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Abstract 
Designing systems within specialized, complex domains can vary compared to 
designing systems for the general public. With the increasing demand for digital 
solutions within these complex domains, it is ever more critical for usability experts 
to understand how to approach complex domains when conducting usability 
evaluations.  
 
The case study's primary goal is to find usability related problems within the system 
with the applied methods. The secondary goal is to understand how usability 
evaluations differ in complex domains through the case-study in comparison to 
standard domains. Through this case study and these two goals, methodological 
recommendations that can be used for assessing the usability within complex 
domain systems will also be given.  
 
The methods used in the case study are the System Usability Scale Questionnaire, 
Heuristic Evaluation, Contextual Inquiry, and 6-3-5 Brainwriting Workshop. All the 
methods were conducted remotely due to the COVID-19 pandemic.  
 
This methodology resulted in 19 total problems: 11 usability problems, and eight 
problems within other attributes. The methodology proved successful for evaluating 
the system within all specified attributes while increasing the evaluator’s knowledge 
of the system domain. The importance of expanding the evaluator's domain 
knowledge and defining attributes beyond usability proved to be a critical factor in 
this case study's success. 
 
The findings presented to the case study client were verified as problems. The 
methodology provided successful in this single case study. However, the sequencing 
of the methods and variants of methods used are still in need of verification and 
further research.  
 

Keywords  complex domain, evaluation methods, information system, pension 
application processing system, usability, attributes 
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Sammandrag 
Utvecklingen av datasystem inom specialiserade komplexa domän kan variera 
markant i jämförelse till system utvecklade för allmän publik. I samband med det 
ökande kravet efter digitala lösningar inom komplexa domän, är det viktigare än 
någonsin för experter att förstå hur man närmar sig komplexa domän vid utförandet 
av användbarhetsutvärderingar. 
 
Det primära målet med avhandlingen är att i samband med en fallstudie hitta 
problem som är relaterade till användbarhet. Det sekundära målet är att förstå hur 
användbarhetsutvärderingarna frånskiljer de komplexa domänen ifrån 
standarddomänen. Fallstudien kommer att bidra med metodiska 
rekommendationer vid framtida undersökningar av datasystems användbarhet 
inom komplexa domän. 
 
Metoderna som tillämpas i fallstudien är System Usability Scale mätning, Heuristisk 
utvärdering, Kontextuell utredning, och 6-3-5 Brainwriting workshop. Alla metoder 
utfördes på distans på grund av COVID-19 pandemin. 
 
Metodiken resulterade i 19 problem totalt, varav 11 är användbarhetsproblem och 
åtta problem inom andra attribut. Metodiken visade sig vara lyckad för utvärdering 
av fallstudiens datasystem inom alla specificerade attribut. Samtidigt bidrog 
metodiken till ökning av utvärderarens kunskap inom systemets specifika domän. 
Inlärningen av fallstudiens domän-specifika kunskap och beaktandet av attributen 
utanför användbarheten visade sig vara nyckelfaktorer för fallstudiens succé. 
 
Resultaten presenterades till fallstudiens kund och blev verifierade som problem. 
Metodiken visade sig vara lyckad inom denna fallstudie. Däremot utmärktes det att 
de utförda metodernas rangordning och varianter kräver både verifiering och 
fortsatt undersökning i framtiden. 
 

Nyckelord  komplexa domän, användbarhetsutvärdering, informationssystem, 

användbarhet, nytta, attribut, pension ansökningssystem 
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1 Introduction 

 

The level of integration of an organization's operations and human capital is 

tied to digital processes, which is commonly referred to as digital maturity 

[1]. 

According to McKinsey 2019, the digital maturity level across all industries 

lies at 24.1% [2]. The low level of digital maturity indicates that there are still 

many upcoming digitalization opportunities in industries. According to 

Nielsen, Usability Evaluations in industries also grew by 5000% between 

1983-2008, predicting a 1000% increase within the years 2008-2030 [3].  

Usability Evaluations can be defined as measuring how well users can learn 

and use different products and systems by employing various methods that 

give feedback to usability experts [4]. The four most common method-

categorizations for usability evaluations are expert methods, where usability 

experts deploy methods that allow the experts to assess the system being 

evaluated [4]. Empirical methods, where experts rely on methods involving 

real-end users operating the user interface [4]. Automatic methods, where 

computers evaluate the user interface based on specifications [4]. Formal 

methods, where exact models and formulas are used to evaluate the system 

[4]. Lastly, informal methods, where usability is based on the evaluators' 

previous experience [4]. 

 With more and more projects being tied to a different industry, there is a 

growing need to understand usability in different industry fields. The 

foremost problem usability experts face is that most educational programs 

teach students to become "generalist" usability experts without any 

consideration for working in complex domains, meaning they do not 

understand how to work in very specialized fields [5]. From here on now, 

these fields will be referred to as domains. Some usability experts end up on 

a trajectory where most of the work conducted is contained within one 

specific domain, for example, healthcare. However, many industry 

professionals remain generalist working in several different domains 

throughout their careers. This happens because most usability experts do not 
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see it feasible to obtain a secondary degree in a relevant field such as 

healthcare, finance, or national defense, for example. Chilana et al. [5] 

propose that it is more feasible for domain-experts to acquire usability 

expertise since the time required to obtain formal training in usability is 

lower than wise-versa.  

While this proposal is good in theory, in practice, this is most likely a rare 

occurrence that either party would chase an additional degree ultimately 

outside their respective field. Systems developed for these complex-

industries do not operate in the same domain as the average music player 

application or food-delivery service. The software or systems in complex 

domains is often filled with acronyms that the average person does not 

understand [5]. Processes do not have a clear start to end flow and, it is not 

always easy to distinguish the correct tool for solving each problem.  

This thesis presents research constraints between usability evaluations 

conducted in complex domains compared to standard domains. These 

differences in domain-driven constraints will be analyzed through a case 

study, where a subset of methods will be applied to understand each 

method's applicability as a framework for evaluating complex domains. This 

thesis is split into two parts: The first section aims to gather previous 

research on complex domains and how these domain differences constrain 

different usability evaluation methods. The second part is a case-study, 

where a set of methods will be applied as a "framework," which is designed 

for evaluating systems throughout complex domains in the large. 

Additionally, through these two goals and the experience gained from the 

case study, methodological recommendations are given for assessing the 

usability of complex domain systems 
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1.1 Motivation 

 

Due to digitalization, more and more information systems are developed to 

gather, process, and take actions based on data. Fields that previously have 

mostly been paper-work heavy are adopting new digital solutions. For 

example, in Finland, the newly developed Apotti-system is designed to 

integrate multiple social and healthcare information systems and previous 

paper-driven processes into one shared system [6]. Another example is the 

Finnish justice system, which plans to integrate prosecutors and courts into 

one system [7]. There are several different reasons why digitalization projects 

might occur. For example, the update of several old legacy systems into one 

unified one [2, 6, 7], or transforming previously paper-driven processes into 

digital ones [2]. 

This is happening due to technological strides done in the past 20-years. 

More and more tasks are automated with Robot Process Automation (RPA) 

and Artificial Intelligence (AI) technologies [2]. According to Frey and 

Osborne [8], computerization is risking 47% of the US workforce. With these 

innovations, previous job-tasks in IT-systems are being depreciated. Tasks 

such as updating databases, making changes in systems, creating and 

matching orders are by each day, pushed towards a more automated field. 

These new technologies are replacing workers with more efficient methods 

of processing these high-volume, low-complexity tasks. The result is that 

there is a rising demand for workers who can solve these complex tasks that 

are not solvable by automation, resulting in increased effectiveness.  

Many of the domains these systems are being developed in are considered 

"complex." Unfortunately, in many cases, developers do not understand the 

domain they are working in and what restrictions the domain imposes. 

Another common problem is the buying party's oversight regarding the 

importance of usability in the end-system [9]. Other metrics are often 

considered more important than usability, resulting in a poor usability 

experience and even catastrophes [10].  
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1.2 Objectives and Scope 

 

This thesis aims to analyze and understand what constraints complex 

domains impose on researchers and their effect on usability evaluations 

compared to "standard," non-complex domains.  

The first goal is to understand how usability evaluations differ depending on 

the domain, are there any differences when conducting usability evaluations 

in complex domains compared to "standard" domains. The second part is to 

find and validate usability problems in the case study. The third goal is the 

result of these two; given the author gains some knowledge on complex 

domains and the case study, what kind of methodological recommendations 

for assessing the usability in complex domain systems can be given based on 

this case study? 

The thesis will also contain recommendations for each identified problem. 

This case study will then be analyzed compared to the expected results and 

provide insights on each deployed method, the leading pros, and cons. This 

concludes into two separate Research Questions (RQ): 

 

• RQ 1: What kind of usability-related problems are found in the case-study 

with the applied methods? 

• RQ 2: How do usability evaluations differ when the evaluated system is in 

complex domains compared to systems belonging to standard domains.  

 

The following concepts are key terms that are referred to numerous times 

throughout the thesis: 

 

• Complex Domains: Specialized domain, which is more complicated 

than any standard domain. Complex domains require in-depth domain-

specific knowledge, such as formal education or long-term working 

experience. The opposite of the complex domain will be referred to as a 

standard domain in this thesis.  
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• Usability Evaluation: A set of methods that allow usability experts to 

evaluate a system in the context of usability [11].  

• Constraints: Condition or restrictions that prevent something from 

occurring as expected.  

• Information System: A system designed to conserve, manipulate, and 

present data as useful information [12].  

• Usability Expert: Expert in usability, either with long term field 

experience or formal education.  

 

A few constraints were set around the study. Only a specific set of methods 

will be discussed and analyzed in this thesis. This thesis's empirical part will 

only evaluate one data-processing system in a field that can be categorized as 

a complex domain system. This thesis will not consider any surrounding in-

house developed systems but only the core system itself and subsystems used 

throughout the processes (such as PDF-readers, internet browser, Microsoft 

Office suite, and others.) The thesis will also mostly constrain high-volume 

tasks considered "standard" by end-users, meaning exception cases are not 

considered within this thesis scope.  

While an important topic in this thesis is usability, other attributes such as 

effectiveness, utility, innovation, and other attributes are also considered 

during the research since they also relate to the overall perception end-users 

have towards the system. This will be furtherly discussed in chapter 2.1.  

