alignment to achieve software product quality. In order to know the 
importance and value given by the stakeholders towards quality some questions were posed 
to the interviewees and it was found that three interviewees did not perceive any 
responsibility for the quality model that is being followed by them in the company and they 
explain that quality teams are responsible for that which shows the value given by them 
towards quality is very less. When the quality team leader was interviewed to know the 
importance of quality given by him, he said that they follow ISO standards in their company 
and they have the model which could not be revealed for security purpose. This shows that 
there is no awareness, responsibility and knowledge towards quality model to all the 
employees in company. But one of the employees say that they need quality model to make 
the work easier by following it which shows that he intend to know about it as he thinks that 
it is worthy and important to know. Stakeholders have different views towards quality for 
instance the tester thinks that if the system is tested thoroughly and it works as it intend to be 
it is quality for him while others thinks that if the results satisfy the customer the final quality 
is achieved. This indicates the reason for conflicting views of the stakeholder groups. People 
are interested to prioritize the requirements according to their need and they do not follow 
certain techniques to do that. When the data collection forms are used to find their ranking 
towards qualities it was found that there is misalignment between the groups resulting the 
need for knowledge on priorities. When the interviewees are asked about undocumented 
priorities they explained that they require more discussion on it as project managers get the 
requirements from the customers and they explain them to the people in the organization. It 
shows the need for involvement of every stakeholder and the reason for chance of conflicts 
or disagreements.  Stakeholders think that they are not responsible for quality as it is a high 
level asset which should be taken care by the project managers and the quality teams while 
they consider time and cost are only much important. Certain prioritization techniques are 
used for prioritizing requirements as in state of art but in state of practice people prioritize 
based on the requirements and need according to their own priority or according to the 
instructions given by the project managers but not based on prioritization techniques which 
help them in assessing quality based on the priority values given by them. As this is the 
situation it results to chance for conflicts and disagreements leading to misalignment 
between the stakeholders in prioritizing the qualities. To bridge the gap between different 
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teams or groups it is the responsibility of the manager to explain them their importance in the 
development of the product and the need for aligning to work towards common goal. It is 
important and is also explained in theory W that the success of the project depends on the 
success critical stakeholders and by making everyone a winner helps to balance and have 
common understanding towards achieving a common goal. 
 

7.1 VALIDITY THREATS 
 

7.1.1 INTERNAL VALIDITY 
 
 
It is difficult to bring generalization through case study and hence for this the authors used 
survey to know the prioritizations and alignment between the employees. As survey helps in 
knowing the different views of the stakeholders it represents the alignment between the 
employees. 
 

7.1.2 EXTERNAL VALIDITY 
 
The survey was conducted in two different companies which help to bring some 
generalization of alignments between the stakeholders. Also the interviews were conducted 
with the stakeholders with different groups and backgrounds. The interviewees are from the 
same company and same place whereas the survey personnel are from different companies 
which help to avoid this threat. 
 

7.1.3 CONSTRUCT VALIDITY  
 
As quality is one of the important factors of software development it is important that the 
alignment between the stakeholders is good and maintained. Misalignment in the groups 
would lead to possibility of working in different directions and this thesis helps in 
generalizing the results showing the importance of alignment between the groups through 
statistical data obtained through spearman rank correlation. 
 

7.1.4 CONCLUSION VALIDITY 
 
There is a chance for threat in choosing the employees from the companies. But to overcome 
this threat we have used the convenience sampling technique and also help from the project 
managers of the two companies, explained them about our thesis work and they suggested 
some groups from which we have chosen certain employees. 
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8 CONCLUSION 
 

In this thesis work to know the importance of quality and the priorities given by different 
stakeholders we have used a method which is based on Hierarchical Cumulative Voting and 
the form structured for this is explained in section 5.4. In order to know the reasons why 
different stakeholders go in different directions and the reasons for alignment or 
misalignment between the stakeholders is noticed through interviews and the interview 
structure is explained in 5.5. To gather the information we have followed literature review 
along with snowball sampling and conducted a case study which includes survey and 
interviews in different organizations. We have applied Grounded theory and Spearman Rank 
correlation to analyze the data obtained through interviews and surveys. 

