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Abstract 

The aim of this thesis is to improve the reliability and quality of new requested 

functionality, and existing modules, at Fortum HR System Solutions. This was 

conducted through an evaluation of the test processes by implementing 

principles of Software Testing and Test Management.  

For the study to successfully improve the testing performed at HR System 

Solutions, existing test processes were analyzed. The analysis was conducted by 

evaluating the current test processes using theoretical test evaluation styles 

called maturity models. The methodology of choice was the Testing Maturity 

Model (TMM), which was adapted to the nature of HR System Solutions 

requirements, experience and needs.  

The evaluation used qualitative methods together with pedagogical principles 

to conduct interviews and workshops to consolidate the theoretical evaluation. 

Interviews and workshops were conducted within the team of HR System 

Solutions, where all members of them team contributed to the thesis at some 

point. An external interview also took place for comparative study. 

Results of the evaluation, interviews and workshop were compiled and analyzed 

accordingly. With the analyzed results in place, flaws in the testing processes 

were apparent. A generalization of the flaws led to the conclusion in the form of 

a suggestion. The conclusive suggestion was for Fortum HR System Solutions 

to establish a test committee/group role within the team. Considering the 

current economical and organizational situation this job role would be a divided 

job role appointed to current members of the HR System Solutions team.  

The research creates a walkthrough on a potential method on understanding 

inefficiencies within testing processes of a company and providing a cause-based 

solution. 

 

Keywords: Evaluation of test processes,  Software Testing, Test Management, Agile 

Methodologies, Testing Maturity Model, Pedagogy, Symptom/Cause  
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Sammanfattning 

Undersökningen är inriktad på att förbättra tillförlitligheten och kvalitén på ny 

begärd funktionalitet, och befintliga moduler, på Fortum HR System Solutions. 

Detta genomfördes genom en utvärdering av testprocesser genom 

implementation av principer inom Software Testing samt Test Management. 

För att förbättra testningen som utförs på HR System Solutions var det 

nödvändigt att analysera de befintliga testprocesserna. Analysen genomfördes 

genom att utvärdera de nuvarande testprocesserna med hjälp av teoretiska 

utvärderingsmetoder som kallas Maturity Models. Den valda metoden var 

Testing Maturity Model (TMM) som tillämpades med avseende på HR System 

Solutions förutsättningar, erfarenheter och behov. 

Utvärderingen använder sig av kvalitativa metoder samt pedagogiska principer 

för att genomföra intervjuer och workshops stärka den teoretiska utvärderingen 

från TMM. 

Intervjuer och workshops genomfördes inom HR System Solutions arbetslag, 

där alla medlemmar bidrog till examensarbetet. Även en extern intervju gjordes 

i jämförande syfte. 

Resultatet av utvärderingen sammanställdes och analyserades i enlighet med de 

förnämnda teoretiska ramvärken. Med hjälp av analyserna visade sig bristerna 

hos HR System Solutions testprocesser. En generalisering av bristerna gjordes, 

vilket ledde till slutsatsen i form av ett förslag. Det slutliga förslaget innebar att 

Fortum HR System Solutions behöver upprätta en testkommitté/grupp inom 

arbetslaget.  

Undersökningen visar en potentiell metod för att förstå ineffektiviteten inom 

testprocesser i ett företag, och tillhandahålla en orsaks-baserad lösning. 

 

Nyckelord:  Utvärdering av testprocesser, Software Testing, Test Management, 

Agila metoder, Testing Maturity Model, Pedagogik, Symptom/Orsak   
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1 INTRODUCTION  

This part of the thesis will give a general idea of the background to the project and the 

insight into the company Fortum, specifically HR System Solutions.  

1.1 Introduction 
Information technology is currently developing into becoming a great necessity 

for organizations in all areas of our society. “Software is an essential component of 

embedded applications that control exotic applications such as airplanes, spaceships, 

and air traffic control systems, as well as mundane appliances such as watches, 

ovens, cars, DVD players, garage door openers, cell phones, and remote controllers” 

(Ammann & Offutt, 2008). As the need for IT increases, the greater the need for 

good quality software becomes, software should be predictable, and without 

surprises to the user (Myers, 2004). The most used method to ensure the quality 

of software is testing. ”…testing is the primary method that the industry uses to 

evaluate software under development” (Ammann & Offutt, 2008). This makes 

testing into an important field within software engineering. It is therefore 

necessary for testing to be optimized within each organization, in order to 

ensure great software.  

1.2 Background 
Fortum is a Finnish energy company with about 10 500 employees focused 

around the Nordics, Russia, Poland and the Baltic countries. Fortum produces 

and distributes electricity and heat and also provides other energy related 

services. The company also maintains and operates many power plants in the 

various countries. 

Fortums predecessor is Imatran Voima Oy, which is a company that was 

founded in 1932 in Finland to operate the hydroelectric power plant  in the city 

of Imatra. Fortum was founded 1998 from what then was Imatran Voima Oy, 

the Finnish States power and heat company and Neste Oy, which was the 

Finnish States oil company. 

1.3 HR System Solutions 
In recent years Fortum has implemented the global HR-processes that are 

supported by Oracle PeopleSoft v9.1, which is a HRMS/HRIS system (Human 

Resources Management System/Human Resources Information System). The 

system is supported by HR System Solutions, which is a team of 13 people. This 
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team is responsible for the system implementation, and also support of 

development of the HR-system in accordance to the implemented HR-processes 

and future HR-strategies. 

These implemented HR-processes are continuously  being developed, which on a 

weekly basis means updating the system. The system updates are the results of 

bug fixes and other issues with the HR-system which the HR division cannot 

solve by themselves. To ensure the possibility of  progress and development, 

resources are needed.  

Since the HR Operations team is small, a lot of time is spent on maintaining the 

system. System maintenance, testing and verification of new modules are very 

time consuming issues for HR Operations. This results in certain challenges 

which are also presented in the Problem Specification. 

 

1.3.1 Definition of changes and projects within HR System 

Solutions 
As HR System Solutions are responsible for both maintenance and development 

of the system and its modules it is necessary for the team to have well defined 

processes for both areas.  

Any system changes, minor enhancements or bug fixes are categorized as 

Changes, the meaning of this being that anything that is not a new initiative is 

a Change. A Change is always described thoroughly in a document based on the 

template for a Change Request (CR). The process of a CR is based on many 

layers of developing, testing and verifying.  

Any new initiatives taken for development are called Projects. The development 

of new modules and other new functionality are initiated to fill the respective 

needs. Projects with new developments can also be initiated in order to replace 

current parts of the system. Processes for Projects are very similar to those of 

the CR, the differentiating factor being the time constraints.  

Both CR’s and Projects follow a strict procedure that are defined in a Change 

Control document. The document provides in depth guidelines of the processes 

of a CR or a Project.   

1.3.2 Testing in HR System Solutions 
There currently exists very little solid documentation on how the testing 

processes should be handled and performed. The procedures on testing are in 

most cases presented within the project plans or specifications. Testing is 
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presented as stages that are obligatory, and reoccur continuously throughout 

the project plans. Official testing process documentation is very limited, and 

essentially test plans do not exist on their own. This, however, should not be 

interpreted as testing being disregarded in Fortum HRS, but rather that there 

is not much official and detailed documentation present. The little 

documentation that exists is generally quite hard to find as it is not used very 

often. 
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2 CONDITIONS 

This part will describe the conditions in which the thesis will be conducted.  

2.1 Problem specification 
Given the background of HR Operations, the team spends a lot of time on 

manual regression testing. Regression testing means testing the system for 

malfunctions when a change/update has been made to the system. This is done 

to ensure the system still works as functionally intended and without any new 

bugs prompted by the change. The time that is currently being spent on 

regression testing could instead be used for more valuable activities such as 

development of new functionality or improvement of existing modules. An 

obvious solution to the issue is to hire testers and test managers for this specific 

purpose. However this is economically impossible due to the current budget of 

HR Operations. 

The area of interest for the problem specification is Software Testing and Test 

Management. The System under test by HR Operations is Oracle PeopleSoft 

v9.1. 

1. Is it possible for Fortum HR System Solutions to implement principles from 

a Maturity Model, Software Testing and Test Management to develop the 

organization and improve the supply reliability and quality of their system by 

improving their testing processes?   

 

2. How and where could HR System Solutions initiate the improvement of their 

testing processes? 

 

2.2 Objective 
This Masters thesis aims to examine and evaluate the current maturity level of 

testing processes that HR System Solutions are at, and what necessary actions 

should be focused on in order to reach a more mature level of testing. The thesis 

will use the opinions and requirements of the Fortum HR System Solutions 

team to scope down what is essential for the specific target group. Using a 

Maturity Model, pedagogical principles and the knowledge and perspective of 

the individual members of the team as a base, the Masters thesis will give 

recommendations on how to incrementally increase the organizations testing 



 

11 
 

capabilities towards the goal level.  It is therefore necessary to investigate the 

necessary possibilities for improvement to reach the goals of HR System 

Solutions: 

1. Reduce the time currently being spent on system/regression testing 

2. Improve supply reliability and quality of new requested functionality, 

and also existing modules 

3. Use a Maturity model to evaluate the testing processes of HR System 

Solutions. 

4. Improve the current testing processes using existing perspective, 

knowledge and experience within the team. 

 

2.3 Scope 
Fortum HR System Solutions wants an evaluation of their testing processes 

with focus on their needs. As mentioned in the problem specification, there is a 

need of development of the current test processes and methodology. The thesis 

will, with the given specification, discuss: 

1. based on the Maturity model evaluation, interviews and workshop, what 

parts of the current processes need the most attention in order to 

improve the supply reliability, quality and overall level of testing 

processes in Fortum HR System Solutions? 

2. Where does one initiate the development and improvement of these 

testing processes?  

3. How does the development and improvement of the test processes 

impact the rest of the work in HR System Solutions? 

 

2.4 Limitations 
The thesis is limited to HR System Solutions and their software processes. This 

means that any theoretical principles or goals that are not directly applicable on 

the specific case of HR System Solutions will not be discussed in this thesis.  
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2.5 Delimitation 
 The thesis will not include all possible theories of improvement of 

System Testing. 

 The thesis will not include the testing of HR Operations entire HRMS 

System. 

2.6 Literature 
The main literature used for the master thesis in the area of Testing Maturity is 

that of Ilene Burnstein: Practical Software Testing (Burnstein, 2003), which was 

the first to present the theory in 2003.  

When it comes to system testing in general, Art of Software Testing (Myers, 

2004) by Glenford Myers, although quite old at this point, gives excellent 

guidelines and principles to follow when starting out with testing.  

The books of Rex Black (Black, 2009a, 2009b) are the main test management 

books used, and have been a great inspiration for this thesis. 

Also the Master thesis work of Anna Stockhaus (Stockhaus, 2003) has been one 

of the role models for the beneficial usage of maturity models. 

 

2.7 Interviews 

 Internal: 

All internal interviews were conducted within the team of Fortum HR System 

Solutions.  

 External: 

An interview was conducted with the Validation Manager at Elekta Instrument 

AB. The company of Elekta specializes in radiation therapy, radiosurgery, and 

related equipment. The company also works with clinical management for 

treatment of cancer and other brain disorders. The general reason for 

conducting the interview with an outside company was in order to receive 

information on testing that was comparable with that of HR System Solutions 

procedures.  
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2.8 Abbreviations 
 

HRMS   Human Resources Management System 

HRIS   Human Resources Information System 

HRS   HR System Solutions 

SUT   System Under Test 

CMM   Capability Maturity Model 

TMM   Test Maturity Model 

UI   User Interface 

R&PB   Record and Playback 

ROI   Return of Interest 

CR   Change Request 
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3 LITERATURE STUDY 

This section of the thesis will introduce software testing, and provide the necessary 

tools in order to evaluate testing processes. The latter is done by evaluating the 

maturity of Fortum HR System Solutions testing processes. The content of the 

Literature study in the Master thesis is used as support for explaining theory and 

methods relevant to the thesis.  

 

3.1 Testing 
“Testing is the process of executing a program with the intent of finding 

errors.”(Myers, 2004) 

This general statement by Myers explains the nature of testing. A process does 

not necessarily need to be related to software, but could also define everyday 

life activities in which a test is conducted in order to determine if a process 

works. 