 

1.3 Thesis Author 

 

The thesis author has been working at Accenture Technology Solutions as an 

external partner with Eläketurvakeskus (ETK) on a project between spring 

2019 til summer 2020. During this time, he has mainly performed tasks 

related to requirements engineering and documentation. This experience has 

given the author an in-depth overview of the external partner's software 

development practices, such as development models and insights regarding 

the external partner's views of the pros and cons. However, ETK's point-of-



 

6 

 

view remains unknown to the author and needs to be explored and the final 

product usage in practice by end-users. However, the author's current 

understanding of the system, its purpose, and the user interface provide a 

strong base for investigating the space. The thesis author's work is completely 

done in collaboration with the client of the case-study. In one method 

(Heuristic Evaluation), the thesis author was assisted by two other evaluators 

for increased validity of the method.  

 

1.4 Structure of the Thesis 

 

Chapter 2 Background and context introduces background on research done 

on usability, complex domains, the client in the case study. Chapter 3 Case 

Study discusses the system evaluated in the case study, the users, and 

forming a hypothesis on the common problem areas for improvement. 

Chapter 4 Methods discusses the methods being deployed in the case-study, 

their validity, and reliability. Chapter 5 Findings describes the findings both 

within context to the case study and the research itself. The final chapter 6 

Methodological Considerations from the Empirical Study discusses the case 

study in relation to chapter 2. Lastly, chapter 7 Discussion concludes with key 

findings, further development areas, and results.  
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2 Literature  

 

In this chapter, the thesis author presents existing research on usability 

within complex domain systems. The goal is to gain notable information 

regarding usability in complex-domains and methods applicable in complex 

domains and the constraints the domain sets on this method. The gathered 

information will then be applied in the case study in order to answer research 

question 2. 

 

2.1 Usability in Information Systems and Complex-Systems  

 

Usability is often defined in various ways, depending on the field of research. 

A widely accepted definition in the field of Human-Computer Interaction 

(HCI) is the definition stated in ISO 9241-11: "the extent to which a product 

can be used by specified users to achieve specific goals with effectiveness, 

efficiency, and satisfaction in a specified context of use" [13]. This view takes 

a holistic view of usability as the interaction between the software (or 

product) and the end-users expectations. Other fields have interpreted 

usability with other focus, such as in the field of Software Engineering (SE), 

ISO 9126-1 defines usability the following: "the capability of the software 

product to be understood, learned, operated, attractive to the user, and 

compliant to standards/guidelines when used under specific conditions" 

[14]. This view takes a more indirect view towards usability as a specification 

defined within the project itself and as a parameter contributing to the 

software's overall quality, where usability is defined beforehand as a 

specification in context. Discussing these different definitions directly 

impacts the evaluations performed since each evaluation's end-goal might 

differ based on usability definitions [15].  

Nielsen defines usability as a quality attribute that measures how easy user 

interfaces are to navigate [16]. To measure this, five components are used:  
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• Learnability: How easy is the system for the user to learn during the 

first-time usage 

• Efficiency: Once users have learned the design, how quickly can they 

perform tasks? 

• Memorability: Does the user remember how the system is operated 

when returning to it? 

• Errors: How many errors do users make, how severe are these errors, 

and how easily can they recover from the errors? 

• Satisfaction: How pleasant is it to use the design? 

 

Another quality attribute is Utility: Does the system do what users need? 

According to Nielsen, Usability and Utility are equally important since it does 

not matter if something is easy to navigate if it does not offer any form of 

functionality. In opposite situations, the same can be applied when working 

in "standard domains"; functionality exists, but it is challenging to 

accomplish. Studies show that spending 10% of a project's budget on 

usability will more than double a website's desired quality metrics and 

slightly less than double an intranet's quality metrics. For software and 

physical products, the improvements are typically smaller but substantial. 

[16] 

When discussing complex domains, it is essential to define what separates 

"standard domain" systems from complex domain systems. In this chapter, 

definitions related to complex tasks and systems are defined. The most 

common differentiator between these two domains is the knowledge to 

achieve goals successfully. In standard domains, users or participants should 

be able to complete their tasks without any formal training. If one takes 

navigation software, given that the system is designed in a user-friendly 

manner, many users should complete the task successfully. However, when 

it comes to complex domain systems, some domains are so complex that it 

does not matter how usable the software is since the domain is so difficult, 

almost all users will fail with the given tasks without the proper training 
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around the context of the system. For example, if one were to take a random 

citizen to a nuclear power plant control room and demand that the citizen 

operate the reactors, catastrophe is almost certainly ensured.  

Even though this can guide the evaluators, some odd cases directly come to 

mind. Should an integrated development environment (IDE) used for 

software development be considered a complex domain system, a glorified 

text editor with build automation tools, and a debugger?  

To better understand what defines a complex domain system, it can be split 

into smaller sections, starting with the definition of complex-tasks. Mirel has 

given the following characteristics for complex-tasks [17]:  

 

• Ill-defined situation and goals: Often, in complex domains, the user 

does not necessarily know the problem before investigating further and 

narrowing down the problem during the inquiry. 

• Tied to the interest of diverse stakeholders: There are several 

stakeholders with different goals and demands. In many cases, not all 

stakeholders are necessarily known at the start of the problem inquiry. 

• Complex information from many sources: Data is scattered 

throughout several different sources; therefore, an inquiry is required to 

have all the building blocks even to start solving an issue. 

• Dynamic and emergent: Context, constraint, and goals cause changes 

in the process; therefore, the problem-solvers need to adapt and change 

their working methods. 

• No pre-set entry points or stopping points: Problems do not have 

a set start or endpoint. Problems may arise from different sources, and 

solutions might need readjusting. New data can cause previously thought 

solved problems to become active. 

• Iterative and opportunistic with socially based inquiry 

patterns: Problem solvers need to iterate, verify, and analyze data to 

make sense out of it. 
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• "Good enough" solutions with no one right answer: In many 

cases, there is no right answer for solutions, and often, solutions create 

new problems.  

 

Based on these characteristics, it can be concluded that complex tasks do not 

have any specified endpoint at the start since it might be hard to determine 

the next step. Throughout the process, there are numerous stakeholders 

where the "solver" (or user when referring to computer systems) analyses 

data based on many different sources.  

Through this definition of complex tasks, complex domains can be defined. 

Complex domains are domains where complex tasks are a frequent 

occurrence. NNGroup has two distinctions for System types [18]: Generalist 

App for everyday domains, which enable nonspecialized users to complete 

largely discrete, linear tasks organized around well-structured goals, such as 

playing music streaming service or ordering food home deliveries. The other 

type, Complex App designed for trained or specialized users in carrying out 

broad, unstructured goals in nonlinear workflows. Users are not aware of the 

end-goal, and there may not be a known ideal set-of subtask to follow, which 

cannot efficiently be designed. A coastal engineer analyzes and predicts sea-

levels, or a cloud infrastructure manager using analytics dashboards to notice 

and diagnose high uptime spikes. 

 Chilana et al. [5] describe three characteristics of complex domains. The first 

being domain-specific terminology: Often, domains have a domain-specific 

vocabulary such as abbreviations for commonly used terms or domain-

specific terminologies that are not common. Therefore, complex domains 

might almost seem impossible to understand for non-domain experts due to 

the language being difficult. The second characteristic is the uniqueness of 

situations: More than not, situations in complex domains are never simple. 

Due to conditions, there are seldomly standard cases that the problem solver 

can "autopilot" through without further inquiry. Lastly, the third 

characteristic is the access for domain experts: Complex domains require 

frequent access to domain experts who can answer domain-specific 
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questions. In many cases, the expertise is commonly split between specific 

sub-areas of the domain. Therefore, making it even harder to find the correct 

answers to the questions [5]. 

Therefore, in most cases, it is up to the usability expert to conduct the 

evaluation. It is generally advisable for usability experts to possess domain 

expertise to understand better the system being evaluated [5]. Chilana et al. 

[5]  split the act of conducting usability evaluations in complex domains into 

three different parts: planning the test, observing user behavior, and 

analyzing the results. According to Chilana et al. [5], the main problem faced 

when planning, observing, and analyzing usability evaluations in complex 

domains is the lack of domain expertise. There are several ways to acquire 

domain expertise, such as books, online training, talking to sales and 

marketing staff, or studying use-cases and manuals to combat this. However, 

there is a lack of time and resources for usability experts to become trained 

in the domain in many cases [5]. This results in other strategies to be 

developed. One recommended strategy is for usability experts to form 

partnerships with domain experts to understand domain-specific details.  

There are several variations of relationship types between Usability Experts 

and domain experts. Here are some examples defined by Chilana et al. [5]: 

 

1. Upfront investment: usability experts plan studies in collaboration with 

domain experts and conduct the study with minimal contact or no contact 

with domain experts 

2. Iterative elicitation: usability experts draft a plan and send it to domain-

experts for verification. If approved, the usability expert continues to the 

next step of the study 

3. Ongoing partnership: Usability experts work together with domain 

experts throughout the entire process.  

 

Chilana et al. [5] proved that the ongoing partnership is the most effective 

type of partnership, where usability experts and domain-experts start with 

small problems with simple methods and iteratively expand the scope 
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throughout the study by applying more complicated methods. Besides the 

usability expert becoming proficient in the complex domain, it is also entirely 

valid for the domain-expert to acquire knowledge in the domain of usability.  

Evaluating usability in complex domains can be vastly different from 

standard domains (used by a wide range of users, such as e-commerce). The 

domain's impact is usually divided between two different schools of thought: 

some might argue that HCI researchers always have a learning curve to 

understand when evaluating systems, no matter the domain. Therefore, 

complex domains are not fundamentally different from any other domain 

since all domains require some level of domain knowledge [5]. Meanwhile, 

others might argue that usability is dependent on the domain, and when 

discussing complex domains, usability is not always the optimal solution but 

other attributes [20]. One example is Redish [20], who proposes that for 

complex domain systems, while usability (Ease of use) is critical, it is not 

the only sufficient attribute that needs to be evaluated. Therefore, Redish 

proposes six other attributes which are also needed to be taken into account 

when evaluating complex domain systems [20]: 

 

• Utility, Usefulness; does the system allow the user to do what needs to 

be done. The utility is domain and work specific. A system that can do 

everything does not promote usefulness. The utility is a dynamic, flexible 

system within the boundaries of the users' needs. If the system allows for 

too many extra functionalities, this increases the learning curve and the 

cognitive burden more than necessary.  