 
The results obtained from a case study for determining the alignment/misalignment between 
different stakeholder groups and the reasons for this situation are explained. The final 
conclusion is that there are some disagreements between the stakeholders in the companies 
with respect to priorities they assign to individual qualities and the reasons for this obtained 
using interviews are that due to lack of relationship between the stakeholders, less discussion 
on quality requirement and no importance given to quality. Finally we want to conclude that 
we found some misalignment and partial alignment between the groups through survey and 
the reasons for it through interviews.  
 

8.1 ANSWERS TO RESEARCH QUESTIONS 
 

8.1.1 RESEARCH QUESTION 1 
 
RQ1: What differences are there in companies with regard to 

alignment/misalignment? 
 

 
The stakeholders in the companies have different opinions and different priorities towards 
quality. Some of the stakeholders perceive quality as an import asset where as others treat 
cost and time are important. We have used the data collection forms to know how the 
stakeholders are considering the quality attributes which helps to know the 
alignment/misalignment between them through the priorities they give for different attributes 
in both today and in ideal conditions. Some take functionality as the most important factor 
for the product and some feel that usability has to be concentrated more and some take 
security as the important factor. This difference in understanding the attributes and every 
individual working in different directions without a common goal leads them to 
alignment/misalignment problems. 
 

8.1.2 RESEARCH QUESTION 2 
 
RQ2: Why are companies misaligned /aligned? 

 
To solve this question we have made use of interviews. We have used an interview 
questionnaire to know the in-depth understanding of the stakeholders’ views towards quality. 
From these interviews we came to know that every individual doesn’t have clear idea 
regarding quality requirements and different stakeholders perceive it in different directions. 
We have conducted this interview to different stakeholder groups in a single project like 
project manager, developer, tester, technical analyst, and designer. Each group go in 
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different directions and have knowledge only about the quality requirements that are 
important to them and some have little or no knowledge about the others which leads to 
misalignment and the reasons for this situation are gathered through interview data and are 
analyzed using grounded theory and are explained in analysis section. Some of the factors 
which are making the companies aligned/misaligned are no responsibility, no knowledge 
about priorities, quality and others. 

 
 

8.1.3 RESEARCH QUESTION 3 
 
               RQ3: Based on the results, what changes to the method are beneficial to improve it? 

 
By using this method in the case study we came to know that there are some alignment 
problems between the groups in assigning priorities to different quality attributes in today 
and also in ideal conditions. It was observed that some of the quality requirements are not 
given importance by different stakeholders and this leads to conflicts in decision making. By 
evaluating this method in the companies through the case study we observed that this method 
is good enough to know the agreements/disagreements of the stakeholders and also it help 
them to know the reasons for conflicts between them. Through the feedback collected from 
the companies and through our observation in evaluation of the method we found that there 
are no major changes required but stakeholders say that they need to invest much time and 
patience to give all the required data. 

 

8.2 FUTURE WORK 
 

As the authors have conducted interviews and survey in only three companies and the 
stakeholder groups are limited to five, it would be more beneficial if the method is evaluated 
in different data points and to bring a generalized theory which helps stakeholders to know 
the alignment between them which helps in achieving quality. They can also include new 
directions to research questions to explore in the study by adding more number of 
stakeholders in each group to involve in the survey and interview, also it can be extended by 
spreading it in different directions like into business, management and also in organizing the 
goals by giving importance to value from each individuals view in organizations. 
 
We have an idea that if somebody can extend this thesis and generate certain framework 
which could be set into the organization processes it would become beneficial to the 
software organizations to lead their stakeholders towards a common goal by making them to 
understand the importance of priority and the value they need to give to quality requirements 
for achieving quality through common understanding and alignment. 
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10 APPENDIX 
 

Appendix A: Interview Questions 
 
The background details of the employees and the company are given in the survey forms that 
are filled by the employees individually and those cannot be revealed as the company A 
needs that data to be confidential. The idea of conducting the interview questionnaire and the 
survey form is from SAAMS method developed by Sebastian Barney in [1, 23] and are 
replicated as follows: 
 
PRODUCT BACKGROUND DETAILS 

We will now discuss about Product. I understand that Product is being rolled out to in 
various countries, but I just like to focus on what is currently under-development. 

1. What is your view of this product? How do you think it is better than the previous product 
available? 

QUALITY REQUIREMENTS ELICITATION 

Now we will discuss how the company elicits and documents the quality model. 

1. Are you aware of the companies’ model for software quality? How did you come to know 
about it? If there isn’t a model, do you think there should be one? 