 

3.1.1 Testing and Debugging 
Testing and debugging are often used in the same context, and are essentially 

thought of as the same thing (Ammann & Offutt, 2008). Ammann & Offutt 

continue to distinguish the two from each other with very clear definitions: 

“Definition 1.6 Testing: Evaluating software for failure by observing its 

execution. 

Definition 1.8 Debugging: The process of finding a fault given a 

failure.”(Amman & Offutt, 2008). 

As shown, debugging is a different process than testing. They appear in the 

same context because testing is the process that reveals errors (Burnstein, 2003) 

and debugging is the process of pinpointing and fixing a found error (Myers, 

2004) 
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3.1.2 Software Testing 
Burnstein (2003) describes software testing as “Testing is the process of exercising 

a software component using a selected set of test cases, with the intent of (i) revealing 

defects, and (ii) evaluating quality”.  

This definition, together with the one of McCaffrey (2009): “Software testing is 

the process of investigating the quality of a software system” gives a broad 

explanation of software testing. The reoccurrence of the word quality is 

essential for the definition of software testing. This has also given way to the 

growingly prideful way of thinking among testers. Quality and minimal amount 

of defects is the result of a careful and well managed development process. 

To continue refining the scope of this thesis, we first need to explain the 

different levels of software testing.  

 

3.1.2.1 White-box methods 

Also known as Structural and glass-box tests. The tester bases white-box testing 

on code structure (Black, 2009a). Black continues to explain white-box  testing 

as involving a detailed technical knowledge of the system.  Software testers that 

use the white-box method create tests by working with the developers of the 

software and looking at the code (McCaffrey, 2009). White-box testing requires 

the tester to have access to internal structures and source codes, and also to be 

highly skilled in programming and engineering. 

 

3.1.2.2 Black-box methods 

In contrast to white-box testing, black-box testing derives test from external 

descriptions of the software, including specifications, requirements and design 

(Ammann & Offutt, 2008). This means that the black-box tests are  behavioral 

type of tests. These tests are created by testers to test functionality based on 

what a system should do (Black, 2009a). For this type of testing method it is 

necessary for the tester to have detailed understanding of the application 

domain. A good behavioral test should include the use of scripts, requirements 

and documentation to guide the tester to bugs and defects. Black-box tests 

usually require less skill than those of white-box testing. The reason for this is 

that generally white-box testing requires the tester to examine code structures, 

which is not required in the black-box method.  
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3.1.2.3 Unit testing 

The units in the system are tested separately, independent from 

other units in the system. This is done in order to validate the 

functionality of individual functions, usually using white-box, or 

black-box testing methods (McCaffrey, 2009). 

 

3.1.2.4 Integration testing 

Units in the system are tested together with other parts of the 

system. This is done in order to validate the functionality of the 

functional relationships with whatever part of the system they 

might influence. Integration testing can use different methods, 

depending on the tester: white-box, grey-box, black-box testing 

(Black, 2009a). 

 

3.1.2.5 System testing 

The functionality of the integrated system is tested. System 

testing is usually used for validating the agreed functional 

specifications for the system, usually using the black-box testing 

method (Black, 2009a). 

 

3.1.2.6 Acceptance testing 

The goal with acceptance testing is to demonstrate that the 

system has achieved the system requirements as defined by the 

user. When this level is approved by the acceptance tester, a role 

which is usually filled by the customer or for example a 

manager, the software is implemented into the production phase 

(Black, 2009a). 

Fig 4.1 
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3.1.2.7 Regression testing 

Regression testing is defined as a test of software where the functionality of the 

software is checked after updates or other changes in the system. This type of 

testing can be performed at any of the earlier mentioned levels (Unit, 

integration, system and acceptance testing). It is not a part of any particular 

level, but rather a type of testing that can be performed at any of the main 

levels (http://softwaretestingfundamentals.com/software-testing-levels/). A 

regression is defined as a bug in the system which induces a behavior in the 

system which is not described as such in the functional specifications (Meszaros, 

2003). The purpose of a regression test is to ensure that the update or change in 

system has not resulted in new errors when implemented, or affected or 

damaged other parts of the system. A common method for regression testing is 

to follow previous test documentation step by step in order to determine that 

there is no unexpected behavior or error. 

The results of detailed and efficient testing is high quality software with 

minimal defects. Test process structure and test management are important 

keys to ensure this. By evaluating the testing processes the gaps in the 

structural and managerial processes are exposed. A model on improvement of 

test processes is therefore a powerful tool for development. 

 

3.2 Improvement of Testing Processes 
As the subject of testing grows more and more important, so does the 

improvement of testing processes. As W. Edwards Deming and Walter A. 

Shewhart described in their 4-step process, called both the Deming Cycle and/or 

the Shewhart cycle (Black, 2009, Advanced Software Testing - Vol. 2): 

1. Plan. Develop a plan for improvement of a process, depending on the needs 

of the evaluated company 

2. Do. Execute the plan. 

3. Check. Evaluate the improvements of the changes due to the plan. 

4. Act. Take action based on the evaluation, which could lead to further 

planning, causing an iteration of the 4-step process. 
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Fig 4.2 

 

This model is one of the foundations that has given birth to models of how to 

perform evaluations on testing processes in software development.  

There are several methods for evaluating testing processes. Due to the similar 

nature and results of the various methods we have chosen to look at methods 

evaluating maturity of testing processes, exposing what is required for 

improvement, and also providing strict guidelines on the order in which it is 

best to start the improvement. The models that will be considered for usage are 

of the prescriptive kind, i.e. the Testing Maturity Model and the Testing Process 

Improvement presented in the following section of the thesis.  
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3.3 Prescriptive Models 
The term maturity is used in software development as means to measure the 

level at which processes stand in comparison to theoretical models. The 

maturity models stand as benchmarks for comparison and aid in understanding. 

Prescriptive models generally give you not only frameworks, assessment 

questions and metrics. They also provide a roadmap that describes the order in 

which you should improve the processes. Since it is necessary to provide specific 

points of improvement as needed by Fortum HR System Solutions, this thesis 

will use a prescriptive model for the evaluation.  

  

3.4 Capability Maturity Model 
The Capability Maturity Model (CMM) is a methodology that is used to 

improve the processes of an organizations software development, which is 

currently the aim of many companies. The term “Maturity” describes the degree 

of the optimization of processes. The CMM is classified architecturally as a 

staged process improvement model (Burnstein, 2003, s.9). The model contains 

five levels, Initial, Repeatable, Defined, Managed, Optimizing, in which the scale 

defines the first level as chaotic and ad hoc practices, to the last level which 

should contain qualities such as active optimization of processes. These levels 

give a basic understanding of the software process maturity of the organization, 

as well as serving as a guide for improvement.  

 

3.5 Test Maturity Model  
The CMM explains the process areas of validation, verification and testing but 

the level of detail is limited in the eyes of a tester. Therefore the Testing 

Maturity Model (TMM) was developed, and is now used by many companies to 

develop and refine their testing processes.  The TMM has also been further 

developed into the Testing Maturity Model Integration (TMMi) which is created 

for usage and integration in companies. The testing model gives a structured 

approach to the improvement of test processes.  

“The focus of the TMM is on testing as a process in itself that can be evaluated and 

improved”(Burnstein, 2003, s.8). 

In the same manner as the CMM, the TMM uses five levels to determine the 

maturity of a company’s testing processes. Each level consists of a number of 
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Maturity goals, which describe necessary areas which should be covered for that 

level. Each Maturity Goal is divided up into 3-5 Subgoals, which describe the 

Maturity goals in more detail.  

Fig. 4.3 

Only once an organization has completely achieved all of the maturity goals of 

one level should the next level be attempted (Black, 2009b). Achieving maturity 

goals that need attention will result in improvement of the testing process of an 

organization. All higher maturity goals are built on the presumption that the 

necessary foundation is preexisting. This should be true at each level before 

attempting higher level steps, thus preventing imbalance through the creation 

of partially advanced test processes while remaining processes are several levels 

lower.  
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3.5.1 TMM Levels 

The following description originates from Ilene Burnsteins book Practical 

Software Testing (2003) and the TMMi Framework written by the TMMi 

Foundation. Due to the limitations of the thesis and the depth of which the 

TMM analyses, only levels 1-3 will be explained thoroughly. Levels 4 and 5 

of the TMM will be described briefly.  

 

3.5.1.1 TMM Level 1: Initial 

The first level of TMM defines testing as chaotic. In this stage, testing and 

debugging is thought of as the same process.  Tests are developed in a very ad 

hoc manner directly following the coding. The major objective is to prove that 

the software runs without failing. No process areas are defined at this level of 

TMM.  

 

3.5.1.2 TMM Level 2: Phase Definition (Managed) 

In level 2 of TMM, testing and debugging are separated and no longer thought 

of as the same process. Testing processes are being developed and test 

management is being created and implemented. The testing is multileveled, 

there are unit, integration, system and acceptance testing levels.  

 Maturity Goal 2.1: Develop testing and debugging goals and policies 

The purpose of this maturity goal is to clearly differentiate the testing and 

debugging processes. This means that goals, tasks and other tools must be 

defined. Also responsibilities for each of these areas must be assigned.  

  

 Maturity Subgoals 

2.1.1. A committee or a group is formed who are responsible for testing and 

debugging. This group is funded and supported economically. The main 

responsibilities for the group are developing and distributing documents, and 

supporting procedures, goals and policies on the subject of testing and 

debugging. The responsibility areas are reviewed periodically. 

2.1.2. The policies and goals on testing and debugging are reflected in the 

project- and test plans.  

2.1.3. Basic classification scheme for defects, and a basic defect repository are 

established.  
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2.1.4. Basic testing and debugging measurements are identified and collected. 

 

 Maturity goal 2.2: Initiate a test planning process 

The purpose of this maturity goal is to successfully establish a test planning 

process. Test planning means having test objectives, analyzing risks, outlining 

strategies and developing test specifications. 

 Maturity Subgoals 

2.2.1. A committee or a group is formed who are responsible for test planning. 

This group is funded and supported economically. The main responsibilities for 

the group is developing and distributing documents, and supports procedures, 

goals and policies on the subject of test planning. The responsibility areas are 

reviewed periodically. 

2.2.2. Templates for test planning are developed for multilevel testing is 

developed. The templates are also distributed to key stakeholders in the 

development process such as developers, testers, functional specialists. Test-

related documents are identified and written according to the company policies. 

2.2.3. Technical training is available for usage of the test plan templates. This 

training includes training in development of test plans in general, for future 

development. 

2.2.4. A procedure is created in order to let requirements from users impact the 

test plans. 

2.2.5. Simple test planning tools and measurements  are evaluated and applied.  

 

 Maturity Goal 2.3: Institutionalize basic testing techniques and methods 

The purpose of this maturity level is to improve the techniques and methods 

used for testing. This includes how and when these techniques should be 

applied. Basic techniques such as white-box and black-box testing strategies, 

use of requirements validation matrixes etc. are often used. 

 

 Maturity Subgoals 

2.3.1. A committee or a group is formed who are responsible for test techniques 

and methods. This group is funded and supported economically. The main 

responsibilities for the group is to study, evaluate and recommend techniques 
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and methods for testing. Also, if possible give recommendation on templates 

and tools to support this. The responsibility areas are reviewed periodically. 

2.3.2. Technical training is available for learning about testing techniques and 

methods. Also tools exist to support the techniques and methods. 

2.3.3. Software testing is done accordingly to theoretical literature at multiple 

levels such as unit, integration, system, acceptance level testing.  

2.3.4. Simple testing strategies, techniques and methods are used in the 

organization to design test cases. Testing strategies might include e.g. black-box 

and white-box testing. Interaction between stakeholders within the 

development team is promoted to identify testability issues, improve working 

environment in order to encourage development.  

 

3.5.1.3 TMM Level 3: Integration (Defined) 

At level 3, testing is not just a phase that follows coding. It is completely 

integrated into the lifecycle of the development. Level 3 assumes all maturity 

goals for level 2 are established.  

 Maturity Goal 3.1: Establish a Test Organization  

The purpose of this maturity goal is to create and assemble a group of skilled 

individuals that could be responsible for the testing in the organization. This 

means that the group is responsible for test-planning, -execution and –

recording.  