• Situation awareness, "being aware of what is happening around you 

and understanding what the information means to you now and in the 

future." 

• Collaboration, Collaboration between users and others, such as 

decision-makers, who may not themselves use the system. 

• Iteration, the same user returning to the system, wanting to retrieve 

previous data or other activity. 
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• Interaction, Interaction of the user with the same system over time, or 

various systems should – but may not – interconnect. 

• Creativity and innovation, what solutions do the users develop to 

innovatively solve problems, creative ways users combine and manipulate 

the information, and the tools. 

 

2.2 Usability Evaluation Methods in Complex Domains 

 

Usability Evaluation Methods (UEM) are often defined into four different 

groups: automatic, empirical, formal, and informal [4]. In this thesis, the 

thesis author will not be taking automatic and formal method groups into 

account. 

Empirical methods refer to activities performed by stakeholders who are 

directly defined as end-users, capturing, and understanding their usage [4]. 

The end-users perform tasks while experts record this data and analyze it for 

usability problems or improved usability suggestions [4]. On the other hand, 

informal methods, such as inspection methods, are methods where no end-

users are present but instead performed by expert evaluators [4]. These 

methods commonly involve experts inspecting artifacts, such as user 

interfaces, and comparing them to a set of guidelines [4].  

Both groups of methods have their pros and cons. Empirical methods take 

the end-user into account and allow domain-experts to report findings, 

which non-domain experts might miss [15]. A downside with empirical 

methods is the number of resources required [15]. Empirical methods also 

require a working implementation, making the methods only viable in later-

stages of development. On the other hand, informal methods can be 

performed on mock-ups or prototypes and complete systems, allowing 

methods to be used at earlier development stages, allowing for more flexible 

changes. Since the usability experts are performing these methods, they are 

less resource-intensive compared to empirical methods. However, they lack 

real end-users insights with domain expertise and remain unverified by real 

end-users [15].   
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Howard [21] proposes that it is essential to apply methodological 

triangulation (the act of using more than one method to study something) to 

identify the domain since complex domains can be misidentified as simple 

domains if not verified. Methodological triangulation has also been proven 

to provide a more comprehensive picture of the usability challenges within 

complex domain systems [22]. However, since complex domain systems are 

incredibly dependent on the context of use inside the specific domain, there 

is no single one-choice-suits-all solution. This chapter will introduce a 

handful of methods and aspects such as each method's history, a brief 

overview, and suitability in evaluating complex domain systems. The overall 

presentation should give a set of methodologies that aims to scope all the 

attributes defined by Redish research [20]. This claim will be investigated at 

a later stage during the case study from Chapter 4.0 onward. 

 

2.2.1 System Usability Scale 

System Usability Scale (SUS) is a UEM commonly used by usability experts. 

The method consists of a questionnaire containing ten questions. The 

questionnaire provides a usability score between 0-100, reflecting on how 

good the system's experience was from a usability perspective. The method 

is widely adopted due to being easily applicable on a large scale without 

investing many resources. Historically, SUS stems from the 1980s, where 

Chin et al. [23] created The Questionnaire for User Interaction Satisfaction 

(QUIS). This has later been evolved to what is referred to as SUS. Throughout 

time, research has proven that SUS is very flexible for different requirements. 

Over time, variations such as the Positive SUS have been adopted that only 

use positive-tone questions instead of the original SUS, which uses a mix of 

positive and negative questions [24].  

There have been some strides towards developing SUS-derived methods to 

tackle common problems faced in complex domains, such as the System 

Domain Usability Scale (SDUS) [25]. However, results remain somewhat 

inconclusive, and therefore more research is required towards a standardized 

SUS-derived method that is applicable reliably in complex domains [25].  



 

15 

 

Nevertheless, in practice, SUS is consistently being used throughout different 

fields that can be defined as complex [26, 27, 28].  SUS has been researched 

and proven to be a flexible and reliable method for measuring user 

satisfaction concerning the system being evaluated. It has not experimented 

with how SUS-questionnaires translate when used for measuring complex 

domain systems. McLellan et al. [29] state that users who have experience 

with the measurable product are prone to score the system 15-16% higher 

than first-time users, regardless of domain product type. While as a 

standalone method, SUS and its variants can help measure user satisfaction 

in a complex domain without extensive domain knowledge. SUS or similar 

derivates may also work as a scoping method within complex domain 

systems, for example, by deploying it on multiple variations of a system 

inside the domain to compare between proposed system designs (A-B 

testing) [30].  

 

2.2.2 Heuristic Evaluation 

Heuristic Evaluation is one of the most common expert methods. Heuristic 

Evaluation is a qualitative method designed to help identify usability 

problems in UI design, first defined by Nielsen and Molich [31, 51]. The 

technique is based upon evaluators examining the interface and comparing 

them toward a set of heuristics, such as Nielsen's ten usability heuristics 

found in the appendix [A.1]. The findings are then analyzed towards each 

heuristic and ranked in different severity categories based on severity, again 

available in the appendix [A.1].  

Nielsen and Molich [31, 51] originally defined nine heuristic categories and 

suggested that findings be assigned to different severity categories. 

Throughout time, usability researchers have tried to modify Heuristic 

Evaluation techniques to achieve better results in different contexts, such as 

Schneiderman implementing his own set of heuristics commonly referred to 

as "Schneiderman's eight golden rules," or Allen et Al. simplifying Heuristic 

Evaluation methods where evaluators only selected heuristics they find 

appropriate for the context. Heuristic Evaluation is considered a well-
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researched and valid method for evaluating User Interfaces within a short 

time.  

In complex domains, Heuristic Evaluation has its pros and cons. Heuristic 

Evaluations as a method is a reliable tool for learning the complex domain 

system and finding problems early, even if the evaluator does not possess 

domain-knowledge [32]. However, critical domain-specific details can be 

missed if the evaluator does not possess this domain knowledge [32]. 

Another critical factor to consider is that this method allows usability experts 

with domain knowledge to become familiar with the end system, making it 

excellent to conduct at the beginning of evaluation projects. Lastly, since 

there are many different heuristics available for different contexts, it is wise 

to pay attention to the compatibility of used heuristics [33].  

A common topic when discussing HE is the expert evaluators, the persons 

who are conducting the evaluation. According to Nielsen [34], three to five 

single-domain usability expert evaluators find, on average, between 74% and 

87% of usability problems. Meanwhile, two to three double-domain (both 

usability and field) experts find between 81% and 90% of all problems [34]. 

Følstad’s study [35] on the differences between domain experts and usability 

experts' findings show that domain experts are more likely to find severe 

usability errors. In contrast, usability experts with no domain experience are 

more likely to find less severe and more cosmetic errors [35]. 

 

2.2.3 Contextual Inquiry 

Contextual inquiry is a site-visiting technique that revolves around observing 

the user while working in their environment and discussing this usage [36]. 

The method's primary goal is to have users share their thought patterns and 

actions taken inside the system. This is usually done through different forms 

of verbal communication and observation [36]. This helps the observer grow 

knowledge both in the system usage and the domain [36]. There are several 

different variations available of the Contextual Inquiry. One common 

variation is that the user and the observer engage in active conversation 

during the system's operation [36]. This is recommended since retrospective 
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questions can lead to users not recalling why they did specific actions or 

thought processes [36].  

One variation of the contextual inquiry is the "bottom-up"-variant for 

contextual inquiries. The variant is based on the observer first interviewing 

participants, whereafter a Think-Aloud is conducted [36]. The initial 

interviews are used to make the observer more knowledgeable of the domain 

and help the observer ask better questions while observing the think-aloud 

[36]. This is suggested to help the observer build some domain knowledge 

when working on new domains [36].  

Since Think-Aloud and interviews are heavily intertwined in specific 

Contextual Inquiry approaches [36], they will be discussed as separate 

sections in this chapter. 

 

Think Aloud 

Think aloud is a method originating from cognitive psychology used to 

understand task-based cognitive processes [37]. The method is based on 

participants are given a task to solve. During solving, participants are 

prompted to think-aloud, which means that they should convey their 

thoughts in verbal communication. This session is recorded both through 

audio and video for later analysis. This method is widely adopted by usability 

experts, with 98% of usability experts using think-aloud methods at least 

sometimes and 71% using them regularly [37]. There are two "major"-think-

aloud variants; relaxed- and classic think-aloud [37]. The primary 

differentiation is that relaxed allows users to perform tasks with more time. 

Many different variations have been developed throughout time. Two notable 

basic types being concurrent think-aloud, where participants talk while 

performing the task [36], and retrospective think-aloud, where talking is 

done after the task. Variations such as constructive interaction have also been 

adopted, where think-aloud is done in pairs [36]. The main pro with this 

method is the amount of qualitative data that this method collects, further 

supported by quotes of the end-user [36]. However, the downside with this 

method is that the practice of thinking aloud might seem very unnatural to 
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many who are participating in the experiment. Furthermore, this activity has 

been studied to impact performance by at least 9%, therefore, arguably not 

making this a reliable method for measuring how long tasks take [38].  

In complex domains, think-aloud has conflicting research. One could argue 

that think-aloud is not suitable for complex domains since the work-itself is 

so complicated, so the cognitive workload of explaining what the subject is 

doing while operating in these domains might affect the results [12]. To 

combat this cognitive workload, it is suggested that retrospective think-aloud 

is used instead. Retrospective think-aloud is similar, but instead of thinking 

aloud during work, this is done later by watching a participant's recording 

with the participant recalling the thought process. There is some criticism 

towards retrospective think aloud. Notably, the time difference between 

action and commentating is so massive that it results in invalid observations 

since it is all in retrospect. Also, the fact that later stages of the evaluation 

might affect the results [39]. However, it has been proven that while 

retrospective think-aloud requires resources, it is more efficient for 

participants not to have to focus on thinking aloud at the same time [39]. On 

the other hand, Viitanen et al. [32] argue that think-aloud is suitable for 

complex domains since the user is directly explaining the problems caused 

by the system and the related work tasks to a person less familiar with the 

domain, resulting in a master-apprentice dynamic between the domain 

expert and usability expert. 