2. What does software product quality mean to you?  

3. How does your view of quality differ from the organization’s view? 

4. Is the quality model tailored for each project/product? What is the process for doing this? 
Who is involved?   

5. How do you think the company defines software quality for Product A? Where is it 
documented? Who was involved in the creation of this quality model? How easy is to apply 
the model when developing Product A?  

6. Is there normally a defined process for the elicitation of a product’s quality model? If so, 
what is it? If not, do you think this would benefit software development projects at the 
company? 

 7. How closely is this quality model followed throughout the project? Is there any 
verification process? What tools are used? Do you think more verification is necessary? 

 8. In addition to these defined and documented priorities and explanations of software 
product quality, is there any undocumented or implicit understanding of software product 
quality that shapes the development of Product A or software development at the company 
more generally? Can you define this at all for me? 

9.  How did you come to know of these priorities and common understanding? 

QUALITIES ATTRIBUTE PRIORITIZATION 

We would now like to discuss how the quality attributes are selected and prioritized for this 
product. 
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10. Are you aware of any processes that are used to prioritize the requirements? Are there 
any formal methodologies/tools? If so, what are they? If there is no explicit prioritization 
process, do you think there should one? Why? 

11. Who is responsible for prioritizing the software quality attributes? Who else do you think 
should be involved in prioritizing the quality attributes? 

12. How much input do you have on ProductA’s quality priorities?  

Communication of quality priorities 

13. Since the stakeholder groups for the project are distributed among multiple sites, communicating 
quality requirements can be hard. 

14. How did you come to know of the quality model and quality requirements for this project? 

15.  How do people on the project know what is more important with respect to software product 
quality? 

16. Is this the same for all sites working on this product?  

17. How do you discuss the quality requirements with  

17a. People within your site? Do you think the amount of discussion is sufficient? 

17b. People in other sites? Do you think the amount of discussion is sufficient? 

18. In your opinion, do you think other employees in your role in the various sites share your view of 
software quality?  

19. Where do you think they would differ? 

20. Do you think the perception of quality and what is important, is different between the sites? What 
creates this difference? 

21. What challenges have you generally faced with software product quality in global distributed 
development setting? 

22. What strategies has the team developed to overcome these challenges?  

23. Have there been any benefits to software product quality with the global development setting? 
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Appendix B: Interview Data transcribed from recordings 
 
Interview 1 (p1): 

 
 The interview which we conducted is divided into three parts. In the first part we posed the 
questions related to the product background and its details. The interviewee responds by 
saying that they are the top class telecom billing providers with benefits such as time to 
market, flexibility, prepaid and postpaid facilities and are more powerful. The second part of 
the interview is to know the information related to the quality requirements elicitation in 
which the interviewee explains that they follow CMMI levels and methodology for eliciting 
requirements. He also says that all the information about the standards and quality models is 
organized and maintained by quality assurance engineers. According to him quality means 
something which tells about accuracy of the system, performance, severity of the defects and 
test cases. The interviewee says that his view of quality differs from organizations view by 
saying that at the higher level they have broader perspective in relation to cost and fastness. 
About the quality model and the process of eliciting requirements he said that quality 
engineers are involved for that and they gather requirements based on some key performance 
Indicators (KPI’s) which are from development centre. Change Request Management and 
ITIL are the processes that they follow and the tools are used to log the change request. All 
the documents related to quality are stored in central repository and they have certain 
configuration control also. For quality their company uses best practices if there isn’t any 
model with minimal changes in ISO, CMMI. The interviewee said that they follow certain 
procedures such as document change requests, having severity reports and list of late 
requirements through resource planning, development and says it is always better to work in 
a systematic way. The quality model is followed very closely as they directly interact with 
the customers and they get reports from the customers if any defect is found.  Verification 
and quality is a tradeoff according to his view and says that as they are working on support 
sometimes they overlook procedures and follow them afterwards as it’s a tradeoff between 
time and work. In the third part of the interview about quality attribute prioritization the 
interviewee explained that there is no certain process for prioritization and they have 
brainstorming sessions in which feasibility is observed and the requirements are confirmed. 
The tools like Mercury Quality Center, Era etc are used for priorities and he thinks that they 
do not need any certain techniques for prioritizing. He also explains that the quality attributes 
are preferred or enforced by the top management which is according to the customers’ needs 
and expectations. All the input about the quality priorities is from the top level and they just 
follow their rules.  The interviewee says that they do not concentrate much on quality of 
requirements, but the communication of quality requirements is done through formal, 
informal methods and the work is done remotely in some cases following work around the 
clock. They discuss with the customers to know what is more important with respect to 
software product quality. The discussion about software quality between the employers in 
the same role at other sites depends on the project and it differs from project to project. In the 
global level, according to his view there is a tradeoff between effort and resources available 
to achieve software product quality and there are no strategies to avoid them as it is possible 
only through continuous learning process. With the global development setting there are 
certain knowledge benefits, cost benefits to software product quality and for this the 
coordination should be maintained properly. 
 