 

 Maturity Subgoals 

3.1.1. A committee is formed who are responsible for mapping out a structural 

framework for the test group. This group is provided leadership, support and 

funding. Responsibility and roles are well defined for the group. 

3.1.2. A test group is formed who have the main responsibility of being the task 

force for testing activities. The functionality, hierarchy position within the 

organization is defined. The test group consists of members that are trained and 

motivated. The responsibility areas are reviewed periodically. 

3.1.3. Training for the test group is available to make sure the members of the 

group are technically skilled enough to use the necessary testing tools and 

techniques. The techniques and tools are reviewed and evaluated by the group. 
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 Maturity Goal 3.2: Establish a Technical Training program 

The purpose of this maturity goal is establish a technical training program to 

ensure the skill of the testing group. The training should prepare the test group 

for such activities as test planning and other test process related tasks that 

might be ongoing. 

 Maturity Subgoals 

3.2.1. A committee or group is formed with the main responsibility on technical 

training- The group develops and designs technical training using the policy 

documents of the organization. The responsibility area are reviewed 

periodically. 

3.2.2. A training group is formed that provides technical training for members 

of the organization. Managers help via input to create the training goals for the 

training.. Members of the team work as instructors for the training. 

 

 Maturity Goal 3.3: Integrate Testing into the Software Life Cycle 

The purpose of this maturity goal is to integrate the testing life cycle into that 

of the other software development life cycle. A test organization with this 

maturity goal should have a clear structure on what methods of testing should 

be applied in the software development life cycle. 

  

 Maturity Subgoals 

3.3.1. A group is formed with the responsibility of integrating the testing 

processes and activities to the other software development life cycle. The group 

also supports matters that might concern test integration. 

3.3.2 Integrated test activities and processes in the software development life 

cycle follow organizational policies. The group develops guidelines relate to the 

integration, and also improves testing related policies to enable smoother 

integration of testing activities and processes. 

3.3.3. Resources and training are available for supporting the integration of 

testing activities and processes into the software life cycle. 

 

 Maturity Goal 3.4: Control and Monitor the Testing Process 

The purpose of this maturity goal is to initiate a way of monitoring and 

controlling the testing processes. By controlling and monitoring the testing 
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activities and processes the organization can improve and support them which 

will be essential for improvement of the testing processes in general.  

 

 Maturity Subgoals 

3.4.1 A group is formed with the responsibility for controlling and monitoring 

the testing processes. The group also supports matters that might concern the 

controlling and monitoring the testing processes.  

3.4.2 All projects have a defined way of controlling and monitoring the testing 

processes for that specific project. Contingency plans are developed and 

supported for each project in accordance to organization test policies. 

3.4.3. Resources and training are available for supporting the controlling and 

monitoring of test processes.   

 

3.5.2 Rating the TMM goals 
When rating the maturity- or subgoals, the goal is satisfied if the amount of 

“Yes” answers exceed 50% (Burnstein, 2003). However this means that the 

team might have processes that are not satisfied, even though the goals are 

satisfied. The reason for this is the value in each question within the TMM 

questionnaire. For example a team might have some relevant processes with 

“Yes” answers, but receive a bad score because of not having testing processes 

that are irrelevant. Irrelevant testing processes in this case means TMM 

questionnaire requirements that do not apply for the company under 

assessment. This creates the need for degrees of satisfaction for the goals. The 

“answers” in the following figure refer to the questions asked in the TMM 

questionnaire. 

 

Degree of satisfaction is: very high if % of “yes” answers is >90 

Degree of satisfaction is: high 

 

if % of “yes” answers is 70–90 

Degree of satisfaction is: medium 

 

if % of “yes” answers is 50–69 

Degree of satisfaction is: low 

 

if % of “yes” answers is 30–49 

Degree of satisfaction is: very low if % of “yes” answers is <30 

Fig. 4.4 
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3.6 Testing Process Improvement (TPI) 
The method of TPI was built by Tim Koomen and Martin Pol, and first 

published in their book Test Process Improvement: A step-by-step guide to 

structured testing, on top of a model called the TMap (also created by Tim 

Koomen et al.). The TPI describes 20 testing process areas, in which the 

analyzer will rate the process areas with maturity levels named A-D. The 

process areas have ranging maturity levels from 1-4 depending on which area it 

is. Some areas might only have A, and some may have all levels A-D (see 

Fig.4.5). The maturity levels are placed accordingly into the TPI test maturity 

matrix.  

The TPI  test maturity matrix presents the framework for the evaluation, 

where the 20 process areas and the maturity levels are described.  

The process area maturity levels are used to determine the overall maturity of a 

test process on a scale 1-13.  

The figure shows that these maturity level grades are grouped up into 4 

maturity levels called initial (A), controlled (B), efficient (C) and optimizing 

(D). This is not unlike the TMM maturity level philosophy. When a grade A-D 

is put on a testing process, it receives a numeric value (the 1-13 scale) which 

later is used to determine the overall maturity of the test processes. Obviously 

this could be done per Cnr, one of the four cornerstones, or overall maturity for 

all key process areas. 

18 of these 20 testing processes areas also fit into one of four cornerstones (Cnr) 

of the test process: Lifecycle (L), Organization (O), Infrastructure and tools (I), 

Techniques (T). Two test process areas apply to all (A) cornerstones (Black, 

2009b)..   

As seen in the matrix, some process areas do not contain all maturity levels A-

D. In the process area office environment we see that it only has the maturity 

level A. This means the process is either fulfilled or unfulfilled, much like the 

TMM. In other process areas, with more maturity levels, the different levels 

represent level of fulfillment (Black, 2009b).  
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Fig.4.5: TPI test maturity matrix 

The matrix essentially shows us two views on maturity. One view provides 

knowledge on current maturity in specific processes, and the other on the 

overall maturity of all the processes combined. 

 

3.7 Non-Prescriptive Models 
Other processes that should be mentioned, but will not be further discussed in 

this thesis, are:  

o Critical Testing Processes (CTP) 

o Test Improvement Model (TIM) 

o Software Quality Rank (SQR) 

o Systematic Test and Evaluation Process (STEP) 

o TMap 

These models are of a non-prescriptive nature.  

“The non-prescriptive models focus on what is most important to provide more value 

or to alleviate organizational pain.” (Black, 2009b) 

Non-prescriptive models produce less detailed results compared to those of a 

prescriptive model.  
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3.8 Testing Tools 
 

3.8.1 Test-Automation 
Although a very attractive and large field of testing, test automation scripts 

require many other necessary processes before being implemented. This means 

that for automation to be an option, the team first need to acquire the sufficient 

processes to be able to support and develop automation. Note that there is no 

level of the TMM (or TMMi) which mentions test automation. This is because 

the models see testing tools as a complement, or support resource. In other 

words, if a company has the resource to support such a process it should be 

applied to the maturity goals that could benefit from it. One example of this 

could be a possible automation in the TMM level 2, Test Design and Execution. 

This process would greatly benefit from automation, but would not be beneficial 

for a company which does not have the resources to provide support for the 

automated scripts.  

 

3.8.2 Record-Playback Testing 
The process of Record-Playback testing (R&PB) is a simple way of testing a UI 

without having any special programming skills. This process is usually provided 

by a software program with the main trait being recording the users actions, 

and on execution replicating the manual behavior which the user recorded.  

The main advantage of R&PB testing is the simplicity of the method 

(McCaffrey, 2009). The reason for this is that inexperienced users can learn to 

use the R&PB tools quite fast. The result of this being that when having a 

system update, which leaves parts or the complete functionality of the system 

unaffected, the inexperienced tester can use the R&PB tool to generate good 

results (Meszaros, 2003). 

3.9 TMM or TPI? 
Having defined the two ways of assessing maturity model, one can use either 

the TMM or the TPI to evaluate testing processes. The choice of using one or 

the other depends on the assessor and the required depth of the evaluation. In 

general the TPI uses the TPI matrix in order to make the evaluation, which is a 

very efficient and quick way of determining the maturity of the testing 

processes at hand. However this 0-13 grading system creates the possibility of 

human error. This means that the grade depends fully on the testers ability to 

put a number on what this individual considers adequate. Compared to the 
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TPI, the TMM is concrete, giving definite answers. The TPI goes about the 

assessment in more detail than the TMM, instead of processes being fulfilled or 

unfulfilled it is based on a grading system. This makes TPI more fine-grained 

than the TMM (Black, 2009b). This means that a test process could have 

multiple levels of maturity, compared to that of TMM. The questions in TMM 

will reveal what parts of the companies test processes  need improvement. It 

also gives a more in-depth analysis of what exact processes are missing, 

although it does not allow leveled answers, only levels of satisfaction of 

complete maturity/subgoals. TMM is aimed at testing experience based  

systems, because of its heavy documentations view (Black, 2009b). 

 On the other hand, the TPI is a much faster model to use and gives a faster 

overall assessment without real specifics (Black, 2009b). Whereas the TMM 

needs a full analysis of very detailed and specific processes. Also, the TPI puts 

less emphasis on documentation compared to the TMM. This makes the TPI 

more lightweight and easier to use in lighter teams with less focus on 

documentation and preservation of knowledge. Obviously, both of these models 

require the company under evaluation to scope down what is the main aim for 

their specific needs.  

Since both models will achieve similar results, it is necessary to determine which 

evaluation will fit the purpose of Fortum HR System Solutions. As mentioned 

in the problem specification in the Conditions part of the thesis, it was 

requested by HRS to receive information on specific processes, which they did 

not currently have, in order to improve their testing. Since HR System 

Solutions is a team that uses experience a lot, documentation is key. Therefore 

the TMM was more suitable as choice of model for the case of HR System 

Solutions, as it clearly exposes the missing required processes to raise the 

maturity levels. 

Fig.4.6: TMM vs TPI 

  

TMM TPI 

Time consuming and analytic Quick and efficient 

Heavy documentation, experience based Lightweight and little documentation 

Concrete and accurate results Very detailed  

Bigger teams,  preserving of knowledge Smaller teams, action based 

Strict guidelines, small room for errors Grading system allows estimation errors 
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4 METHOD 

This part of the thesis describes the methods used for this study, broadly explained 

from how the study evolved. We also consider qualitative methods and how interviews 

and workshops were conducted. 

4.1 Introduction 
In order to begin the thesis project within the team at HRS it was first 

necessary for us to be introduced properly to the subject at hand. This 

introduction was provided by the team using a 2 week long induction plan to 

thoroughly get acquainted to the work. This included learning the processes 

that were conducted within the various fields.  

 

4.2 Execution 
The problem which created the need for the thesis was known since before the 

induction, which led to deeper understanding of the work and raised an idea of a 

possible approach. This idea was created by the team of HR System Solutions 

from experience in their work. A problem created from work related experience 

is often considered cloudy or imprecise (Backman, 1998). It is therefore 

necessary, Backman continues, to simplify and thoroughly define the problem 

in order for it to give an empirical response. According to this, the idea of 

automation was introduced early in the process of finding possible approaches 

for the thesis problem. Test automation, was also the initial aim of the thesis. 

This, however, proved later on to be a question of resources and not the source 

of the problem. Therefore it was refined once the induction was done. The 

induction was a plan which was a three week informational introduction to HR 

System Solutions work. 

After the induction to the team processes and general work, some acquired 

knowledge and guidance from the supervisors led to superficial understanding of 

what answers were needed for the thesis. A deeper understanding of the subject 

was needed in order to properly scope the thesis. A phase of researching possible 

evaluation methods was initiated and literature on software testing and test 

management helped increase the knowledge on the research area. This part of 

the thesis is the most important part, a proper literature study has high 

likelihood to create a successful report (Backman, 1998). Alongside the studies 

was the continuous familiarization with the processes of the team. Using the 
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broad perspective given by these studies and the processes, ideas on approaches 

were developed.  

The result of carefully weighing the two methods, which were TMM vs TPI, 

against one another resulted in the decision to use the TMM method. This 

method was more suited for the purpose of Fortum HR System Solutions, as 

mentioned in the Literature study. By following the well described method of 

Ilene Burnstein (See Appendix C)  the evaluation on test processes, using the 

TMM questionnaire, was conducted accordingly.  