While this has its clear advantages, in specific scenarios, this is not possible. 

Certain scenarios require the user to be uninterrupted during their work [36]. 

This is often the case in domains requiring a large amount of concentration 

or domains that involve safety and cannot be interrupted. These tasks 

resemble the attributes which are faced in complex domains [36]. For this 

technique to be optimized in complex domains, there are two sub-variations. 

The observer can take notes during the observations, and then these can be 

discussed immediately after the task or at a later stage [36]. The optimal is to 

have concurrent discussions during the observations, but the immediate 

recall is better than later recall if that is not possible.  
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Interviews 

Interviews have been a fundamental part of understanding usability. Several 

forms of interview methodologies are used today, mainly separated between 

two types, structured and semi-structured interviews. Structured interviews 

have the interviewer follow a script of questions with little to no flexibility, 

while semi-structured interviews allow the interview to form into a 

discussion where answers might lead to other questions. In complex 

domains, interviews can allow usability experts to understand the context of 

use in real-work environments [32]. It has been found useful to conduct 

semi-structured interviews, also known as ethnographic interviews, before 

user observations to understand the work's context, users, and vocabulary of 

the domain being worked on [36].   

In the context of analyzed attributes, interviews provide flexibility in 

designing questions for asking results in different attributes. For example, 

about interaction with the system, collaboration dynamics between different 

stakeholders, or creative solutions.  

 

2.3 Other methods 
 

While usability evaluation methods provide a reasonable basis for 

recognizing problems, in some cases, it might prove challenging to find 

suitable solutions/recommendations for identified problems due to lack of 

domain knowledge. Therefore, it might be feasible to present an empirical 

ideation method that stimulates end-users to innovate solutions for 

problems. Another hypothesis is that these methods could be used to reverse-

engineer innovation suggestions into problems.  

 

2.3.1 6-3-5 Brainwriting 

6-3-5 Brainwriting is an innovation method developed by Bernd Rohrback 

[40]. There are two primary variations of this method: individual and 

interactive Brainwriting [41]. The method is where participants are given a 

question or topic, and they list their ideas alone privately without any 
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discussion. The interactive method consists of six participants and a 

supervisor. The main goal is to have each participant write down three ideas, 

solutions, or innovations concerning the issue to a worksheet within five 

minutes [41]. After five minutes, each participant passes on their worksheet 

to the next person, whereafter, the process starts again. This activity is 

iterated a total of 6 times. This method's result is 108 ideas, solutions, or 

innovations generated in 30 minutes [41]. After a review of ideas, 

participants can vote on the best ideas [41]. 

 

The method is often compared to brainstorming. Research has shown that 

participants as a method more prefer Brainwriting, and by choosing 

Brainwriting, participants are more likely to participate in the method [42]. 

This is most likely associated with the fact that the method in its entirety is 

done without any verbal communication. While this method is relatively 

rarely used, it has several advantages compared to brainstorming, as per M, 

Litcanu et al. [42]:  

• Writing down ideas makes people pay more attention to how they are 

expressing their ideas 

• Dominant members do not get the chance to overtake the session 

since the method is not done verbally 

• Provides fewer but more progressive ideas compared to brainstorming 

since ideas build on previous ideas. 

 

The method's downsides are primarily that participants might not fully 

express their ideas written to the same extent as possible verbally [41].  
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3 Case Study 

 

In this chapter, the case-study is explained. First, the case study's goals will 

be explained, whereafter the environment, system, and users will be 

introduced. 

 

3.1 Case Study Background 
 

In this case study, the client is Eläketurvakeskus (ETK), an independent 

statutory co-operation body providing expertise on earnings-related 

pensions for the Finnish government by supporting the public and private 

sectors' decision-making processes. ETK is also responsible for overseeing 

that employers are insuring their employees with job-pension. Another of 

ETKs responsibilities is to act an intermediator between foreign EU-

countries regarding pension applications and decisions; therefore, as per 

figure 1, being one of Finland's primary contact points for foreign nations. In 

many cases, ETK's responsibility is to determine whether Finnish or foreign 

laws are being applied to pension decisions. Lastly, ETK is a producer for 

research regarding pension being recognized as an official EU-research 

center.  

The intermediation between foreign EU-countries in pension matters is done 

through ETK's internal computer systems. These systems are responsible for 

receiving the material from the customer, sorting them according to 

legislation, forming multiple attachments and applications into bundles, and 

finally, sending them to the correct recipient. Most of this process is done 

manually through a user interface, even though some automation has been 

achieved. The internal computer systems rely on the Electronic Exchange of 

Social Security Information (EESSI) as an information exchange system. 

[43]. Figure 1 below illustrates the national EESSI network in Finland and its 

different acting partners.  
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Figure 1: Illustration of national EESSI network, bird means messaging. 

Computer illustrates read permissions. 

 

 

The main benefit of EESSI as an IT system is that it helps social security 

institutions across the EU exchange information more rapidly and securely, 

as required by the EU rules on social security coordination [44, 45, 46]. A 

Europe-based electronic exchange system was required because before, most 

exchanges were paper-based, which is quite complicated when dealing with 

international matters between two states.  

EESSI works between national institutions by providing a framework for 

transferring social security files. By Structured Electronic Documents (SED) 

routed through EESSI to another member state's correct destination [44]. 

The information relaying between the acting countries is done through the 

Trans European Services for Telematics between Administration secure 

network (TESTA). TESTA is a network of networks composed of the 

EuroDomain backbone and local domain networks [45]. EuroDomain is a 

private network that is isolated from the internet. The TESTA network 
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guarantees restricted, secure access for administrations in theory. Figure 2 is 

an illustration of the TESTA network and its different endpoints across 

nations. In this case, ETK would be placed as a Competent Institution (CI in 

figure 2).  

 

 

Figure 2: Illustration of EESSI network communication between foreign-

state institutions [47]. 
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3.2 ETK Aulis 
 

Aulis is ETK's system designed for providing an interface for employees to 

process EU pension applications, primarily SEDs received from EESSI, 

which assists the handler in the application process. The main pension 

applications being processed are disability pensions, retirement benefits, and 

family-pension-benefits. In practice, these processes vary depending on the 

application type (which kind of pension) and the country parties involved 

(country-specific law). For example, an applicant might apply for a pension 

in Finland but has a previous working history in other EU-countries. In these 

cases, it is ETKs responsibility to verify the validity of information and ensure 

that the process is done correctly from a juridical standpoint. These are the 

kind of cases that are processed within the Aulis-system. 

In the Aulis space, an application for a pension is considered an Asia 

(Matter). Matters consists of the following data: 

 

• Asia ID (Matter ID): Unique case identifier 

• Asialaji (Type): Type of pension being applied (Family pension, 

Retirement pension, or other types.)  

• Asiakirjat (Attached documents related to the case) 

• Osapuolet (Persons and other countries specific departments involved 

in the case, and their respective contact information) 

• Rekisteritiedot (Additional information regarding partners) 

 

Within Aulis, handlers can look through all the different matters, see their 

information, communicate with stakeholders, and update matter 

information. Aulis consists of five main components, which will now be 

explained in further detail: Tehtävälista (Task list), Prosessitoiminnot 

(process operations), Tietovarasto (Repository), and Asha 
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Tehtävälista 

Figure 3: picture of Tehtävälista with an expanded matter showing matter 

information 

 

Tehtävälista (figure 3) provides an overview of incoming matters, showing 

general information and what stage of the process the matter is currently. 

Tehtävälista also provides a search functionality where different views, based 

on different search criteria, can be deployed for finding matters being 

processed.  
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 Prosessitoiminnot 

Figure 4: Prosessitoiminnot-module with a selected matter 

 

Prosessitoiminnot-screen (figure 4) allows users to view case-specific data 

such as matter IDs, Date of arrival, what type of pension the matter is 

forwards, and the main-foreign country the matter is directed towards at the 

top section of the screen. The bottom section consists of different selectable 

tabs, with further information of the matter and its applicable partners, such 
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as documents related to the matter (as an example different forms filled by 

applicants or receivers of pension), events in a log format, documents being 

sent, all partners (parties related to the matter as well as involved 

departments of the respective country), linked-matters and registry data of 

parties involved (formed from different databases, containing information 

such as previous pension decisions, Kela-decisions, and other information.). 

The Prosessitoiminnot page allows users to edit matter-data such as parties 

involved, request documents by other stakeholders, and send documents to  

involved stakeholders. 
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Tietovarasto 

Figure 5: Tietovarasto showing the insertion of person-data required for 

the creation of an E202-form 

 

Tietovarasto (figure 5) works as a forms-creation tool, allowing users to 

produce standardized forms such as earlier mentioned SED-forms and 

locally used e-lomake (e-form). This is used in different matters when 

relaying information for different actors involved in the matter (such as 

different states or national departments). Creating these forms involves 

activities mainly related to filling in corresponding data required for the form 

itself. These forms created in Tietovarasto is then moved over visible in the 

Prosessitoiminnot view 
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Asha 

 

Figure 6: Asha module showing a result for a new AUMVE matter 

(Ulkomaan Varhaiseläke – foreign early retirement pension), which has 

been searched by an SSN. 

 

The last major module of the system is Asha (Asianhallinta – Matter 

Manager), which is visible in figure 6. The Purpose of Asha is to manage 

different matters. From this screen, the handler can search in multiple 

different ways, such as SSN for example for a person's previous matters and 

see what the status for the person is. For example, this can be used to check 

that the same person does not try to apply for the same pension multiple 

times. From Asha, it is also possible to form new matters manually into the 

system, which is required sometimes if the matter is sent to ETK through 

certain channels. 
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3.3 Problem Area 
 

The current Aulis-solution is based on legacy Oracle architecture. However, 

due to missed upgrade cycles, the current solution was rendered obsolete. 

Therefore, a new arising requirement for a new micro-architectural base is 

required with an emphasis on moving away from Oracle-base. Since ETK 

does not produce any software in-house but instead relies on external 

consultants, it can lead to a clash of different development practices, 

misunderstanding of requirements, and a loss of communication.  