Interview2 (P2): 
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 The interview structure is divided into three portions. In the first portion the details of the 
product and its importance is to be explained by the interviewee.  The interviewee defines 
their product as the integrated product consisting of billing and the CRM which helps in 
saving the cost to afford for two different individual systems. In the second part of the 
interview about quality requirements elicitation, he says that he is aware of quality model, 
but in their company they are not following any industrial standards at a very high level as 
they have their quality in house teams, code review teams and performance teams who are 
responsible for achieving quality through the usage of their own model and they don’t need 
certain standard models like ISO. He responds that it may cost more and consumes more 
time if they follow any certain quality model. According to the interviewee’s view quality 
means product should be working as per expectation. He says that his view and the 
organizations views are similar without any difference as he follows the one which is defined 
by the organization itself. The quality model they follow according to his view cannot be 
same for all the projects. In addition he explains that quality is achieved when there is no 
defect found in the product and they follow certain defect metrics for achieving quality. 
From the past experiences they have certain idea on project size, time it consumes etc which 
helps them to avoid risks and in getting higher quality. Quality Model is defined at 
organization level based on the past experiences and is easy to follow. According to the 
interviewee there are certain processes defined for requirements elicitation and analysis 
which includes peer reviews, code reviews, performance testing which if followed well by 
everyone it helps in achieving better quality. Readiness teams and quality teams are 
responsible to preside and verify everything related to the guidelines to be followed based on 
quality model. The interviewee adds that they use certain tools named in-house tools, 
database tools, code review tools etc for verification process and says that they have 
everything which if followed brings good results. He also insists that they take care whether 
the features, performance and code is written according to the standards or not.  He also 
explains that there is no certain process to elicit requirements but some guidelines are 
followed according to the customer and manager. In the third part of the interview the 
questions related to quality attribute prioritization are asked. He explains that prioritization 
depends on manager and is a continuous changing process which comes from constraints, 
demand and what is more relevant will go first. According to his view, accuracy should have 
more importance then the performance and at last scalability giving the hint that there is no 
prioritization process known to him. Manager and the third party tools are involved in 
discussion with customers for prioritizing quality attributes and they are sufficient for that 
process according to his view. Manager explains about the aspects that are important in 
accordance to product quality and are pre developed by them which he explains it is almost 
similar in other sites also. The interviewee explains that the discussion about quality 
requirements is through security awareness meetings in which each group provides input and 
takes responsibilities like readiness review, third party tools etc. In the global setting the 
interviewee says that they go to the other sites to review the work. In his opinion the 
employees in his role in other sites also have same view of quality as they follow same 
methodology, tools and which may vary with time and cost. He explains that the perception 
of quality in other sites is almost same as the product is a real time application and 
sometimes they face challenges like time constraints, each project have unique requirements 
and it takes lot of effort to stabilize. He also informs that certain strategies like reviews, best 
practices, improve lesson learning sessions and experience are being applied to face these 
challenges. As there are sites at different countries it becomes time critical and the company 
has certain tools to overcome this situation to save time which would be a benefit to software 
product quality. 
 
Interview3 (P3): 
 