The TMM questionnaire is divided up in multiple levels. Questions are asked in 

order to determine if subgoals are satisfied. If enough subgoals are satisfied, 

then the maturity goal will be satisfied. If all maturity goals are satisfied, the 

maturity level is satisfied. This means that the questions in the TMM 

questionnaire could have 4 different results, according to Ilene Burnstein: 

 

1.  Satisfied: A maturity goal, or subgoal is completely satisfied. All areas 

have been implemented by the organization accordingly to the standards 

defined by the TMM, or have satisfactory alternatives. 

2. Unsatisfied: A maturity goal, or subgoal is weakly implemented or non-

existing, and have no satisfactory alternatives. 

3. Not applicable: A maturity goal, or subgoal is not applicable to the 

organization. 

4. Not rated: A maturity goal, or subgoal does not have adequate 

information to cover the knowledge we have on that area, and is beyond 

the scope of the TMM.   

 

It was now necessary to prepare for what parts of the teams test processes 

needed to be improved, except the evaluation itself, which is from a theoretical 

perspective. It was also important to consolidate the findings of the evaluation 

in work experience and knowledge within the HR System Solutions team.  

“It should be noted that the TMM questionnaire is not the sole source of input for 

determination of TMM rank or for the generation of testing assessment results. The 

data from completed questionnaires must be augmented and confirmed using 

information collected from interviews and presentations, as well as by inspection of 

relevant documents.” (Burnstein, 2003). 
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By gathering information from the members of HR System Solutions on what, 

how and why processes of the team should be improved, we could get a good 

understanding of the characteristics and competencies that are present within 

the team. Information such as:  

o If there is a need for this evaluation of processes. 

o If there exists anyone with the work experience to support such a 

process improvement. 

o If there are any opinions on how improvement should be done 

depending on the process. 

This information could be collected through various methods of observation. 

 

4.3 Qualitative or Quantitative methods 
Considering the aim of the thesis, we need to know what kind of information is 

suitable for the project. Quantitative methods would result in, as the name 

suggests, an answer using larger quantities of information with statistics and 

mathematical aids (Backman, 1998).Essentially, quantitative methods use the 

information to measure occurrences and frequency (Widerberg, 2002). 

Qualitative methods originate from the word quality. Quality refers to the 

characteristic property of something (Widerberg, 2002; Backman,1988). The 

qualitative perspective, or “philosophy” aims to focus on the individual 

(Backman, 1998). In the case of this thesis we have chosen to use qualitative 

methods due to the need of understanding and evaluating processes. An 

evaluation is highly dependent on the information resulting from a qualitative 

method of researching. The reason for this is the necessity of understanding 

what already exists and how to improve it with the interest of HR System 

Solution in mind..  

Qualitative methods Quantitative methods 

Small number of interviews Large number of interviews 

Focus on quality and understanding of data Measures occurance and frequency of data 

Answers questions what and how Answers questions how much/how much 

Fig.4.1: Qualitative methods vs Quantitative methods 

The superficial understanding that was created by the induction led to a view 

on the thesis, a truth. Truth meaning in this case that we created a view and 

opinion about the subject of the thesis. When searching for truths that are 

assumed in the beginning of a project, an effective way of increasing the 

understanding of the subject is to investigate that attempt to justify the 
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assumed truth known in advance (Thomsson, 2010).  In such a case, with 

validation of a previously assumed truth, the investigation will prove or 

disprove the initial assumption. Thus consolidating the assumption which was 

based on superficial understanding. The validation might also reveal new, 

previously not thought of, ideas and thoughts. For qualitative methods it is 

generally the detection of deeper meaning that is desirable rather than the 

immediate and obvious (Kvale & Brinkmann, 2009). In order to accomplish this 

there was therefore a need for qualitative interviews and workshops for the 

thesis.  

 

4.3.1 Gathering Information 
The qualitative methods that were chosen for gathering information and data 

were qualitative interviews and workshops. The reason for this was to get more 

than one view on the data received. The main difference between the two 

methods is the fact that in the qualitative approach, interviews will be 

performed face-to-face, which means the interviewer will be present during the 

entire process (Widerberg, 2002). Workshops on the other hand are written on 

paper and printed out for each individual to possess his own. Except the brief 

introduction, the workshop will conduct itself and the participants will use 

verbal communication with one another to reach a verdict.   

 

4.3.2 Qualitative Interviews 
The necessity of qualitative interviews is motivated as aforementioned, to 

consolidate the expectations with facts from the HR System Solutions team. As 

participation in limited test suites gave experience, some knowledge was 

acquired. Unfortunately it is not possible to follow individuals in the team 

through complete test processes from start to end, as it could take up to a 

couple of months for such processes. The intention with using interviews, 

instead of following the testing process from start to end, is to gather the 

interviewees verbal information, tales and understandings (Widerberg, 2002; 

Bryman, 2011). As mentioned earlier, quantitative interviews would only result 

in numbers and quantities, which is not in the interest of the thesis. 

When the term qualitative is put in the context of interviews, qualitative 

interview, it gains new traits that are of high significance depending on what 

type of response is desired. The qualitative interview is now a complicated 

process, since it is now dependent on an observer, an interpreting entity 

(Backman, 1998). Backman continues to explain that this makes the qualitative 
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interview a difficult tool to use, since it is easy for the interviewee to be biased. 

It is therefore impossible to conclude that the results of such an interview would 

be unbiased, true and once and for all defined entirely (Thomsson, 2010).  

One external interview was conducted with the Validation Manager at Elekta 

Instrument AB. Since nothing was known about testing at Elekta, a short 

presentation on their procedures and ideas initiated the interview.  

 

4.4 Workshop 
 

The workshop was divided up into two parts, firstly a short survey and secondly 

a team exercise.  

The intention of using the survey in the workshop was to create an environment 

where the team was not feeling observed. Although partially a quantitative 

method, the survey is structured in a way which not only rates urgency but also 

asks for elaboration of choice. The strategy of the structure is based on a 

qualitative idea. This qualitative idea is understanding the individual 

(Backman, 1998). By combining both the traits of the survey, which separates 

the observed from the observer, and the traits of the interviews, which aims to 

discover the understanding of the individual, we can use the different 

qualitative approaches to complement each other to further to our advantage 

(Widerberg, 2002). 

The second part of the workshop is the team exercise. The beneficial reason to 

use this method is that it will create a situation in which the team members will 

be initiated in discussion, which will produce information which is not shared in 

an interview situation. This creates an opportunity for observation, where we are 

able to study, and interpret the bodily language and behaviors (Widerberg, 

2002).   

The participants of the team exercise were asked to start the exercise by 

individually writing down the three process areas that would benefit the most 

from improvement. They were then divided up in smaller groups for the 

discussions. Once the discussion was completed and the small groups had 

reached a common conclusion, they presented their results on the whiteboard. 

When all groups had written their results on the whiteboard there was a 

discussion about the results in the group as a whole. The group then continued 

to select three processes, as before, in a larger group. The reason for the division 

of groups and then the collection of results was to conduct as much discussion 

and stimulus to the group as possible. In order to further gather information 

through observation (Widerberg, 2002). 
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4.4.1 Selection of participants 
 

4.4.1.1 Selection for the interviews 

The selection of participants was done according to what perspectives were 

necessary for the gathering of information, in order to acquire a proper range of 

results, the choices were purposively sampled (Bryman, 2012; Backman, 1998). 

This qualitative approach, where the participants are chosen somewhat 

specifically, is done for the purpose of increased understanding and insight into 

the matter. Backman continues to explain that the selection of participants (or 

informants) could vary continuously during the research.  

The decision on which roles exactly should be interviewed was explained to the 

manager of HR System Solutions, who then provided suggestions on individuals 

with the necessary roles. The roles play a big part in how the variation in 

experience and knowledge is portrayed within the team. The interviewed 

participants belong to the following roles within HR Operations and the HR 

System Solutions team: 

Manager’s Manager: 
Manager of HR Operations, which HR System Solution is a part of. 

Limited time with the HR System Solutions team. Is mainly 

responsible for tactical and structural management. Is normally not 

involved in testing. 

 System Manager: 
System Manager in HR System Solutions main roles are to  ensure the 

system continuity, manage the developer and application management 

teams, be engaged to see that Fortum processes and ensuring they are 

followed. 

 

 System Specialist: 
Roles include creating change requests and also to escalate these to 

System admin, manage and monitor accessibility to HR systems, 

participate in testing. 

 Functional Specialist: 
Roles include creating functional specifications and change requests, 

ensure HR system is supporting the defined People Processes, train 

HR to train each other, maintain guides and documentation.  

 Developer: 
Roles include developing technical solutions based on approved 

changes, manage the developer role in the change process, provide 

technical advice and best practice, adhere to technical development 

standards. 
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The minimum requirement was to interview one person from each job role, but 

also more if possible. There were some roles that were occupied by larger 

numbers of people, which made it more possible to interview some roles. This 

means that the variation in some results were not only role dependent, but also 

individually and gender varied. There were 7 interviews in total spread across 

the various roles. 

The choice of the external interview came through the Manager of HR System 

Solutions who introduced the Validation Manager at Elekta. The choice of 

participant for this was done with the same reasoning as the internal interviews. 

 

4.4.1.2 Selection for the workshop 

The selection of the participants for the workshop were specifically aimed 

towards the HR System Solutions team. As it was necessary to attain as much 

information as possible, the target group were strictly this team. This, just like 

the interviews, concluded that the participants were selected aligned with the 

purpose of the workshop (Bryman, 2012; Backman, 1998). Unfortunately parts 

of the team were absent at the time of the workshop. Despite the absence of 

some team members, all roles within the HR System Solutions team were 

represented. 

4.5 Execution of interviews 
The internal interviews were all conducted using a set of general questions that 

were put to all participants (See Appendix A).  The method was initially 

intended to be conducted using the qualitative interview perspective. This 

however turned out to be more difficult as we were inexperienced in the field. 

The experience grew as the number of interviews increased, which in the end 

resulted in better quality interviews. The reason for the improved interviews 

was due to the social factor of fear within the role as an interviewer (Thomsson, 

2010). As experience within the field increased, the fear of performing the 

interviews disappeared. The growing comfort in the interview situations 

enhanced the quality of the latter part of the interviews.  

All of the internal interviews were documented using a computer. This was 

initially a choice of method made by considering the number of interviews that 

were going to be conducted. As the numbers were not that many, the 

information documentation itself could have benefited from audio recording.  

The method turned out to be efficient, but not entirely without distraction. 

The external interview was, as mentioned before, initiated by a short 

presentation on the company of Elekta. Followed by a very qualitatively 
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executed interview with the interview questions used as underlying topics. The 

idea in this interview was to document continuously throughout the session, by 

writing down key-words on paper. This would naturally have been less efficient 

than using the previous method. The key-words were completed by attending 

them after the interview. The interview documentation and the information 

was gathered successfully, however in hindsight the interview would have 

benefited from an audio recording style of documentation. The external 

interview will be used in the Analysis and Discussion & Conclusion sections of the 

thesis. 

The workshop was partially written up (See Appendix B) which gave the results 

for the survey. The part of the workshop was a verbal exercise for the team, 

which was documented using a computer. This was not as distracting as in the 

case of the interviews, since the workshop situation was not one-on-one. 
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5 RESULTS 

In this part of the thesis the results from the various evaluations of testing processes 

will be presented. The outcome is the results of the TMM evaluation, and also the 

results from the interviews and workshops. The results presented only apply to the 

case of Fortum HR System Solutions. 

 

5.1 Testing Maturity Model results 
The results presented below are results obtained from a large series of questions 

that were conducted according to the TMM questionnaire. See the Literature 

study for definitions on each maturity goal and subgoal. See  Appendix C for the 

questionnaire. 

It is necessary to take into consideration that the results presented are defined 

by the significance and weight of the question. This means that the questions in 

the TMM questionnaire are not all of the same weight.  

 

5.1.1 Maturity Goal 2.1: Develop testing and debugging goals 

and policies 

 Maturity Subgoals 

2.1.1   

A committee on testing is established, which is also supports debugging. The 

roles of the committee is not clear, and that of the people in it. Policies, goals, 

activities and tools for the testing process have been identified, documented and 

approved. However these policies, goals, activities and tools are defined either 

within the project plans or the change requests. They do exist separately in 

certain project test plans, and they also exist for the CR process. Although some 

documentation on this exists for projects, it is not always used, and the origin of 

this documentation is unclear. There is no policies, goals, activities or tools for 

debugging.  