ETK has never conducted any usability evaluations on their in-house 

products. Therefore, they find this an excellent opportunity to locate some 

design errors they have missed, leading to improved user experience, which 

can be implemented in the new revised version of the system. Since the end-

users use this system daily to perform their primary work task, it is essential 

to ensure that the system is optimal for everyday usage.  

 

3.4 User Groups 
 

The users mainly use the system during their working hours at their 

occupation. Therefore, completing the task as short of a lifespan as possible 

is also the primary motivation for using the system. A few use cases are where 

a foreign country asks for confirmation whether a proclaimed Finnish citizen 

is a part of the Finnish social security. Another case could be collecting data 

on different parties, both on a national and international level, and then 

relaying forward to deciding parties, such as Kela.  

Therefore, the primary activities can be divided into three separate areas: 

gathering information, analyzing information, and relaying information. 

This thesis will encompass all three activities since the processes are 

intertwined. Solely focusing on specific parts would also narrow the research 

field down too much to give a good overview of the system.  

The user group of the system is very knowledgeable regarding the pension 

industry. Therefore, it is a disconnect between average "novice" users and the 
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actual users. Therefore, the system can seem overly complicated from a 

novice user's point-of-view due to differences in mental models [18]. On the 

other hand, the user group is wildly varying in experiences from operating 

IT-systems. Some have earlier expertise from previous experiences, while 

others have no previous experience. 

 

3.5 Case Study Goals 
 

This case study aims to apply the methods presented in chapter 2 to further 

understand the suitability of said methods when working with usability in 

complex domain systems. The presented methods have been chosen to 

develop a methodology that accomplishes three things:  

1. A methodology that supports usability experts conducting usability 

evaluations in an ongoing partnership with domain experts, or usability 

experts who are working alone or in a group and are to be considered 

intermediate in the domain, by iteratively expanding the problem-scope 

to larger problems. The chosen methods' goal is that all the methods, in 

combination, would recognize problems in the attributes defined by 

Redish [20]. This will be discussed in further detail in chapter 4.  

2. To have the methodology support the evaluator(s) in learning of new 

domain-specific knowledge throughout the process, simultaneously 

expanding the domain knowledge throughout the process 

3. The third goal is to have the methodologies work in conjunction by having 

some attribute focus overlapping. In addition, this allows the thesis 

author to verify the problems by having similar findings in multiple 

methods.  

 

Throughout the process the author will also note considerations for future 

research on complex domains, with focus both on methods as well as the 

process outside the methodology.  
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4 Methods 
 

This chapter presents the case-study inspection process plan, and the case 

study methods will be explained. Each method will be split into four different 

sections: Participants containing information about each method's 

participants. Materials are describing the tools used for the method. The 

design describes the method's rationale and design choices. Lastly, the 

procedure explains what was done during the experiment.  

 

Evaluation Plan 
 

The methods will be conducted by iterative elicitation (see chapter 2.1), 

starting with methods that expand the researcher's system and domain 

knowledge, such as SUS and Heuristic Evaluation and throughout the study 

move towards more complex-methods Contextual Inquiry and Brainwriting 

workshop, as recommended by Chilana et al. [5]. Thus, arriving at the 

following order of methods:  

 

1. SUS-questionnaire 

2. Heuristic Evaluation 

3. Contextual inquiry with concurrent think aloud and immediate semi-

structured interview 

4. 6-3-5 Brainwriting workshop 

 

Between the methods, the data will be formatted and analyzed.  The plan is 

to cover the system areas mentioned in chapter 3.4 and subsystems used as 

part of the activities relating to said system, such as PDF-reader, extensions, 

and databases. As described in chapter 2.1, when conducting usability 

evaluations in complex-domain, previous research recommends expanding 

the investigation beyond the attribute of usability [20].  
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Therefore, the chosen methodology aims to find and recognize problems in 

the following attributes as defined by Redish [20]: 

 

• Usability 

• Utility 

• Innovation and creativity 

• Collaboration 

• Interaction 

• Situation awareness 

 

The attribute Iteration, which is also defined by Redish [20], has been left 

out and will not be in the case study for evaluation. This attribute was not 

analyzed since it is out of range from our evaluation, both due to time 

constraints and the COVID-19 pandemic. The primary impact the COVID-19 

pandemic has on this case-study is the requirement to conduct the 

methodology by proxy. Therefore, making it impossible to observe 

participants in the same space, which is directly associated to the attribute of 

Iteration and Situation Awareness. In this case study, unnecessary work is 

also defined as belonging to the utility attribute, meaning extra steps that 

do not contribute meaningfully to the end-users work.  Also, the Situation 

Awareness attribute has been restricted not to take surrounding factors 

into account since all the participants are not working in their usual 

surroundings.  

Regarding each method precisely, the SUS-questionnaire is used to receive 

initial results regarding the end-user perception towards the system 

usability. The method allows the thesis author to baseline what the user 

perception is towards the system and plan the upcoming methods to better 

suit the study. For example, if the SUS-scoring would be very low, it can be 

expected that end-users are more likely to be frustrated when conducting the 

contextual inquiry; this leads to whether concurrent think aloud is causing a 

too large cognitive workload for the users. The main gist is that the SUS-
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scoring allows the thesis author to test the user-perceived usability on a 

larger scale with minimal resources and adapt to unexpected circumstances 

(extraordinarily high or low user-perceived usability). 

Heuristic Evaluation will introduce the thesis worker to the system and 

gather usability problems in basic tasks such as processing, requesting, and 

sending documents. Similar tasks will be used in later methods to establish a 

proper baseline. These are all provided by the client to the evaluators. The 

tasks are generic test-tasks that demonstrate the system's functionality and 

show all the primary screens used in standard processes.   Nielsen's ten 

heuristics set used in the evaluation is found in an appendix [A.1]. This 

method's primary goal is to find issues related to Usability. However, 

findings in other attributes will be noted. 

The Contextual Inquiry is sectioned into two different sections: the 

observation of participants through think aloud, surrounded by semi-

structured interviews. This choice is made as a compromise since while the 

concurrent discussion is a preferred strategy during Contextual Inquiries, the 

system's operating requires much attention to details and recalling of fields. 

Therefore, interrupting the participant can cause a loss of track. Meanwhile, 

while concurrent think aloud without interruptions can be considered 

disturbing, it is deemed manageable. The goal is to analyze attributes such as 

Usability, Utility, Collaboration, Interaction, and Situation during the think 

aloud. Usability being linked to ease-of-use. The utility is monitored by 

observing the use of subsystems and so-called "unnecessary work" where 

users do extra steps that do not add value to the process. Collaboration is 

investigated through how users interact with other stakeholders throughout 

the process. Interaction and is the interaction between the system and its 

supporting subsystems. Lastly, Situation Awareness is analyzed throughout 

the entire process of how users react to the information presented 

throughout the problems. After the think aloud immediate semi-structured 

interviews will be applied to verify some of the problems observed in the 

Heuristic Evaluation and scope the attributes Creativity and Innovation, 

Collaboration, Interaction, and Utility. Lastly, problems identified 
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during the Heuristic Evaluation will be verified during the interview if these 

were not verified during the think aloud. This must be done discreetly, so no 

doubts or thoughts are planted into the participants. Therefore, some more 

discrete manner means asking for "general thoughts about thing X" and 

letting the person speak for themselves. The sessions will be documented 

through voice and screen recording, which allows the thesis author to analyze 

both actions and discussion.  

The last activity for the inspection is a workshop. This workshop consists of 

6-3-5 Brainwriting and two simple voting methods used to tighten the scope. 

The purpose of this method is to find recommendations or change-requests 

that experienced users wish. The primary thought process is that having end-

users generate improvement ideas for the system can be used to reverse 

engineer into problems and find suitable solutions for existing, identified 

problems. This aims to explore the attributes of Creativity, and 

Innovation, and Utility. This method also allows the thesis author to 

cross-reference results from the earlier methods to better evaluate the 

severity of issues and find future development items that would increase 

results in strides towards a better system. The research question being 

studies amongst participants being studied is: "how could one make Aulis 

usage more pleasant?" (Miten Auliksen käyttöä saisi mielekkäämmäksi). 

This question's choice was to gain improvements to the system without 

leading the participants in any way. After the 6-3-5 Brainwriting, dot-voting, 

and How-Now-Wow voting (See page 42) will be used to have the innovation 

list narrowed down to a handful of ideas, which will then be discussed. 

The data will be collected and analyzed in a manner depending on the 

method. For the SUS-questionnaire, gathered data will be imported into an 

Excel-sheet and analyzed accordingly. In practice, this means to normalize 

the answers and analyzing the open-form questions with text answers. For 

the Heuristic Evaluation, evaluators will collect the individual findings in 

separate standardized template documents. All the analyzed results will be 

merged into one large template document where duplicates will be deleted 

during the final meeting. For the sessions which entail user participation, 
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audio and screens will be recorded and transcribed for each session for data 

procession and analysis. All the participants will be required to accept terms 

regarding data collection and analysis. Data will be kept anonymous due to 

privacy concerns. The data will be organized per method and task for easier 

comparison between methods. The data will be analyzed by identifying 

usability, utility, collaboration, interaction, innovation, and creativity. If any 

errors are made in the think aloud method, they will also be noted if the same 

errors repeat extensively. This will also be noted as a problem in its 

correspondent attribute. If the same problem occurs between multiple 

methods, they will finally be grouped into one problem. Problems are ranked 

into severity in their metric and finally normalized to fit Nielsen's severities 

scale [A.1].  

 

SUS-questionnaire 
 

Participants 

The test consisted of 22 participants (1 Male, 17 Females, four unknown) 

conducting the survey. The purpose of the data was to find as wide of a 

sample of the end-users as possible. The 22-participants all had varying 

experience of using the system. The experience time-wise varied between 1 

year up to 11 years, the roles were split between acceptance-tester to end-

users.  

 

Materials 

This method's primary tool was a google-forms page, which participants 

could answer during their own time.  

 

Design 

The thesis author chose SUS-questionnaire. The questionnaire consisted of 

10 SUS-standard template questions and 4-custom. The sus standard 

questions had answers range from 1-5 (1=Disagree, 5=agree). The rest of the 

questions were free-choice text answers. Besides the questionnaire itself, 

there was a terms agreement that stated the purpose of the questionnaire and 
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data-processing terms required to be accepted to participate. Participants 

were also able to fill in their name, role, and how long they used the system. 