We conducted an interview which includes three parts product details, quality requirement 
elicitation and attribute prioritization. This interviewee tells that his product is able to solve 
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certain problems by gaining stable billing cycle to the customers and cope up more and 
consolidating it to all other systems. According his view and ideas he says that quality is not 
so important for him. He considers testing as more important and also adhoc development. 
He says that when change is going on, it should not impact the existing software leaving 
everything to work as it is and modifications can be added to the existing systems. He says 
that quality is ensured by good development and great testing more than management. For 
him usability is not so important and he just considers whether the software is stable enough. 
He says that they way of gathering the requirements is same for all projects which uses peer 
reviews, scoping etc. He thinks everyone has his own responsibility, his work is user 
acceptance testing and he is responsible only for that and also adds everyone is responsible. 
In companies views according to his explanation the billing should go on time, system 
should be usable to customers and if any problems there are some KPI’s which are 
predefined and documented. Quality Assurance team is involved in assessing quality of the 
requirements and is easy to apply but the matter differs whether they follow it or not. In his 
view quality should not be generalized and should be defined according to the quality needs. 
He says one should get benefits through quality but should not generalize quality. He 
explains that there is a verification process where every system’s configuration, performance 
etc are being checked all the time. Tools used for verification process are Era, decent, 
mercury from Hp etc. He says that there are no major documents on performance where 
quality needs to be measured. He says people in the company have general awareness, they 
concentrate on how other projects will be going on and discussions with people in social 
gatherings will be more helpful. He tells that quality attributes are prioritized and they differ 
depending on project and product. In their product maintainability is more important for him 
and sometimes usability. He describes that there are no processes to prioritize requirements 
and they use roadmaps for that purpose. Quality assurance team is responsible for 
prioritizing attributes. Quality requirements for projects at global level in multiple sites are 
hard to say and they define certain entry and exit criteria for each project. He says that all the 
quality requirements are explained by the managers and they have regular reviews on work. 
The members have the emphasis on release and normally on the site meetings which help 
them to know the important aspects of software product quality on that project. He also 
concludes that it is not same in all the sites as the system should run is the aim of their 
particular site and the other major site has major criteria on quality. He says that there is no 
discussion about quality requirements and they just get the updates in their project, he also 
adds that there is no discussion with the other sites about quality requirements. He explains 
that the perception of quality differs from one site to other sites with respect to business 
needs and depends on the needs of the site. He says that there are very less benefits to 
software product quality and also explains that cost efficient and stability should be in line 
with quality has to be determined.  
 
Interview 4 (P4) 
 
The interview is structured focusing on three different aspects. First about the product 
details, then about quality requirements elicitation and finally about quality attributes 
prioritization. The interviewee explains that their product is an integrated one which is the 
combination of Customer Relationship Management and Integrated customer management. 
They make use of Java, C, C++ in their development. He also informs that their product 
helps in reducing the complexity of the billing system and maintains good customer 
relations. He says that there is no model defined for quality in their project and he suggests 
that it would be better if they have one certain model. For him quality is delivering the 
business requirements in time, to meet customer requirements and customer expectations 
which he says that is the same for organization also. His opinion is quality team/department, 
product and division and ongoing level2 support are responsible and involved in regard to 
quality. He says that there are different qualities standards which he is not completely aware 
are being followed by the quality teams. He says that they follow certain defined process 
which he is not interested in explaining it due to confidentiality reasons. He also informs that 
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there are certain verification process which includes code reviews, quality control etc and the 
documentation is maintained by the quality team.  He explains that there are certain 
knowledge level documents maintained, test cases are written, reviewed and reported. 
According to his answer we understood that the prioritization is done according to the 
discussion within teams and if there are any misunderstandings or in certain critical cases the 
higher authorities define priority which should be followed by all the employees in the 
company. For their product Functionality, Usability, Maintainability and portability are the 
main attributes to be selected and their prioritization depends on the situation. He says that 
Software Development Life Cycle process is used for prioritizing the requirements and uses 
certain tools like Mercury, Quality computing etc. As a project manager he explains that 
software delivery group, quality people and project manger are responsible for prioritizing 
attributes and thinks that there is no need of other people to be involved. He also said that the 
communication about attributes is through informal and formal meetings, brainstorming, 
conferences and net meetings etc and their priorities are based on the business requirements 
which are mainly time and material dependent which in turn are controlled by configuration 
control methods like Quality team gives standards, they are Template based and are based on 
certain standards of CMMI etc. He said that the basic telecom product is same and is 
enhanced according to the operator. According to his opinion the quality of the product can 
be seen according to the different customer view points. He also explained that the people 
within their site and in the other sites also follow the same. The discuss quality requirements, 
for this they use adhoc strategies in which they go on one plant and it automatically changes 
according to the requirements and they have very little discussion with other sites. He 
explains that he never face any challenges with respect to software product quality and there 
are various advantages with global development settings like saving cost or budget, sharing 
knowledge to increase quality and get new ideas. 
 