2.1.2 Observation 

The testing process is defined for both projects and for CR’s. Policies and goals 

are reflected in the project plans as well as the CR process. Test plans do exist, 
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but are not enforced in a way which guarantees their existence in all projects. 

Proper documentation on the project plans, test plans and the CR process are 

available. This documentation is always signed off from stakeholders to the 

projects and/or project managers. The same does not hold for debugging. 

2.1.3 Observation 

There exists no basic defect repository in place for the project plans, there are 

however documentation logged from bigger CR’s which are put in a CR 

repository. The developers/testers keep logs on the defects in both projects and 

CR’s.  

2.1.4 Observation 

Measurements to determine the success or failure of test are used. The 

measurements determine the achievement of the testing goals that are set for 

each project/CR. The testing goals that are set for these areas are periodically 

reviewed, although this mostly goes for projects. The reason for this is that CR’s 

are usually significantly shorter, and the testing goals are not always in need of 

reviewing due to the time frame. The same does not hold for debugging.  

 

Maturity Goal Ranking: Medium Satisfied (59% “Yes”) 

 

5.1.2 Maturity goal 2.2: Initiate a test planning process 

 Maturity Subgoals 

2.2.1 Observation 

Test planning in itself is something that only exists in certain projects, and the 

CR’s. There is no committee with the responsibility or role to provide funding 

nor support for the test planning. The test goals/objectives are used as basis for 

the test planning that exists, which is done in projects and CR’s. There is no 

specific funding that is aimed towards an organization with the test planning 

roles and responsibilities.  

2.2.2 Observation 

There are no organizational policies or procedures being inherited from the 

Fortum organization. However there are some policies and procedures in some 

manners in the HR System Solutions team, although these are not currently 

being enforced. This means that there exists some procedures concerning test 
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planning, but they are not used for all projects. There are such procedures for 

CR’s, since it is all embedded into one general document. Since there are no such 

policies and procedures that are official, they have not been distributed and 

approved either.  The test plan templates that exist have been distributed to 

project managers and functional specialists, but as aforementioned they are not 

always used. The developers in the projects always have the opportunity to give 

inputs on the test plans in use, and test reports, logs and summaries are defined 

in organizational documents. Although these are, like the earlier processes, 

mostly used for CR’s and less used for projects.  

2.2.3 Observation 

Project managers, Functional specialists and developers have been trained in 

the use of the available test templates and tools. All of the mentioned roles are 

also trained properly to develop test specifications, designs and test cases. They 

do not always end up in a test plan, but all projects have these processes. 

2.2.4. Observation 

When developing test plans of the kind that exist within Fortum HR System 

Solutions, test-related risks are not considered. There is currently a procedure 

where test cases are accepted by the tester. Test cases are reviewed by a peer 

tester. Even though there are no test-related risks considered. Factors like 

estimates and experience from past projects are taken into consideration when 

ensuring that the basic test goals have been met. 

2.2.5. Observation 

Fortum HR System Solutions have appropriate planning tools available for the 

test planning that currently exists.  

 

Maturity Goal Ranking: High Satisfied (84% “Yes”) 
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5.1.3 Maturity Goal 2.3: Institutionalize basic testing techniques 

and methods 

 Maturity Subgoals 

 2.3.1. Observation 

There is no committee appointed for the purpose of evaluating and 

recommending sets of basic testing techniques, methods and tools. Therefore 

there are also no documented, distributed and approved recommendations. 

There is no adequate resource provided for such a committee from upper 

management, or for the use of basic testing techniques, methods or tools. Basic 

testing techniques and tools are described in the policy statements for most 

levels of testing. Also, there is no upper management support interaction 

ensuring that these testing issues are addressed by the developers, testers, and 

functional specialists. 

 2.3.2. Observation 

Basic tools and techniques exist in Fortum HR System Solutions, but these 

tools and techniques are not included in the test policies. The available tools 

and techniques are taught to developers and testers by training seminars and 

workshops. 

 2.3.3. Observation 

Testing policy statements include the requirement for all the testing levels, and 

test are planned and implemented at all testing levels.  

 2.3.4. Observation 

Basic testing techniques and methods are supported by forms and templates, 

these techniques and methods are applied in the team. All testing levels have 

described multilevel test plans available for all team members. 

 

Maturity Goal Ranking: Low Unsatisfied (46% “Yes”) 
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5.2 Interview results 
In this section a compilation of the interviews will be presented. The 

presentation of the results is structured in a way that enables summaries and 

charts to be presented in a descriptive matter. Charts will be used for questions 

where the majority of interviewees are of the same opinion. This is done to 

visually represent the needs in HR System Solutions for future development of 

the testing processes. Specific irregularities in answers will be presented 

thoroughly if deemed interesting or noteworthy to the thesis. For the complete 

interviews, please see the Appendix A. There was totally 7 interviewees in 

following charts. 

 

5.2.1 Testing experience 
Question: What experience do you have with testing? 

Within the team there is a big variation of experience in testing. As seen in the 

chart below, many of the members in the HR System Solutions team have quite 

a wide spread knowledge of testing. The results of this interview question are 

varied, and most members have multiple areas of testing experience. 

 

Fig. 6.1: Testing Areas 
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The chart describes how many of the members mentioned each testing area as 

an experience. 

5.2.2 Profitable methods according to experience 
Question: Which experience did you find the most profitable? 

With answers that varied, most of the answers to this interview question fell 

into these three categories as shown in the chart below. With the small 

exception of two stray answers which were script based tests and acceptance 

testing. 

 

Fig. 6.2: Profitable Testing Methods 

The chart describes the result of the answers given by the interviewees. 

 

5.2.3 Enjoyable testing experience 
Question: Which experience did you enjoy working with the most? 

The answers concerning what testing experience was the most enjoyable were 

very varied. Functional testing is the testing method that most of the members 

enjoy doing, rather than other types of testing. Other answers to this question, 

which were distinct answers were acceptance testing, non-functional testing and 

exploratory testing. One interviewee said that testing is not enjoyable, and that 

testing is a necessary pain in order to do what is important.  
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5.2.4 Theoretical vs. Experience based testing methods 
Question: What do you find better: Testing based on theoretical methods or 

experience within the team? 

The separation of answers were very obvious in this question. The answers that 

were given by people with technical roles were leaning more towards 

theoretically based testing methods, while less technical roles leaned towards 

experience based. The roles of the interviewees that were in between the non-

technical and technical roles provided answers explaining that a mixture of 

theoretical and experience based testing is best practice.   

 

Fig. 6.3: Theory vs Experience 

The chart describes the result of the answers given by the interviewees. 

 

5.2.5 Advantages and Disadvantages of the current testing 

processes 
Question: What are the advantages/disadvantages of working the way you are 

currently working? 

Most interviewees had difficulties answering this question, but most thought 

alike when it came to advantages. The disadvantages seems to vary, and not 

many provided answers for this section.  
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Advantages 

The usage of templates, documented processes and the Change control 

documents where some of the most frequently given answers. In the interviews 

that provided these answers, an elaboration was given from these interviewees 

explaining that the documentation comes from the experience that has been 

gathered during years in the team. Further it was explained that this led to the 

fact that they did not have to create any standardized tests because of the 

preexisting documentation. Another interesting answer was a short and simple 

answer saying that one advantage of the current way of working is the constant 

variation in testing.  

Disadvantages 

The major issues concerning the disadvantages of the current methods of 

working was considered to be the factor of human error and dependency. Also, 

since testing is time consuming for roles that have other responsibilities to 

attend, the participants felt that organizing the team, so that some members 

have testing as responsibility, would benefit the team. The factor of human 

error essentially points to test creation being dependent on individual people, 

who in turn have to be very experienced and knowledgeable in order to provide 

good test scripts. Testing itself is also considered to be dependent on the 

individual, as “Different people test differently”, as one of the interviewees 

elaborated.  

 

5.2.6 Rating the proficiency of the current testing processes 
Question: Based on your previous experience and knowledge, how would you rate the 

proficiency of current testing processes which are currently applied on HR System 

Solutions? 

The interviewees were asked to rate the proficiency of the current testing 

processes, according to themselves. Since the answers are not concrete, and are 

opinion-based, it can only be used as an indicator of how the interviewed 

members of the HR System Solutions team experience the testing processes. In 

the following chart, the bottom axis represents the interviewees. 
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Fig. 6.4. Proficiency Rating 

The graph shows the average rating that the interviewees graded the 

proficiency of the current testing processes. 

 

5.2.7 Choosing the testing process that need the most attention 
Question: Suppose you are the Manager of HR System Solutions with total control 

over processes in general. What testing processes would you chose to put focus on the 

most? 

The question, being controversial in its structure, gave a big variation in 

answers. All answers were related to how respective roles answered the earlier 

questions in the interview. For analyzing purposes, all the answers to this 

question will be presented. Note that these are not quotations. 

System Manager: They need to establish simpler forms of standardized tests. Like a 

complete transaction with many stakeholders for example. The standardized tests 

could help in the most critical tests. The tests could cover important parts as for 

example the application engine.  

Main User #1: In the development phase, developers have a good picture of what to 

do. They should make test cases and look so that it works before sending it to the next 

tester. Otherwise this causes frustration if there are bugs that are against the 

specification. Extreme programming is something that should be applied in greater 

extent. 
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Main user #2: Combination of peer testing and system testing. Maybe to some extent 

they could use user acceptance in bigger projects. Targeted on people who are already 

aware of the functionality. If the functionality is not known, the users tend to ask 

themselves the wrong questions while testing.  

Functional Specialist #1: All process are related, but mostly regression testing. 

They need to create a mindset for when they are developing specifications. One needs 

to explain how the requirements should be verified, with expected results and 

unwanted results. This should be given to a person or group who has expertise in the 

area of system testing. They should also convert to testing processes that are more 

standardized and systemized, starting with the requirements. The definition of the 

requirements should be in the specification, as well as the definition of testing 

processes for the project. This should be done by the functional specialist.  

Functional Specialist #2: Move the focus to regression testing. They also need to 

unit, and system test as they have always done. They need to focus more on regression 

testing, not changing into other thoughts while doing regression testing. And 

especially not changing into other types of testing, e.g. exploratory testing. Regression 

tests for the system, especially the interface, in order to see if changes have affected 

other parts of the system. 

Developer: Governance model, even if it is not testing model. Test management for 

projects. Releases for fixes and enhancements. Tools documentation. Use governance 

model, tools and documentation to improve testing. Check point for these things to be 

followed. Useful tools could be for example tools that could generate test data for 

different test cases. With tools, less of a burden. Analyze of history of the company, 

before investing on tools and solutions facilitate wrap it with test management.  

 

5.2.8  External Interview 
The external interview was conducted with the Validation Manager at Elekta 

Instrument AB.  

As Elekta is a company that deals with the lives of their patients, testing their 

equipment is of very high importance. The Validation Manager at Elekta 

explained in a thorough presentation that the company has a group that is 

dedicated only to testing. The test team is not always working together, but is 

instead split up into different groups such as for example validation and 

verification groups, as well as software testers. The testing conducted at Elekta 

is very thorough and uses many theoretical frameworks such as the V-model, 

multi-level testing, and also many forms of exploratory and smoke tests (as they 

call it at Elekta). Elekta have not always worked like this, as it started out 
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being a very small company they have evolved as the company grew larger. The 

test groups were formed quite early, and the theoretical frameworks have been 

implemented ongoing since then. From a quick presentation of the TMM 

questions and analysis of the presentation given by the Validation Manager, it 

is safe to say that the company of Elekta is with high probability at TMM level 

4. Depending on what kind of tests are being conducted, there is proper 

documentation on which parts of the test groups are responsible for exact 

processes. They have teams within the test group who specialize in automatic 

testing support, and they use other service tools in order to be as efficient in 

testing as possible. Members of the test team at Elekta have clear 

responsibilities and job roles.  

The main reason for conducting this interview with Elekta was to get an outside 

view of other companies testing processes and how far they have progressed. 