This was to gather general insights and the possibility of follow-up on specific 

answers if required. Finally, one custom question was added outside of the 

SUS: How would you describe the Aulis-system by only using one adjective? 

(Miten kuvailisit Aulis-Järjestelmää käyttäen yhtä adjektiivia?). This was 

also added to gather a general overview of the perception end-users has 

towards the system itself.  Lastly, there was a general feedback text-field for 

the method itself, where users could comment on general issues or inquiries 

related to the method itself.  

The chosen variant of the SUS was a P-SUS (Positive SUS) in the Finnish 

language. The choice for the Positive-SUS was due to, as explained in chapter 

2.2.1, it has been proven that it does not alter results. 

Since the participants all were familiar with the system beforehand, the 

author did not want to give a perception that would negatively affect the users 

(Participants would interpret the questions as in the thesis writer thinking 

that the system they are using is flawed). The other change made was the 

language chosen. As mentioned in chapter 2.2.1, non-native English speakers 

might have a language barrier that affects their answers. Therefore, since all 

participants were native Finnish speakers, it was deemed necessary to have 

the Finnish questionnaire. This Finnish questionnaire was taken from an 

online blog [48], which is openly unofficially peer-reviewed and updated 

according to other Finnish usability enthusiasts' suggestions. However, the 

thesis writer could not find any formal peer-reviewed research on this exact 

variant of SUS.  

 

Procedure 

The questionnaire, appendix [A.2], was sent to a sample of 30 users through 

email on a Monday. The email explained the case-study, what methods will 

be done, and the case study's purpose. The email included a form-link and 

direct contact information for key-contacts involved in the case study in case 

of further questions. The following Friday, the form was closed, and all 
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answers (appendix [A.3]) were collected and exported into a separate excel-

sheet.  

 

Heuristic Evaluation 
 

Participants 

Expert evaluators consisted of three persons; the thesis author, System 

Requirements Engineer, and Project Manager. The choices for this set of 

evaluators were due to the different knowledge areas for each evaluator. The 

thesis writer has advanced knowledge in usability and a basic understanding 

of the complex domain, the requirements engineer and project manager, has 

advanced knowledge of the domain. 

 

Materials 

Each participant was given the freedom to complete the exercise on their 

preferred laptop with select accessories (external mouse, keyboard). 

 

Design 

The evaluators were to inspect the UI and compare the screens to Nielsen's 

ten heuristics (see appendix [A.1]). The screens were chosen by the client, 

who provided three high-volume tasks that evaluators mimicked and 

studied.  The test case steps revolved around navigating throughout the user 

interface and performing real working tasks. The document provided had the 

tasks marked as steps, with each step having an expected result. Please find 

one of the three test cases attached as an appendix [A.4]. In combination, 

these three tasks consisted of around 100 steps, taking the test users through 

all the system's primary screens.  In each screen, the evaluators were to 

analyze against each heuristic. If non-compliant design choices were found, 

these were marked down.  

 

Procedure 

Each evaluator had a one-week timeline to complete and evaluate the three 

test tasks by themselves. Evaluators were allowed communication regarding 
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the tasks themselves if there were problems regarding the completion (e.g., 

not moving to the next step due to not understanding the system). By the end 

of the week, all three evaluators met in a joint-conference to discuss their 

findings and propose a "master-list" with all problems met and weighted 

together to rank each findings severity per Nielsens severity scale (see 

appendix [A.1]), the heuristic which was broken as recommendations to 

remedy the usability error.  

 

Contextual Inquiry 
 

Participants 

All contextual inquiries were conducted by the thesis writer alone in 

cooperation with six participants, whom the client employed all. The sample 

size was chosen due to the restrictions imposed by the number of test 

conductors. The sample consisted of six female end-users.  

 

Materials 

The activity was conducted with Microsoft Teams, which allowed the 

participants to share their screen while navigating the system. The 

participants were asked to showcase two work-tasks in which they used the 

system, which they considered "standard work." The sessions were recorded 

for later analysis.  

 

Design 

The Contextual Inquiry consisted of an introductory interview, a think aloud 

session, followed by a closing interview. This design choice was to follow the 

"bottom-up"-variant [36] described in chapter 2.2.3. This Contextual 

Inquiries' main gist was to achieve a master-apprentice position where the 

participant is conducting activities in their environment and is considered 

the master while the observer watches. The goal was to observe user 

interaction with the system to produce new findings and verify problems 

found during the Heuristic Evaluation. 
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At the beginning of each session, the conductor (thesis author) stated the 

terms of participation; all personal data is anonymous, but quotes might be 

extracted and used in the thesis. If the terms were accepted, the introductory 

interview could start. This interview consisted of eight pre-defined questions 

with the purpose was to build a general understanding of both the 

participants' primary working tasks, other previous roles, and general 

attitude towards the client-organization in terms of system development. 

This was done to gain a better understanding of both domain knowledge, as 

well as client-specific activities.  

The think aloud chosen variant was concurrent think aloud without 

interruptions. This decision was taken to reduce participants' stress from 

being distracted by the observer asking questions during the activity. This is 

because the work in the system is extremely precise, with many possibilities 

of errors unless the participant has complete focus on the activity being 

performed. Refer to appendix [A.4] for a test scenario.  

For the closing interview, the observer had 11 pre-defined questions, which 

were asked depending on the context. The allocated time for each interview 

was two hours. Both screen and voice recordings were done for each session 

for later transcription and analysis. Lastly, the conductor asked If the 

participants accept these terms. The participants were a subset of the SUS-

questionnaire. The specific participants were chosen internally by the client, 

whereafter a time for the activity was scheduled.  

 

Procedure 

The user observations were done by letting the participant choose two 

"common, high volume" tasks that the user considered a part of routine work. 

Then, through screen-sharing over the web, completing these tasks while the 

observer watched and took notes of the work being done. The observer did 

not instruct the users by any means except by notifying if the participant was 

not "thinking-aloud." If the participants asked questions, the observer 

responded briefly if deemed necessary. Otherwise, the typical reply was, 

"What would you do now and why?"  
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Five sets of individual Contextual Inquiries were conducted. In this activity, 

the research conductor and participant discussed it in a semi-structured 

manner. Questions addressed were the participant's history with the system, 

the system itself, and problems they were facing in daily usage of the system 

(if any). 

Typical subjects discussed in the interviews were: 

 

• The development of the system (including the rate of changes, how 

changes are being brought up, communication)  

• The system itself and its different parts (Shortcuts, Pop-up notifications, 

Text fields, the systems handling, the usage of acronyms, supporting 

subsystems, wishes for the future). 

• Ways of working, such as task allocation, the help resources available, 

pain points for doing daily work, developing routines, and other notable 

traits.   

 

The full set of the base-questions can be found as an appendix [A.5]. 

 

6-3-5 Brainwriting Workshop 
 

Participants 

The participants consisted of the same 6 participants, as in the contextual 

inquiry, plus the workshop leader, the thesis writer. 

 

Materials 

The activity was conducted through a proxy Microsoft Teams meeting, which 

was led through a PowerPoint presentation, explaining the purpose and the 

methods used in this workshop. The activities were recorded in a shared 

Google Sheets-spreadsheet, which was accessible for editing for all 

participants.  
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Design 

The 6-3-5 Brainwriting Method is deployed in combination with dot-voting 

and How, Now, Wow-voting.  

6-3-5 Brainwriting is a brainstorming method used for generating ideas. The 

method is executed by having 6 participants make three ideas within 5 

minutes. In the beginning, each participant is given a 3x6 cell-spreadsheet, 

to which three suggestions or solutions for the research question were written 

on one row. After the ideas are generated, each participant's idea sheet is 

passed to the next person, and the activity is repeated. This is iterated six 

times when each participant could generate new ideas or expand on their 

paper's existing ideas. When all iterations were completed, 108 ideas should 

have been generated. A heuristic task analysis-diagram containing common 

sub-tasks was shown for reference during the brainstorming session to help 

participants develop ideas. This can be found attached as an appendix [A.6]. 

The research question being studies amongst participants was, "how could 

one make Aulis usage more pleasant?" (Miten auliksen käyttöä saisi 

mielekkäämmäksi). 

After that, the list of ideas is narrowed down by dot-voting, a voting technique 

where each participant is tasked to give their nine votes to the best ideas. 

There were no restrictions on how votes were given. This essentially means 

that a participant can provide nine votes to one single idea. After votes are 

given, each idea that received less than two votes is discarded, whereafter the 

filtering of ideas continued with How, Now, Wow-voting. 

 How, Now, Wow-voting is a method used to categorize ideas into three 

different sections: 

• Wow – Ideas that are original and easy to implement 

• Now – Ideas that are not original but easy to implement  

• How – Ideas that are original but hard to implement 

Each participant was given three votes in each category. In this exercise, 

participants were only allowed to place one vote of type, meaning that 

participants could not stack multiple votes onto one idea. This was done to 

restrict participants to democratically vote out the best ideas (and not, for 
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example, vote for their ideas multiple times). Once again, the ideas with less 

than two votes in any category were filtered out, resulting in the final ideas.  

 

Procedure 

The thesis author led all these activities through a pre-made PowerPoint, 

containing instructions for each method. The session lasted for three and a 

half hours with four breaks between 10-15 minutes. This activity was done 

remotely meant that the passing idea sheets would be a more difficult task 

compared to everyone being in the same room. To solve this, the workshop 

orchestrator created a Google Sheets spreadsheet for each participant and 

made a virtual round table with sheets, as illustrated in figure 6 below:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Illustration of virtual sitting order 
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Each time a brainwriting iteration was completed, the thesis author 

instructed the participants to pass their paper clockwise to the next person 

by sending the sheet's URL link in a private Microsoft Teams message. 

During the brainstorming activity, participants voiced that they were 

struggling with coming up with ideas within five minutes. Therefore, this 

time was extended to 7 minutes.   

After the activity had been repeated six times, the thesis author called a 15-

minute break, during which he gathered all the ideas into a master list and 

deleted duplicate ideas. When the session was completed, and after 

duplicates were deleted, there was a total of 75 ideas.  