Interview 5(P5) 
 
We have conducted an interview to know about the quality attributes prioritization, quality 
requirements elicitation and the view of the product for each individual interviewee. This 
interviewee expresses that their product is much more flexible, scalable, performance and is 
two generations up. When coming to the quality requirement elicitation he said that the 
quality assurance team is responsible for that and he came to know about quality through 
quality assurance team that he has worked before. For him quality means feature that it had 
to do well, should respond quickly to all changes and problems. Quality should be stable, to 
have features and flexible. He said that quality model is framed by manager and they follow 
according to the quality assurance team. He said that it would be beneficial if the documents 
include procedures for a longer period to which can be useful to solve even a small over head 
if occurred in an efficient way. There is requirement session and they keep high level cost 
and if it is simple we have small documentation. He also explained that there is a subsystem 
testing that focuses on business and is more than enough. There are some clear milestones 
and make sure they are having common understandings and tools used are readiness review, 
checkmarks, trigger king etc.etc. He suspects that quality is not followed 100 percent in 
certain cases where they move to cost efficiency and time saving process where the final 
decision is taken by the managers. He explained that they have some common understanding 
to know the priorities in which they stick to the requirements as they all think that it should 
not affect the function, performance if it is real time system, maintainability for future and 
cost. He also said that he is not aware of any processes that are used to prioritize the 
requirements and he said he want it to be same as before. He explained that project 
managers, developers, testers, customers etc are involved for prioritizing quality attributes. 
There are weekly meetings to discuss about priorities where if any problem occurred will be 
discussed immediately and try to take effective solutions. Communication between 
stakeholders groups is difficult in his opinion and he added that reliability and time 
difference helps in achieving good results, resource availability is more and we need to 
manage quality in communication. He said that guidelines come from the product managers 
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about quality requirements for this project. He hinted that all the important activities related 
to product quality are explained in the meetings by the customers, through project manager 
and in training sessions which is same in all the sites working on that product. He gave an 
answer stating that depending on the motivation of the person at different sites of the same 
role has the same view and it depends on the context. In his experience he faced certain 
challenges while working with different people and in his view it is not easy to achieve 
quality in the given time constraints and cost which he meant that quality needs more time to 
be achieved. To overcome these challenges they developed certain strategies in their 
company like trainings to align new employees, training software and other specific 
procedures to know well about the product. Scalability and time gap are suggested by him as 
benefits to software product quality in global development setting. 
 
Interview 6 P6 
 
We have conducted an interview to know the product details, quality requirement elicitation 
process and to know the prioritization of the quality attributes according to the views of 
different stakeholders involved in software development. In response to our interview 
questions this person explains that their product is more stable and has more quality. She 
said that the employees try to gather more requirements in order to satisfy themselves to 
provide customer satisfaction according to their expectations. Then we discussed about the 
process of quality requirements elicitation. She said that she is aware of ISO and it is 
company decision to follow certain model. She thought that there should be one specific 
model as people changes and new people come who face the difficulty to know what to do. 
According to her quality means the product should give exactly what is expected and is same 
at her level as she thinks that the perspective differs from project manager view, developers 
view and the organization as a whole. She said that quality model differs basically on the 
customer requirements which are presided by the quality assurance team. She thought that 
one specific quality model would serve the purpose if everyone follows it. She said that they 
follow certain code review process, peer reviews for verification along with the tools like C, 
mercuty etc. In certain areas like in tracking systems they need more verification and is to be 
improved. She added that in terms of ongoing support they need to develop the code then 
and there depending on the customer expectations. According to her view maintainability is 
important as without code it is difficult to test and reusability is more important for her as a 
developer. Group leaders are responsible for prioritizing quality attributes and she says that 
transparency should be there and should discuss with everyone who are involved in the 
project. She insists that communication with other sites is difficult and it affects the quality 
of the end product. Through quality managers and customers involved in the project she 
knew about quality requirements and also based on the user experience and test cases. She 
informed that they analyze requirements, what is current product, what do they need to 
innovate in this and certain other issues through discussions. She also said that they don’t 
have enough communication with other people at their level in other sites and the 
requirements are forwarded through the guidance of managers using emails and chatting who 
have contact with other sites. She explained that she would know the urgency about the 
offshore team work just on the specified time and not by knowing the importance and quality 
of the requirement. The perception of quality is different between different sites and 
experience is the main reason for this that is the working knowledge brings this difference.  
She faced some of the challenges like misunderstandings and miscommunications which lag 
the quality of the end product if not discussed properly by different teams at global 
development settings. To overcome these challenges they tried to elevate communication 
through offshore meetings, cold fixes etc. She also mentioned certain benefits to software 
product quality like teams could act at the movement as per requirement, cost effectiveness, 
dedication and concentration on the work to meet deadlines and to withstand competition in 
the global development settings and she also suggested that ti would be advantageous to 
have people at the backend. 
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Interview 7(P7) 
 