The influence from this interview gave insight into testing processes are needed 

in order to progress. The comparison is made in the Analysis and Discussion & 

Conclusion parts of the thesis. 

 

5.3 Workshop Results 
In this section the results of the workshops conducted at Fortum HR System 

Solutions will be presented. The results were documented by the attendees of 

the workshop by writing the results of survey and group exercise on paper. The 

workshop-groups summarized their results on the whiteboard, and proceeded to 

agree on three processes they found should have the highest priority. The 

results displayed on the whiteboard were captured with a picture, and will be 

displayed later in this section.  

5.3.1 Survey Results 
The survey was defined after the TMM evaluation had been performed. This led 

to knowledge about the what process areas needed improvement within the HR 

System Solutions team. The process areas which were used as base were from 

TMM Level 2 (Managed), as can be seen in Fig. 3.3. The topic of the survey was 

about the urgency of improvement/development of the test processes areas.  

The following chart portrays the members answers to the survey.  
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Fig. 6.5: Average Rating 

As we can see in the chart above, the Test Policy and Strategy, Test 

Environment and Test Monitoring process areas received a lower rating for 

urgency of improvement. According to the elaboration given on each section, 

the reason for this is that HR System Solutions currently has these process 

areas covered to some extent. Test Policy and Strategy is portrayed within the 

project plans in an integrated way, but does not exist separately, which leads to 

a lack of detail in the testing areas. The Test Environment process area also 

received low rating of urgency since such an environment is existing and used 

frequently. Some of the participants however felt a need for additional test 

environments. According to the members, Test Monitoring is also a process area 

that is implemented in an efficient way in the team. Monitoring of projects and 

tests is done within two different systems and is easily accessible for all 

members.  

The testing process area that is most urgent according to the participants, is the 

Test Design and Execution process. This process area is, according to the 

participants, the area that affects the team the most and is the most relevant at 

the present time. One participant wrote the following to elaborate the choice of 

rating: 

“I think this area offers the most potential of improvement with emphasis on the 

latter part (Execution)”  
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What the participant means with this is the urgency of the execution of the 

designed tests. In HR System Solutions test scripts are something that is done 

for all testing, but more focus and accuracy is needed for executing these scripts.  

Test planning is also an area in which the participants chose to rate high in 

terms of urgency of improvement. The general reason for the high rating is 

mainly the time spent on test planning. There seems to be a difficulty to 

allocate enough time for test planning due to the fact that it is fused with the 

project plan.  

 

5.3.2 Team Exercise 

5.3.2.1 Concrete Results 

The workshop was conducted following the survey, which was practical since 

the workshop was created in order for the topics in the survey to be discussed 

within the team. The workshop topic was to reach a verdict on the three test 

processes that would benefit the most from improvement. The participants 

would write their answers on the paper that they had been handed. As 

mentioned before in the discussion on Method, the whole group first worked 

individually, and were then divided into smaller groups of 3, which would 

discuss the topics and reach a result from three processes. One group didn’t 

manage to contain their answers to only three processes, so they wrote down 

four. A table was created on the whiteboard with the results of each group, and 

the overall three processes that the groups agreed on together: 

Fig. 6.6: Workshop Group Results 

Group 1 Group 2 Results 

Clear requirements documented in 

specifications 

Design execution 

(test specs etc.) 

Design 

execution 

Create core base scripts in detail Test planning Test 

Environment 

Defined area of responsibility. 

–Role within team 

Test environment Automation 

approach 

Automate core level specifications. 

Move towards automated regression 

tests 
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5.3.2.2 Behavioral impression 

The overall impression of the behavior of the teams while conducting the team 

exercise was observed while the discussions took place. Notes were taken on 

paper for this observation, but the focus was on grasping the feeling of the 

ongoing discussions.  Each team consisted of the same roles, to create a balance.  

The discussions in the groups varied from team to team, group 2 were more 

engaged in discussion than the other. Group 2 discussed the different opinions 

within the process areas accordingly to the earlier conducted survey. The 

discussion within this group was analytical and the body language made it 

obvious that this issue is of importance to the participants.  

The discussion in group 1 was more technical and more relaxed than group 2. 

There was less use of body language in group 1, and the connection to the 

survey was not as direct as for group 2. This was probably because of the 

technical nature of the participants in group 1. Testing seemed like less of an 

issue for group 1, as it did not seem to be of importance.  
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6 ANALYSIS 

This section of the thesis will discuss and analyze the results presented in the 

previous chapter using scope of the thesis, as well as the theoretical literature. To 

answer the original problem formulation we need to analyze the results from the 

TMM evaluation, interviews and workshop. The analysis of the results is then 

related to the problem formulation and a conclusion will be drawn. 

 

6.1 TMM questionnaire results analysis 
From the analysis of Fortum HR System Solutions testing processes using the 

TMM questionnaire we received results that give good indications on what level 

the current testing processes are on. While going through the TMM 

questionnaire on level 2 it was apparent that there are a lot of processes that 

need improvement, the reason for this being that they do not meet the TMM 

level 2 requirements. The degree of satisfaction of TMM level 2 proved to be 

variable, depending on the test area. The different ratings of maturity identify 

the strong and weak testing areas (Burnstein, 2003). Using Burstein’s definition 

of what level an organization is on, it can be concluded that HR System 

Solutions do not possess the defined process areas necessary in order to achieve 

the TMM Level 3. An organization which does not complete a certain level in 

the TMM, cannot proceed to the next (Burnstein, 2003). Because of this, it was 

not relevant for the thesis to analyze HR System Solutions testing process 

corresponding with TMM Level 3.  

By mapping the strong vs the weak testing areas we can identify what parts of 

the testing processes need improvement (Burnstein, 2003; Black, 2009). The 

evaluation results of HR System Solutions test processes show that the three 

maturity goals of TMM level 2 are on different levels. Two maturity goals are 

satisfactory, these are maturity goals 2.1 and 2.2, where 2.2 is the strongest 

maturity goal and can be seen as the HR System Solutions area of strength 

(Burnstein, 2003). This proves that the current level of maturity goal 2.2, which 

is mainly about test planning, within the team is already at a high level 

according to the TMM ranking procedure. We can also see that one maturity 

level is just under the limit of what is satisfactory, namely the maturity level 

2.3. Maturity level 2.3 is the teams weak test process area. This maturity level 

requires the organization to implement and use different techniques and 

methods for software testing. 
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There are testing processes for which an organization must perform at least 

adequately to advance from one maturity level to another (Black, 2009b). 

According to the results of the evaluation, the most critical test process areas 

are the maturity levels 2.3 (Institutionalize basic testing techniques and 

methods) and 2.1(Develop testing and debugging goals and policies).  

An important factor to consider is that the thesis is not focusing on debugging 

as much as it is on testing. The reason for this being the problem formulation as 

per the request of HR System Solutions. The reason for this being mainly that 

debugging is done at the same level as testing, which is a sign of a low maturity 

of testing processes (Amman & Offutt, 2008). However debugging is done 

within the team by the developers, who perform debugging after the testing is 

done. The issue made apparent by the TMM evaluation is that in order for HR 

System Solutions to properly climb to the next maturity level, they will have to 

put greater focus on separating debugging from testing (Amman & Offutt, 

2008).  

Due to the reason that there are many different processes within the process 

areas that are implemented in HR System Solutions we can find a pattern for 

which type of processes that are implemented and which are not. One way of 

doing this is to attempt to find a common theme (Backman, 1998). In this case 

within the questions of the TMM evaluation, a closer look into the TMM 

questionnaire, and the results from it, shows that questions regarding 

organizational structuration on committees/groups and the funding of such 

committees/groups is a common theme that receives a lot of “No” answers in the 

evaluation. Other themes that receive the same type of answers are evaluating 

current testing processes and documentation of testing. The latter is done to some 

extent, for example in the Change Request processes and also in some projects. 

It is now necessary for us to define what a theme is before it is possible to 

continue. A theme separates the symptoms and the cause of the missing process 

areas. Using the TMM evaluation we can see the symptoms clearly, but in order 

to solve the problem from the roots it is necessary to find the cause of these 

symptoms. If the flaws in the process areas are directly targeted and fixed, there 

will be support for these processes, and thus we would be back where we started.  

The TMM questionnaire shows that Fortum HR System Solutions has flaws 

throughout the aforementioned themes. These vaguely implemented areas, if 

improved, could increase the maturity level rating of all three maturity levels in 

TMM Level 2. The improvement of these themes would create a well-rounded 

test organization. Although a test group, with testing as their only role, is not a 

part of the TMM Level 2, it is highly encouraged to establish such a group 
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(Burnstein, 2003; TMMi Foundation, 2012). Since HR System Solutions is 

currently at level 2, and considering the size of the team and the current budget, 

for starting a test group from external input is not possible (as seen in the 

problem formulation). The solution to this could be to appoint the necessary 

roles required in the TMM Level 2 to existing members of the team (Burnstein, 

2003). This would obviously not be optimal, considering that the goal of the 

thesis is to increase the time spent on testing. Burnstein’s TMM also explains 

that necessary processes need to be funded from upper management, which 

means funding the test committee/group roles to manage their work. This, by 

extension, could mean changing job descriptions to include such roles.  

The results of the TMM evaluation prove that the lack of documentation within 

the team needs to be clarified in order to proceed with the evaluation. HR 

System Solutions currently are good at documenting experiences and 

procedures. However the evaluation proves that there is a need for more 

documentation. The documentation that the evaluation points towards is policy 

and procedure documentation on testing as a process. There is currently some 

existing documentation on testing within some areas, for example the CR 

process. Much of the documentation that exists however is not periodically 

reviewed, and this is mainly because there is no group/committee that has this 

responsibility.  

 

6.2 Interview results analysis 
All interview questions were initiated with general questions for determining 

the knowledge that the participants had. The aim was to understand the 

participants and not just to analyze their results. The feeling towards testing 

which the participants showed, was a necessary means to analyze the results in 

a qualitative research method (Widerberg, 2002).  

The experience questions that initiated the interview were formulated in a way 

to ensure that the participants gave answers that were both accurate and 

adequate (Thomsson, 2010). The participants explained concrete definitions of 

experience regarding testing. The reason for these questions were to create a 

small knowledge pool regarding testing. This means that all the knowledge areas 

of the team that concerned testing were assembled. By studying the TMM 

process areas and questions beforehand, knowledge within the team was 

considered information of interest for future conceivable development of test 

processes. This turned out to be a prediction that worked to the advantage of 

the thesis.  
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As the statistics proved in the results, the knowledge on testing within the team 

will be crucial when improving the testing techniques and methods processes in 

the TMM. As seen in the results, the members of HR System Solution have 

wide-spread knowledge on testing techniques and methods. Also, the majority 

of the members in the team consider theory based techniques and 

methodologies to be crucial when it comes to testing. This means that 

implementation of such methods would be welcome in the team, as long as it 

takes the experience of the members into consideration. The reason for 

experience being an important factor for HR System Solutions is because many 

of the processes and designs in the team are highly dependent upon individual 

experience from earlier projects. The experience also leads to development of 

attitude towards testing. The attitude towards testing within the team is 

neutral, and the opinion on favorite testing methods are varied. The answers 

seem to be influenced depending on the technical background and current 

technical involvement within their job roles of the members. This conclusion is 

drawn from analyzing the results corresponding with job role of the interview 

and workshop participants. People have to do testing even though it is not a 

part of their job description. The attitude is then biased negatively since it is 

not in their role description, according to one participant. 

The questions that asked the participants about the testing processes were 

mainly in the second section of the interview. These questions were formulated 

to give opinion based answers from the participants.  

 

6.2.1 Advantages and disadvantages of the current testing 

processes 
The interview question regarding advantages and disadvantages proved that, 

according to the participants, the main advantage that HR System Solutions 

has with its testing processes is the documentation of experience. This coincides 

with the choice of maturity model earlier in the Literature study, where TMM 

was chosen. The basis of that choice to go with the TMM was the fact that it 

was more documentation oriented compared to that of the TPI model (Black, 

2009b).  

The interviewees explained disadvantages of the current testing processes as 

being mainly a role issue. The meaning of this was that the participants 

expressed testing as a process taking time from other responsibilities. What they 

meant by this were that the team would benefit from a redefining of job roles to 

create a committee or group. The participants of the interviews also explained 

such a solution as a good way to organize the team and create members 
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responsible for testing in general, leading to a  decrease in the time spent on 

testing.  