For the dot-voting, the master list of ideas was expanded to include a voting 

column. The participants were instructed to add a ‘1’ for each vote there was 

given. If existing votes already were in the column, they were added in line 

with the previous votes. Figure 7 below illustrates an example template of the 

document, the second line with the line ‘test 2’ illustrates an idea that has 

received three votes, while the line ‘Test 3’ illustrates an idea with a single 

vote.   

 

 

Figure 7: Illustration of the master list with dot-votes.  

 

Lastly, the How, Now, Wow-voting was done similarly, except the voting 

column was expanded to three separate columns, each one representing their 

respective category. This is illustrated in figure 8 below, where each ‘idea’ has 

received one vote in their respective category. 
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Figure 8: Illustration of the master list with How, Now, Wow voting.  

 

After this was done, the original 75 ideas had been reduced to 15 unique 

ideas. 

 

 

Data Collection and Analysis 
 

In this chapter, the methods are discussed in retrospect and how data was 

analyzed. 

The SUS-questionnaire's gathered data were normalized by taking each 

answer and subtracting them by one (1). The result is scorings with the weight 

array 0-4, resulting in a total final score between 0-40. Each participant's 

final score was then multiplied by 2.5 to reach a normalized score array of 0-

100 [49]. All persons' submissions were processed and then added together 

to calculate the average score rating. The scoring itself is done through a 

binomial distribution, where 68 mean scores are considered average.  

For the Heuristic Evaluation, three evaluators examined the interface faced 

in test tasks given by ETK, individually comparing each screen to Nielsen's 

ten usability heuristics (See appendix [A.1]) and evaluating the compliance 

of the heuristic set. These individual evaluations are then discussed within 

the group of evaluators to give final classifications of usability issues found, 

documenting which heuristics were broken and the severity of the error. All 

documented in a master list. This master list is available as an appendix [B.2] 

The Heuristic Evaluation found direct usability problems by gathering 

insights that did not follow the set guidelines attached as an appendix [A.1].  

During the Contextual Inquiry, each session's recordings were transcribed, 

and notable observations were marked down. All the observations were then 

combined to a master list consisting of common problems. This master list is 

provided as an appendix [B.3]. The contextual inquiry produced a large 
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dataset that had to be transcribed and analyzed. The next step was to 

compare all the results with each other. Table 1 displays all the discovered, 

combined problems. Duplicate issues were combined into larger themes, 

unless some specific use of context arises, which needs further discussion. 

Likewise, it was noted for development ideas generated during the workshop 

if any connection is made to earlier found problems. For the problems found, 

they are easily attached to multiple attributes at the same time. Therefore, 

they are attached to the most affected attribute perceived by the thesis 

author. If any notable connections are made between several attributes, they 

will be mentioned in chapter 6.0.   

To further split these issues, two separate lists based on two categories are 

provided: Usability problems (Table 2) and Other problems (Table 3). The 

separation was done since the errors are affecting the overall usefulness of 

the system in different ways. The Usability problems are more focused on the 

User Interface-design while Other issues are more process-related within the 

work context. It is to be noted that they are not excluding each other; a utility 

problem can affect usability and vice-versa. For the final severity 

classifications of all the final problems brought in by multiple methods, they 

were all ranked based on occurrence as a finding in method results, the 

impression of each problem given by the participants, and the thesis writers' 

personal opinion on each problem. The end-users impression was given the 

highest weight on the classification since the end-users are the ones who are 

using the system. Therefore, it was logical to prioritize the issues that were 

most crucial according to them.  
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5 Findings 
 

The average score for this SUS is 67.04; this scoring places the system right 

under the 49th percentile in a binomial distribution. In other words, around 

average. The terms used to describe the varies from vanhanaikainen 

("Legacy") to kätevä ("Practical "). The overview of the answers is attached as 

an appendix [B.1]. The SUS-questionnaire produced an overall “average” 

scoring used to scope the overall satisfaction with the system on a high-level 

without going into specific detail. Out of the individual question results, there 

was nothing abnormal. The question with the lowest scoring was “Osaisin 

käyttää järjestelmää ilman opastusta” (I could use this system without any 

guidance), which received an average score of 2.7/5. This scoring is expected 

since the system is complicated and not meant to be used by users without 

formal training.  

A total of 19 unique findings were found. After duplicate deletion or 

confirmation by end-users with domain-expertise that they are non-issues, 

19 findings were identified. Each problem was ranked by its severity based 

on Nielsen's ranking [A.1]. Table 1 is a list containing all findings realized 

during the case-study after analysis: 
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Issue (System-Module) HE Worksh

op 

CI Severi

ty 

ASHA     

Overuse of red Asterisk X   1 

Tehtävälista     

Inconsistent search view compared to 

rest of the system 

X  X 2 

Prosessitoiminnot     

State of progress bar inconsistent with 

actual progress 

X  X 1 

UI is not responding dynamically to 

changes 

X  X 2 

End-user does not know if “osapuoli” has 

“vakuutusnumero” before searching 

(adding manually)  

X X X 2 

Tietovarasto     

No preview of the created form    X 1 

Initialization of Tietovarasto informs 

errors after the process is done 

X  X 2 

Fraasit-wordbook for foreign languages is 

complicated 

X X X 2 

System-wide     

Pop-up usage inconsistent, hard to 

notice, and spams users 

X X X 3 

Rare use of confirmation prompts X   2 

Moving to a newly created matter and 

starting to work is cumbersome, lots of 

unnecessary jumping 

X X  3 

The system does not check if imported 

attachment already exists 

 X  1 
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Creation and modification of attachments 

is overly complicated and time-

consuming 

 X X 2 

System dependence on supporting sub-

systems 

 X X 3 

No input constraint X   1 

Shortcut rules inconsistent X X X 3 

Lack of Instructions during the process X  X 2 

Acronym Usage X   1 

Save-button ruling inconsistent X  X 2 

TOTAL ISSUES FOUND 15 8 13 Total:

19 

Table 1: Table of all the issues found by method and severity 

 

5.1 Usability Problems 
 

From table 2, all the problems were identified in the Heuristic Evaluation. 

The Contextual Inquiry found seven problems. The Workshop did not prove 

a useful tool to identify usability problems since only two of the found 

usability problems were discovered in the workshop. These problems were 

also recognized by the two other methods as well.   

The next step was to categorize the other problems. The same ratings were 

used for these problems, which are available in appendix as well as the 

criteria explained in Chapter 4.0[A.1]. 
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Table 2: List of Problems tied primary attribute: usability. 

 

A total of five usability problems out of twelve were related to consistency 

and standard. These are Problem IDs 1A, 2A, 5A 7A, and 9A, which is 

considered significant. These problems are more specifically related to the 

design choices made and how they differ in different parts of the system, 

causing inconsistencies.  The attribute these problems are associated with 

mostly is usability. These inconsistencies present themselves in different 

forms: 

 

ID Usability Problem Method Severity 

Level 

1A Pop-up usage inconsistent, hard to notice, 

and spams users (System-wide) 

HE, WS, CI 3 

2A Shortcut rules inconsistent (System-wide) HE, WS, CI 3 

3A UI is not responding dynamically to changes 

(Prosessitoiminnot) 

HE, CI 2 

4A Lack of Instructions during the process 

(System-wide) 

HE, CI 2 

5A Save-button ruling inconsistent (System-

wide) 

HE, CI 2 

6A Rare use of confirmation prompts (System-

wide) 

HE 2 

7A Inconsistent search view compared to rest of 

the system (Tehtävälista) 

HE, CI 2 

8A Overuse of red Asterisk (ASHA) HE 1 

9A State of progress bar inconsistent with actual 

progress (Prosessitoiminnot) 

HE, CI 1 

10A No input constraint (System-wide) HE 1 

11A Acronym Usage (System-wide) HE 1 

 Total issues found: 11   
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Problem 1A analyzes the pop-up notifications that the system uses to 

inform users about specific activities. During the Heuristic Evaluation, 

evaluators noticed that the system uses these for many different reasons. 

Some examples: 

 

• Database search results (“Found information relating to X from database 

Y”),  

• Tasks that have been assigned to a matter,  

• If fields have been saved successfully,  

• If a message was sent successfully,  

• What tasks are still yet to be done in a matter 

 

 

Figure 9: Multiple Pop-ups showing that tasks were successfully 

completed, also blocking buttons 
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This was quite overwhelming since almost every new page loaded, multiple 

pop-ups appeared, and figure 9 presents multiple pop-ups obstructing views. 

Furtherly, during the heuristic evaluation, evaluators also found that the 

system does not show a pop-up on all successful tasks. When a new task is 

created, it does not inform about the result of the creation, but the only way 

to check this is to navigate another part of the system (Tehtävälista) to check 

that the task has been created, which is inconsistent with much other pop-up 

behavior.  

Another problem with the pop-ups is that they do not always disappear, and 

the user must dismiss them manually. If this is left unchecked, the entire 

right side of the screen might be filled with pop-ups. Dismissing the pop-ups 

also takes a long time since there is a slow fade animation. During the 

Contextual Inquiry, participants were asked about the pop-ups. The thesis 

author got the following responses (translated):  

 

“Sometimes they are causing harm, especially in Tietovarasto. In 

Prosessitoiminnot, they help. It depends a lot, so I would say it is 50/50. 

Sometimes annoying, sometimes they help a lot.” 

 

“They are good. They bring things to attention. For example, when updating 

fields did not work out, it is nice that they inform about it. They have their 

place. However, still, I always notice that I am dismissing them, especially 

in Tietovarasto. They always appear, and I always must dismiss them. For 

example, they are in front of the “näytä ohjeteksi”-button. Nevertheless, I 

would prefer that the system would have pop-ups rather than not. 

However, I do not understand why pop-ups are shown when something is 

done successfully. I mean, it is not worth my attention to show me each time 

I do something correctly. I want to know when things did not work out. It 

is nice that everything saved successfully but did I need to know that?” 

 

This is tied to usability since this is neither aesthetically pleasing nor an 

efficient way to relay information. However, this can also be associated with 
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a secondary attribute of utility: just because the system can show pop-ups 

does not mean that it should use them for every action. This increases the 

cognitive burden for end-users with minimal gain. For the pop-ups, it is 

recommended that the client goes through the current pop-ups and tries to 

dismiss ones that are not deemed necessary (for example, pop-ups that say 

things went correctly) and try to find a consistent ruleset when pop-ups are 

shown, for example, only when there are errors and other critical notable 

events. It might also be a good idea to implement some quick action to 

dismiss all the notifications simultaneously, such as a shortcut command, so 

end-users do not have to waste time clicking away multiple pop-ups one by 

one.  