We conducted an interview to know the details of the product, how the quality requirements 
are elicited and to know the process of prioritization of quality attributes. The interviewee 
explains that the product has several advantages like functionality which replaces a huge 
number of systems and is able to manage with less people and less cost. She said that she is 
not aware of any quality model that is used in the company. Quality is more important in her 
view as they need user acceptance testing to be measured. She said that in the business point 
of view the way they see quality is different from the organizations view as the system is 
made more complicated sometimes. She said that the quality model is same for all the 
projects and is quite different which is well known to the persons involved in the quality 
assurance team. According to her opinion the priorities are documented and they have a 
quality testing center to see that they follow certain standards. She suggests that there is no 
certain quality model that is being followed and it would be better if they have one. She says 
that every problem will be solved through discussions and employees will interact with 
business people giving higher importance to the attributes like performance and accuracy 
which are the important attributes for their products. She said that quality attributes are 
prioritized according to the customer requirements and for this a Microsoft project plan is 
used by the quality team which is responsible for all the process. She thought that everyone 
is responsible for prioritizing software quality attributes to achieve the organization goal. 
When they need to interact with other people in other sites about product quality attributes 
they communicate through face to face meetings and sometimes people visit onsite to control 
quality problems. The quality requirements for the project are gathered through customer 
response after measuring the number of defects in User Acceptance Tests and the defect 
severity should be low and high range defects should be reduced to achieve quality through 
standards that defined their selves. She said that she will discuss the quality requirements 
through meetings and emails with employees at other sites. She said that the perception of 
quality and what is important is same between the sites as it is same kind of telecom 
business. Some of the challenges like misunderstandings are faced by her during the process 
of discussions and lesson learning sessions. For this they invite the technical people to 
interact directly and follow the test cases that are required. She said that chance for 
communication with different people is the main advantage to software product quality in 
global development setting. 
 
Interview8 (P8) 
 
We conducted an interview to retrieve the data about quality attribute prioritization and 
elicitation of quality requirements in addition to the product view by the interviewee. The 
interviewee explains that their product is going to better than the existing product in the 
market competitors which is explained considering feedback and lessons learnt. He said that 
they purchased doors tools to manage requirements also they have various in-house 
developed tools as they also implement Theory of Constraints which has a lot of 
implementation and they are currently working on agile also. He explained that the quality 
model is discussed during the induction program and they customized the regular waterfall 
model and CMMI to suite their need (CMMIL3 with ISO as the base). Initially they designed 
the quality management system based on ISO and then they moved To CMM and then to 
CMMI, for software they don’t go for ISO surveillance audits. He instead said that other 
units managed service units regularly go for ISO surveillance audits. In his view quality 
means to meet the budget in agreed timelines and to agree functionality development with 
zero defects. He informed that his view is very much restricted to certain area or product, 
whereas organization view will cover wider scope and his view, will be influenced most of 
the time by organization view to be successful. He explained that the quality model is 
tailored for each project/product and they use the tailoring process with clauses/conditions. 
He said that product owners along with key stakeholders are involved in tailoring quality 
model, for this they tailor document and quality plan. Quality assurance Manager, product 
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quality engineer, product head and key stakeholders are involved to define software product 
quality. There are some modifications or enhancement is to be done as they progress to meet 
the changing situations. They will also have the standard quality management system and 
they use the quality improvement plan for account, unit or product measurements to support 
and verify quality. Organization level QMS and Product level QMS is the process they 
follow based on the applicable methodology. Quality model is followed for most of the 
project activities, for verification process there are weekly quality reviews, monthly internal 
audits by cross teams and external review by certified team and he thinks that more 
verification is necessary. He also explained that there are certain undocumented 
understandings of quality which they usually come across during the regular verification-
interviews.  Sometimes when they participate in some solution discussion, status meetings 
and RCA discussions they come to the common understandings according to his opinion. For 
quality attribute prioritization they consider Scope, timelines and other critical challenges. 
He included that they get the business requirements and then converted to technical 
requirements then they know to do the identification of Out of box requirements, once this is 
done, the solutions team will do the prioritization as per customer needs, drops, versions, 
complexity, dependency etc factors. He said there is certain methodology to do prioritization 
but he cannot share it due to company intellectual property. For prioritizing quality attributes 
he said that senior management, Quality team and if possible some more stakeholders are 
responsible. The quality priorities are usually published during the initiation time, are 
ongoing basis and reemphasized during several occasions in development life cycle which is 
followed in all the sites working on that product. All the employees in his role at different 
sites have the same view depending on the management view of quality and the management 
priorities on quality.  The Perception of quality in different sites differs based on the 
deliverable, accountability/ ownership etc. Certain challenges like integration of interfaces, 
communication and its all basis on quality organization structuring  as they do change the 
model and priorities frequently every six or twelve  months. To overcome these challenges 
they developed certain strategies like more communication, cross reviews and integrated 
plan or one plan to follow them. He also thinks that there are certain benefits to software 
product quality with the global development setting. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  68 