 

6.2.2 Rating the proficiency 
The average rating of proficiency on a scale 1-10 was 6,1. In the scale 1 is 

deemed very low, 5 being adequate, and 10 being excellent. This means that the 

general feeling of how good the testing is done within the team is not very high. 

As the question is individual and experience based it is seen as an indicator that 

the team feels the testing is fairly good, but not optimal. 

 

6.2.3 Choosing the testing process(es) that need the most 

attention 
From the answers on processes that need the most attention, it is obvious that 

the perception of urgency is very varied. Most answers to this question might be 

considered misdirected due to the very general and self-interpretive nature of 

the question. This is however not the case. The intention of the question was to 

receive opinions on what the team thinks should be improved, if asked a slightly 

provocative and free question. The results of the question identify two themes. 

The themes being theoretically based testing methods, and hints on what can be 

interpreted as an organizationally established governance team with focus on 

testing.  

The theoretically based testing methods in the minds of the participants were 

very varied and covered most areas of what theoretical testing frameworks 

provide. This, as we know from the TMM questionnaire, is very crucial for 

maturity level 2.3 (Burnstein, 2003). The ideas from the participants that 

advocate creating a committee/group on testing give proposals on how to 

develop and improve the test planning and role descriptions within the team.  

 

6.3 Workshop results analysis 
Results of the survey show the average rating assigned for respective process 

areas by the team of participants. The most urgent process areas according to 

the participating members were Test Design and Execution and Test planning.  

The reason for test design and execution being the most urgent was according to 

the members that it is the most relevant process area at the present time. What 
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this means is that considering the time frame of the  projects that are currently 

at work during the time of the workshop. Many of the participants are currently 

engaged in regression- and other types of testing, where using test scripts is part 

of procedure. Many of these tests, they explained, are not planned well enough, 

and therefore end up being designed negligently. This could for example be an 

issue of responsibilities in accordance to the TMM framework, where a 

committee/group would take such responsibilities. Group 1 contemplated their 

answer, which suggested exactly this, as an improvement which would open up 

more time for those people without such roles. Such a group would then be 

responsible for providing the proper documentation, e.g. a handbook, on how to 

for example design test scripts, or how to execute a test properly depending on 

type of testing. One type of documentation that could be provided is that of test 

maturity level 2: maturity goal 2.3. This requires test techniques and methods 

to be implemented. This documentation needs to be provided to all members of 

the team so that they, in the future, could participate in testing. This 

documentation would not only serve as a how-to guide, but also as training for 

new members joining the team and who are unaware of the local testing 

routines or theoretical techniques and methods. 

Test planning is the process area with second highest rating of urgency. The 

participants argued that there is not enough time spent on this process area. 

The reason for this is that the responsibility for test planning often falls in the 

hands of team members with many other responsibilities and urgent matters. 

This in the end makes some responsibilities, such as test planning, less 

prioritized because of the lack of time. Widerberg explains that when people 

who work in an organization which is focused on software development and 

efficiency improvement receive duties outside of what they were hired to do, 

this could result in a negative mood towards the workspace. Widerberg means 

that because of the constant need for change, a person within this organization 

could feel rootless and lost. Such a person would experience the lack of time as 

pressure and stress, thus affecting other areas of work.  

Some participants agreed on the fact that if the test plan and the project plan 

were to be separated from one another. The result would be that test planning 

would become a responsibility, rather than a chapter in a bigger (project) plan, 

with greater focus on for example specifications. The test plan should always 

coexist with a project plan, and should be written by someone with the role of 

test manager (Burnstein 2003; Black 2009; TMMi Foundation 2012).  
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7 DISCUSSION & CONCLUSION 

Here the results of the analysis will be discussed in accordance with the problem 

specification, the objective and the scope of the thesis. Finally, some conclusions will 

be drawn from the discussion. The term ‘entity’ will be used as a reference to a 

committee or group.  

The purpose of this thesis was to find an answer regarding the possibility to 

implement principles of a maturity model, software testing and test 

management to develop the organization and improve the supply reliability and 

quality of Fortum HR System Solutions system by improving their testing 

processes. A factor which is important to remember regarding this matter is 

that the proposed principles have not been implemented and tested. The thesis 

has through an evaluation, interviews and workshop, and also analysis of these, 

come to a conclusion on how proposed principles should be implemented in 

order to reach the desired results. This conclusion takes into consideration the 

opinions and feelings of the team members (Widerberg, 2002). Thus confirming 

the evaluation using information collected information from the interviews and 

workshops (Burnstein, 2003). This is an optimal conclusion for the specific case 

of HR System Solutions.   

In order to improve the test processes using these principles, it was necessary to 

understand the organization and evaluate what was already existing, and what 

was not. The reasoning behind this was that if one could find what was missing, 

it would reveal what needed improvement. However in order to do this it was 

necessary to have a standard. A standard of testing is exactly what is defined by 

a maturity model. A maturity model aims to describe what is currently in place, 

and what is not (Burnstein, 2003; Black, 2009). From that standard, a 

conclusion can be drawn on which process areas are stronger, and which are 

weaker. Thus revealing what was intended from the start, namely how and 

where to initiate the improvement of the testing processes.   

For the evaluation of an organization to be complete, it is necessary for the 

evaluator to customize the analysis of the testing processes accordingly to the 

requirements. These were as mentioned previously done by interviews and 

workshops. The TMM argues that the interviews conducted should be 

structured and of a problem-solving and quantitative nature (Burnstein, 2003). 

However our choice of methodology was of a qualitative nature. The reason 

behind this choice was two facts, firstly the number of employees within the HR 

System Solutions is not enough for conducting quantitative interviews. This 
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leads to the reasoning that it is more important to understand why the members 

possess their opinions. Obviously, some quantitative results are used in order to 

be able to analyze the general opinion. Secondly, it was necessary use to 

understand what already exists, and how to improve it, for the reason that the 

evaluation should  not rely on any opinions or answers of members of HR 

System Solution alone.  

 

7.1 Scope discussion and conclusions 

 Based on the Maturity model evaluation, interviews and workshop, what 

parts of the current processes need the most attention in order to improve 

the supply reliability, quality and overall level of testing processes in 

Fortum HR System Solutions? 

 

As we can see from the analysis of the TMM evaluation, the interviews and the 

workshops there is a common ranking of testing processes that are in need of 

attention. The lead testing process that is in need of improvement has been 

proven to be Testing techniques and Methods. The TMM evaluation calls this 

testing process Maturity Goal 2.3. This is supported by the interviews and the 

workshop results, which were conducted by the participants without knowing of 

the results of the TMM evaluation. Although being the weakest process area, 

maturity goal 2.3 proves to be an area that HR System Solutions has a lot of 

knowledge in. This is shown by the first part of the interview which focused on 

understanding how the participants felt and what knowledge within the testing 

area they had. This qualitative method of interviewing proved to work to the 

thesis advantage, as the gained understanding led to a solution for 

improvement.  

Initiate Test Planning Process is the process area that the evaluation proved to 

be the least urgent for improvement. However the interviews and workshops 

proved that this is not the case. Although some documentation is existing on 

what is the current procedure, it is not enforced by any entity with that 

responsibility.  

The evaluation mentions the Develop Testing and Debugging Goals and Policies 

as the second most urgent process area. This is not mentioned by the interviews 

and workshop. This is not surprising since the existence of such policies might, 

for the employees, not be a missing area. Senior management, which means the 
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Manager and the System Manager, are aware of some of these missing pieces. 

However the time for developing such solid goals and policies does not exist. 

 

 Where do you initiate the development and improvement of these testing 

processes?  

 

The first thought that comes to mind when seeing the analysis is improving 

what is the most urgent, which would be the Testing techniques and methods 

process area. Such an improvement would need proper support in order to 

function well and be periodically reviewed. This is why an attempt to directly 

improve a technique and method would be a temporary solution. As mentioned 

earlier in the analysis, this is where we can use the patterns of the questionnaire. 

These patterns define themes for the missing areas. We can  confirm these 

themes by comparing them to the analysis interviews and workshop. The 

themes from the questionnaire are as mentioned: 

 Organizational structuration on committees/groups and the funding of 

such committees/groups 

 Evaluating current testing processes 

 Documentation of testing 

As we can see, most of the questions in the questionnaire that were missing are 

the same type of issues that the participants of the interviews and workshops 

were concerned with. The theme that would serve best to initiate the 

development and improvement of the testing processes at HR System Solutions 

is creating an organizational entity, such as a test committee/group. Such a 

committee/group would provide the base needed for the development and 

improvement of all smaller processes within the HR System Solutions. This 

means that if such a group would exist, this group would have the responsibility 

to, for example:  

 Implement testing techniques and methods 

 Evaluate testing processes 

 Provide goals and policies and periodically review them 

 Create training material, how-to manuals and guidelines on testing 

 Provide the support to continuously keep these process areas up to date.  

As this entity would be the foundation for all other testing processes, it should 

also be the first to be initiated. Given the proper funding, such an entity could 

consist of new hires with that specific job role. However given the current 
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economic situation at HR System Solutions defined in the problem 

specification, this is not a possibility. We also know that given the size of the 

team and the system, it is not essential for significant improvement. Thus 

giving us the possibility to have one single entity with the responsibility of 

testing in general.   

 

 How does the development and improvement of the test processes impact 

the rest of the work in HR System Solutions? 

 

Given HR System Solutions implement such an entity that would be in charge 

of testing, accordingly to the aforementioned description, the immediate actions 

of this group would need to be the improvement of the testing processes, proven 

to be of urgent need through this thesis. Given that such a committee/group is 

created, this would enable team members without this responsibility to focus on 

other responsibilities than that of testing. The responsibility areas of the 

committee/group gives the team of HR System Solutions the necessary ability 

to be more organized. Thus liberating members from the need of developing and 

improving testing processes. This includes elements such as writing test scripts, 

administrating testing and test planning. By giving these responsibilities to a 

professional team focused on testing, one would increase the quality by which 

these elements are created, developed and improved. By extension this enables 

the software to be tested in a theoretical and organized matter, thus enhancing 

the quality of the software development itself. From the same reasoning, we can 

derive the conclusion that the enhanced quality, through this action, is not only 

software development in projects. The CR process would be improved as well 

through these actions of the new responsibilities of the new test 

committee/group. Increasing the supply reliability and quality of the support 

that the team gives to the HRMS and also to HR.  

 

7.2 Criticism towards the choice of methodology 

and recommended further studies 
 

The choice of using the TMM over the TPI was mentioned in the Literature 

study chapter. The documentation oriented nature of the TMM was the main 

reason for the choice of evaluation model. The possibility of choosing TPI 

instead of the TMM could have been a good choice as well. In a situation where 
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the organization needs a faster evaluation, with a more hands on approach, the 

TPI is a better choice (Black, 2009b).  

Earlier research shows that using other maturity models might be faster than 

using the TMM. This is because TMM needs to be applied to specific cases, and 

therefore might be difficult to use objectively (Stockhaus, 2003). As seen in this 

thesis work, another maturity model by the name of TIM (Testing 

Improvement Model) was used, developed by Saab and Linköping University 

(Ericson et al., 1996). This testing model was simpler to use and more objective, 

and when needed was complemented with parts of the TMM when necessary.  

As mentioned previously, the TMM evaluation describes using quantitative 

research methods for interviews, workshops and surveys. However in this thesis 

qualitative methodology was chosen due to the size of the team. Other 

influences that weighed in on the choice of methodology were the pedagogical 

courses taken at the program of Civilingenjör & Lärare at KTH and SU. These 

courses generally, and not surprisingly, lean towards understanding and 

learning  more than statistical results. The choice of using quantitative 

methodology could have been helpful with the correct questions. This could 

have given more precise answers that would have looked a lot like the results 

from the TMM questionnaire, thus making it easier to understand the 

correspondence between the two. Analysis between the TMM questionnaire, 

interviews and workshops would not need the element of interpreting and 

understanding. However the choice of quantitative methods would not result in 

the theme based result, which is highly focused on Fortum, as this thesis has 

shown. Instead  it would give a solid guideline on improvements, not taking into 

account the understanding of the system and the needs of the team. Therefore 

the validity of the results and the analysis is accurate to the problem 

specification. 