 
 
 
 
 
 
 

APPENDIX C: LITERATURE REVIEW (Search string 1) 
The finalized articles form literature review through snowball sampling is as follows. 
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5543, Q. Wang, V. Garousi, R. Madachy, and D. Pfahl, 
Eds. 2009, pp. 256-267 
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Appendix D: Literature Review (Search string 2) 
The total number of articles obtained through literature review using search string 2 is shown 
in the following table 26. 
Table 26 Selected list of primary studies for snowball sampling through string 2 
 
[1] P. K. Oriogun, “A survey of Boehm’s work on the spiral models and COCOMO II-
towards software development process quality improvement,” Software Quality Journal, vol. 
8, no. 1, pp. 53-62, Sep. 1999. 
 [2] B. Boehm and A. Jain, “A value-based software process framework,” in Software 
Process Change. International Software Process Workshop and International Workshop on 
Software Process Simulation and Modeling, SPW/ProSim 2006. Proceedings, 20-21 May 
2006, Berlin, Germany, 2006, pp. 1-10. 
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requirements: a case study,” in Proceedings of the 23rd International Conference on 
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 [8] G. Ruhe, A. Eberlein, and D. Pfahl, “Trade-off analysis for requirements selection,” 
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16-22 May 1999, New York, NY, USA, 1999, pp. 646-9. 
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criteria analysis,” in Requirements Engineering, 2001. Proceedings. Fifth IEEE International 
Symposium on, 2001, pp. 312–313. 
[12] B. Boehm, P. Bose, E. Horowitz, and M. J. Lee, “Software requirements negotiation and 
renegotiation aids,” in Proceedings of the 17th international conference on Software 
engineering, 1995, pp. 243–253. 
[13] B. Boehm and A. Egyed, “Software requirements negotiation: some lessons learned,” in 
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[17]  P. Wan, S. Huang, J. Li, D. Yang, and Y. Yang, “Balancing load of shaper in 
WikiWinWin requirements negotiation environment: an empirical evaluation,” in 
Proceedings of the 11th International Conference on Product Focused Software, New York, 
NY, USA, 2010, pp. 8–11. 
[18] B. Boehm, A. Egyed, J. Kwan, D. Port, A. Shah, and R. Madachy, “Using the WinWin 
Spiral Model: A Case Study,” Computer, vol. 31, no. 7, pp. 33–44, Jul. 1998. 

 
Final list of papers after conducting snowball sampling for the above 18 papers (after 
removing duplicates and snowball is conducted until all the relevant papers are 
obtained and there are no further papers that we can find from them) are 8 and are 
shown in following table 27. 
 
Table 27 Papers obtained through snowball sampling for string 2 
 
 [1] B. Boehm and A. Jain, “An initial theory of value-based software engineering,” Value-
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Specification and Design (IWSSD), 1995. 
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The following table 28 gives the list of papers that are obtained through literature review and also 
after conducting the snowball sampling. 
 
Table 28 Total number of papers found through literature review 
 
Criteria String 1 String 2 Total papers found 
Primary studies 5 18 23 
After Snowball sampling 11 8 19 
Total found 16 26 42 

 
 
 
 
 
 
 
 