There were two main aspects of information gathering within this research, the 

documentation of HR System Solutions and the knowledge of the individuals 

within the team. The reliability of the results and analysis of this thesis need to 

be discussed. Reliability means the accuracy of which the method of gathering 

the information has, in this case the ability to limit the influence from other 

factors outside of the interview/workshop (Kvale & Brinkmann, 2009). Both the 

interviews and the workshops were oral exercises, with the workshop having 

some minor written components. The documentation of all interviews and 

workshops were converted from oral to written, without any type of recording. 

Audio recordings provide good conditions for systematic analysis (Kvale & 

Brinkmann, 2009). Kvale & Brinkmann explains that it is necessary to 
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acknowledge that there is no such thing as “true objective conversion from oral 

to written form”.  

The TMM evaluation and the interviews/workshops reached similar findings. 

Although this turned out to be beneficial for the thesis, it is necessary to 

mention the possibility of errors. During the TMM analysis, problems with 

finding specific documentation arose. The few occurrences of this suggest that 

there is a possibility that more documentation might have been forgotten. Thus 

affecting the results of the TMM evaluation. However the evaluation was cross 

referenced with the Manager of HR System Solutions. This was done in order to 

minimize the possibility of missing important documentation, but it is still 

impossible to exclude the factor of human error. The interviews and workshops 

are another example of the human factor influencing the results of any research 

conducted with such qualitative methods (Kvale & Brinkmann, 2009). Kvale & 

Brinkmann continue to explain that the interviewees perception and 

understanding of the conversation determines the precision and quality of the 

answers provided.  

A recommendation for future research is therefore using a maturity model that 

is not TPI in order to evaluate an organization which has common development 

and improvement requirements as HR System Solutions. It is important in such 

a case that it is the development of a system, such as the HRMS/HRIS system 

used by Human Resources in Fortum, with a general target group which is a lot 

like the one described in the Introduction and Background of the thesis. The 

reason for this is the need for knowledge- transfer and preservation for members 

of the organizations. In larger organizations this is mainly achieved through 

documentation. 

Other interesting future research is to try the TMM evaluation within other 

types of software development companies. For example the aforementioned 

Elekta. Elekta, not unlike Fortum HR System Solutions, has a highly 

documentation-oriented software development process. 

An interesting project would be to try the TMM evaluation on other software 

development companies, which specialize in for example application 

development, or other development which is not management systems like 

Fortum HR System Solutions. Software development companies such as 

application developers or other IT-based systems might not be as 

documentation oriented, which would probably lead to the choice of 

methodology not being the TMM. 
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9 APPENDIX A - Interviews 

9.1 Internal Interviews 
Here will be presented the guide for the internal interviews. All interviews started out 

with a walkthrough of the aim and the NDA (Non-Disclosure Agreement). 

 

Aim: 

 The purpose of this interview is to get an understanding of how test 

processes are managed at Fortum HR Operations, and collect 

information about the combined experience of the team. 

 This interview is given from the perspective of an outside assessor. I will 

therefore ask of you what might be very obvious to an employee of HR 

Operations. 

 In my thesis I am evaluating the test processes that are currently 

existing here at HR Operations. 

 When it comes to presentation everything will remain anonymous and 

the information provided by you will only be used for personal use.  

 All questions on this interview are optional. If you feel like you do not 

want to answer the questions there is no obligation to do so. 
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Questions: 

Background and experience  

 What experience do you have with testing? 

o Which experience did you find the most profitable? 

 Why? 

o Which experience did you enjoy working with the most? 

 Why? 

 What do you find better: Testing based on theoretical methods or 

experience within the team? 

o Why? 

 How do you currently work with testing in your team? 

About the test processes at Fortum HR System Solutions 

 What are the advantages/disadvantages of working the way you are 

currently working? 

 Based on your previous experience and knowledge, how would you rate 

the proficiency of current testing processes which are currently applied 

on HR System Solutions? 

o Could you please elaborate? 

 Suppose you are the Manager of HR System Solutions with total control 

over processes in general. What testing processes would you chose to put 

focus on the most? 

o Why? 
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 Given the previous question, would you change anything in the testing 

process that is currently applied in HR System Solutions? 

o Why? 

o How? 

 Anything else worth adding? 
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9.2 External Interview 
Here will be presented the guide for the external interview. The interview started out 

with a walkthrough of the aim and the NDA (Non-Disclosure Agreement). The 

external interview was in Swedish, which will also be the language of the questions 

presented. Although many of these questions were answered by the presentation 

provided at the time of the interview.  

 

Aim: 

 The purpose of this interview is to get an understanding of how test 

processes are managed at other companies. 

 The reason for the need for an interview with an external company is to 

be able to understand the differences between Fortum HRS and the 

external companies test processes. These differences will possibly give 

ideas and perhaps tips on how to develop the testing processes of the 

HRS team at Fortum. 

 In my thesis I am evaluating the test processes that are currently 

existing here on HR Operations. 

 When it comes to presentation everything will remain anonymous and 

the information provided by you will only be used for personal use. 

 All questions on this interview are optional. If you feel like you do not 

want to answer the questions there is no obligation to do so. 
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Questions: 

 Vad har du för erfarenhet med testing? 

 Hur arbetar ni med testing? 

o Varför? 

 Är dessa testprocesser baserade på teoretiska metoder eller erfarenhet? 

 Har ni alltid arbetat på detta sätt?  

o Ja- Har ni planer på att förbättra den? 

o Nej- Hur arbetare ni tidigare? 

 Vad finns det för fördelar/nackdelar med att arbeta på detta sätt? 

 Vem leder era test processer?  
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10 APPENDIX B – Workshop 

Here will be presented the guide for the workshop. The workshop started out with a 

walkthrough of the aim and the NDA (Non-Disclosure Agreement).  

 

 Aim: 

To better understand in what areas the need of focus is the greatest from 

the employees point of view, and also to gather the knowledge of each 

individual to a joint knowledge base. 

 In my thesis I am evaluating the test processes that are currently 

existing here at HR Operations.  

 This survey is provided in the perspective of an outside assessor, and will 

therefore ask of you what might be very obvious to an employee of HR 

Operations. 

 When it comes to presentation everything will remain anonymous and 

the information provided by you will only be used for personal use. 

 The survey is optional. If you feel like you do not want to answer the 

questions, simply press the cancel button. 
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Exercise 1 - Survey 

On following topics, rate (1-10) the urgency of improvement/development 

according to you. Also, please elaborate your choice. 

Test Policy and Strategy 

1 2 3 4 5 6 7 8 9 10

 

Why? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

Test Planning 

1 2 3 4 5 6 7 8 9 10

 

Why? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 
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Test Monitoring 

1 2 3 4 5 6 7 8 9 10

 

Why? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

 

 

Test Design and Execution 

1 2 3 4 5 6 7 8 9 10

 

Why? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

 

Test Environment 
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1 2 3 4 5 6 7 8 9 10

 

Why? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 
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Exercise 2 – Workshop: Optimizing testing 

-What test processes areas would benefit from improvement in Fortum HR System 

Solutions? 

1. Individually write down 3 process areas, which you think is the most 

important, on a piece of paper. 

2. In groups of 3-4: 

i. Discuss your choices and elaborate. 

ii. Merge your results in order of priority 

iii. Choose the 3 with highest priority to represent your teams list of 

methods. 

3. Present your results on the whiteboard, explaining your choices to your 

colleagues. 

4. In the team: Agree on 3 process areas that have the highest overall 

priority.  
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11 APPENDIX C – The TMM 

Questionnaire 

The questions shown in this appendix is the ones used for the TMM evaluation. As only 

the questions for level 2 were used due to the current testing levels of HR System 

Solutions. 

TMM L e v e l 2 : P h a s e D e f i n i t i o n 

MATURITY GOAL 2.1: DEVELOP TESTING AND 

DEBUGGING GOALS AND POLICIES 

QUESTIONS 

1. Has a committee(s) on testing and debugging been established? 

2. Have policies, goals, activities, and tools for the testing process been 

identified, documented, and approved? 

3. Have policies, goals, activities and tools for the debugging process 

been identified, documented, and approved? 

4. Is the process of testing defined? 

5. Is the process of debugging defined? 

6. Have the policy documents on testing been distributed to project 

managers and developers (testers)? 

7. Have the policy documents on debugging been distributed to project 

managers and developers (testers)? 

8. Do the software developers (testers) follow a written organizational 

policy for testing when test planning? 

9. Do the developers follow a written organizational policy for 

debugging? 

10. Are basic measurements used to determine achievement of testing 

goals? 

11. Are basic measurements used to determine achievement of debugging 

goals? 
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12. Have the testing policies and goals been developed with inputs from 

user/client groups with respect to their needs? 

13. Have the debugging policies and goals been developed with input and 

feedback from user/client groups with respect to their needs? 

14. Has a basic defect classification scheme been developed? 

15. Has a defect repository been established? 

16. Do developers/testers log defects into the repository on a consistent 

basis? 

17. Are testing/debugging policies and goals periodically reviewed? 

 

MATURITY GOAL 2.2: INITIATE A TEST 

PLANNING PROCESS 

QUESTIONS 

1. Has an organizationwide test planning committee or group been 

established? 

2. Is there an organizational policy, and are there procedures for test 

planning? 

3. Have the policy and procedures been distributed and approved? 

4. Is there adequate support and funding for test planning for all 

projects? 

5. Are test goals/objectives used as a basis for test planning? 

6. Have test plan templates been developed and distributed to project 

managers? 

7. Are there appropriate planning tools available for test planning? 

8. Have project managers been trained in the use of templates and planning 

tools? 

9. Have developers (testers) been trained in the use of templates and 

planning tools? 

10. Are developers (testers) trained properly to develop test specifications, 

test designs, and test cases for the test plan? 
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11. Are test-related risks considered when developing test plans? 

12. Are estimates (time, budget, tools) available from past projects for 

use in test planning? 

13. Is test planning done at the unit level? 

14. Is test planning done at the integration level? 

15. Is test planning done at the system level? 

16. Is test planning done at the acceptance level? 

17. Is there a procedure in place for soliciting user/client input for test 

planning where appropriate (e.g., in acceptance test planning)? 

18. Do developers (testers) have the opportunity to give inputs to the test 

plan at all levels? 

19. Is the test planning process reviewed on a periodic and/or eventdriven 

basis? 

20. Are other test-related items such as test transmittal reports, test logs, 

test incident reports, and test summary reports defined in organizational 

documents? 

21. Are other test-related items such as test transmittal reports, test logs, 

test incident reports, and test summary reports completed for each 

project? 

22. Does management support interactions between project (test) managers, 

developers (testers), designers, and analysts to support test 

planning? 

23. Are basic test measurements specified in the test plan at all levels? 

24. Do developers (testers) collect and store basic test-related 

measurements? 

25. Are the basic test measurements used to ensure that basic testing goals 

have been met? 
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MATURITY GOAL 2.3: INSTITUTIONALIZE BASIC 

TESTING TECHNIQUES AND METHODS 

QUESTIONS 

1. Has a committee or group been formed to evaluate and recommend 

a set of basic testing techniques, methods, and tools? 

2. Have the recommendations of the group been documented, distributed, 

and approved? 

3. Have basic tools and techniques been included in test policies? 

4. Have appropriate forms and templates been designed to support basic 

testing techniques? 

5. Are adequate resources provided by upper management to support 

the use of basic testing techniques and methods, as well as basic testing 

tools? 

6. Have developers (testers) been trained to apply the basic tools, forms, 

and methods? 

7. Are basic testing techniques, and methods applied on an organizationwide 

basis? 

8. Are basic testing tools applied on an organizationwide basis? 

9. Are basic testing techniques and methods reviewed periodically? 

10. Do testing policy statements include the requirement for multilevel 

testing? 

11. Is testing planned and implemented at multiple levels (unit, integration, 

system, etc.)? 

12. Are the basic testing techniques and tools described in policy statements 

applied at all levels of testing? 

13. Are the testing techniques and tools to be applied described in multilevel 

test plans? 

14. Does upper management support interaction between analysts, designers, 

and developers (testers) to ensure testing issues are addressed 

by these groups? 