 

Problems 2A refers to the shortcuts that can be used to navigate systems. 

The current solutions have users press complicated shortcuts such as the 

combination: CTRL + Shift + I to access a specific field on a specific page. 

This was found to be confusing and frustrating to remember. While this is 

mainly associated with usability, this is partially associated with the iteration 

attribute since returning users should be met with similar rules for actions, 

no matter which system they are using. The users should intuitively be able 

to recall the rules of design without knowing them by heart. A redesign to a 

more easily recallable solution is recommended. There are many possible 

solutions for this one, and further research needs to be done to validate the 

best solution amongst end-users.   

 

 

Problem 7A is referring to the search functionality and how they are both 

presented and used differently, depending on where in the system you are 

searching.  
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Figure 10: Different types of search presentations (Tehtävälista vs. Asha) 

 

In figure 10, two different parts of the system can be seen in the example 

screenshot. On the top is have Tehtävälista. If you want to search for cases 

based on a specific filter (Matter ID or Social Security Number, for example), 

you go to Field 1, select the correct filter. After that, you go to Field 2, type 

the value for that specific filter, and press enter to bring up the results.  

At the bottom of figure 10, is Asha. If you want to search for cases on a specific 

filter, you go to Field 1, select the corresponding filter. After that, you go to 

Field 2, type the value for a specific filter, and press enter.  

The problem found here is that the system represents these same 

functionalities differently, making it hard for users to understand how to 

operate the system.  

It is recommended that the system should be developed with the application 

of either one of these solutions instead of deploying two different solutions 
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simultaneously.  This problem was first recognized in the Heuristic 

Evaluation, but no further validation was found, causing any end-user issues. 

However, evaluators found this quite confusing during the Heuristic 

Evaluation, especially considering first-time users, which might cause issues.  

 

 

Problem 9A shows another form of inconsistency:  

 

Figure 11: Inconsistency with the current task and progress bar 

 

In figure 11, the progress bar shown in Prosessitoiminnot is displayed, 

indicating what state the current matter being processed is. Above the 

progress bar, the header text shows what part of the process currently is. The 

problem is that these two do not always match. For example, the progress bar 

indicates that “Loppukäsittely” is the current task being performed. 

However, the text indicates that “Käsittele Kotimaan päätös” is the task. This 

attribute is mainly tied to usability but can also be associated with Situation 

awareness.  

This finding was identified during the Heuristic Evaluation and later verified 

as an unintentional error by end-users. The low ranking in severity is due to 

end-users not experiencing this as an issue but something that could be fixed 

for overall aesthetics.  

 

Problem 5A tackles the problem of the save button. During the Heuristic 

Evaluation, evaluators noticed that the save button is not always required to 

be pressed for information to save, which raised some concerns of the 

evaluators being unsure when this is required and when not. This was further 

validated during the Contextual Inquiry when the thesis author noticed that 
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users would occasionally press this button. When asked about this in a 

interview, the following quote was given as an answer (translated):  

 

‘“I do not know when to press it. Sometimes I do it when I remember that it 

is there, sometimes I forget. I am not sure it does anything.”  

 

While this problem is primarily usability related to inconsistent design, it is 

also a utility problem that increases users' cognitive burden. The solution for 

this problem would be to either eliminate the button for pages where it is not 

needed or require the user always to press it when leaving a page.  

As stated earlier, it is reasonable to discuss problems 2A,3A,5A,8A, and 11A  

as a bundle regarding these five problems since they all stem from the same 

issue: rules inconsistency across the system. The problem with 

inconsistencies is that they require the user to “learn” the system instead of 

intuitively using them. Another problem caused by these inconsistencies is 

that users become confused and insecure about whether actions mean the 

same thing in a different context. For example, if a pop-up indicates 70% time 

that something unintended (error) has happened and 30% of the time that 

something good happened (success), the user must piece together 

information each time a pop-up appears. There should be an expected result 

from each action; for example, if a pop-up occurs, this indicates that 

something went wrong, information is missing, or generally any other 

“negative” result [50]. 

 All the problems have been given severity level 3. This is because these 

inconsistencies are widespread between different components scattered 

throughout the system. It is a high priority that these inconsistencies are 

fixed, and a goal is set to reduce these inconsistencies in future development.  
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Problem 8A, the usage of red Asterisk (stars), has some room for 

improvements. Around the system, there are text fields that are marked as 

obligatory with a red star as in figure 12 below:  

Figure 12: Problem 1A, Usage of red stars 

 

What the thesis author found was that the red stars are placed from a 

technical standpoint. There seems to be a disconnect between developers and 

requirements engineers where all compulsory fields have been marked with 

a star, no matter if the field is editable or not. In figure 12, the text field 

“Asialaji” (“Matter type”) is marked with a red star, meaning that it is 

obligatory. However, the text field is not editable by the user in this part of 

the system. The same is repeated in the text field “käsittelyvaihe” (“handling-

stage”). While this is not a big problem, the primary concern is that this 

confuses inexperienced users. During the Contextual Inquiry, this was 

discussed, and none of the participants considered this a problem even 

though they found it a bit strange. It is recommended that system designers 

go through star usage and only use them for relevant fields on each system 

page. For example, in figure 12, only “Saapumispäivä” and “Prioriteetti” 

fields should be marked as obligatory since they are the only editable fields 

in the context of figure 12.  
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Problem 3A refers to when changes are done. The system reloads to the 

main page instead of the affected one. So, for example, if the user is adding 

new parties to a matter in the “osapuolet” tab after a party has been added, it 

takes the user back to the “general tab” instead of showing him/her the same 

“Osapuolet” tab, figure 13 shows the two tabs. This is cumbersome if the user 

adds several parties since they always need to go back to the same tab. 

 

Figure 13: “Yleiset” tab after being redirected from the Osapuolet tab. 

 

This issue was identified in the Heuristic Evaluation. While this issue was not 

explicitly identified in the Contextual Inquiry, “Unnecessary work” was a 

common theme during the interviews. Most participants felt strongly that the 

system imposes a lot of “unnecessary work,” where users had to do many 

extra steps they did not seem as worth the value they gained by doing them, 

resulting in frustration. This is not the gravest example of this, but it is a part 

of the problem. To fix this issue, a dynamic reload of the page would be better, 
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which keeps the user in the same section of the system after changes have 

been made.  

 

Problem 10A relates to the lack of constraints set to text fields; currently, 

there is no input verification. For example, text fields such as phone numbers 

are not being verified for the correct format. This increases the risk of human 

error and can cause inexperienced users to input wrong answers to fields.  

 

 

Figure 14: New matter creation screen. 

 

In figure 14, the marked text fields might be confusing. New users might find 

it challenging to determine what is meant to be input in the fields For 

example, are you supposed to put “Yes” or something else in the field 

“Hakeeko kansaneläkettä” (Seeks national pension?), if the correct input is 

“Yes” or “No,” this could be done with a drop-down with pre-determined 

answers. This finding was not reported in any other method than the 

Heuristic Evaluation. When participants were asked for this, no one reported 
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any issues. This is most likely due to experienced users knowing what to input 

in each field. This same problem also reflects problems 10A and 11A.  

 

Problem 11A refers to the number of acronyms in the system. Figure 14 

shows how much domain-lingo is used in the system with terms such as 

EESSI, SED, BUC, YP, and AUM TKE, for example. However, as in 7A, this 

was not a noticed finding outside of the Heuristic Evaluation. During the 

other methods, when discussed, no one saw this as an issue. This is most 

likely due to domain-knowledge.  

 

Problem 4A refers to the process and the openness of it. There are no 

instructions on how to perform basic tasks or how to start a process. This can 

be very difficult for novice users without extensive domain knowledge.  

 

Problems 7A, 4A, and 11A are caused by the system not preventing errors 

and helping the user recognize, diagnose, and recover from the errors being 

caused. These were not ranked as high since they are almost exclusively 

caused by users who do not have the domain expertise required to operate 

the system yet fluently due to the domain. However, this was still required to 

address. A solution is already implemented to tackle this issue: “Näytä 

ohjeteksti”-button (show tooltip). This enables the functionality of allowing 

users to see the meaning of each textbox. However, these explanations are 

always not that clear, and they do not allow users to know what is considered 

“important” information. As a solution, the system should verify text fields to 

see that the correct input is entered. For example, in figure 14 above in 8A, 

“Hakeeko kansaeläkettä” (Applying for national pension), there could be an 

excellent case to allow only two answers: yes or no. The same can be said in 

“Pääasiallinen maa” (primary country). There could be a drop-down of all 

countries. One can argue that there are scenarios where a custom input must 

be typed, but according to the thesis writer, this information can be placed in 

the “Muu lisätieto”-field (Other information). Overall, these findings are 

lower in severity since it is not considered a problem for end-users. 
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Nevertheless, this would help to decrease the learning curve for 

inexperienced users. 

 

5.2 Other Issues 
 

This chapter will discuss problems primarily associated with other attributes 

than usability. Below in table 3, you can find all the problems, their respective 

IDs, discovery method, and severity ranking.  

ID Issue Method Severity 

Level 

1B Moving to a newly created matter 

and starting to work is cumbersome, 

lots of unnecessary jumping 

(System-wide) 

HE, WS 3 

2B System dependence on supporting 

sub-systems (System-wide) 

WS, CI 3 

3B Initialization of Tietovarasto 

informs errors after the process is 

done (Tietovarasto) 

HE, CI 2 

4B Creation and modification of 

attachments is overly complex and 

time-consuming (System-wide) 

WS, CI 2 

5B End-user does not know if 

“osapuoli” has “vakuutusnumero” 

before searching (adding manually) 

(Prosessitoiminnot) 

HE, CI, WS 2 

6B Fraasit-wordbook for foreign 

languages is complicated 

HE, CI, WS 2 

7B The system does not check if 

imported attachment already exists 

(System-wide) 

WS 2 
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Table 3: Other problems, the method found, and severity. 

 

Problem 1B, the process of creating a matter, assigning it to yourself, and 

starting to work on it, is one of the two findings which are ranked at severity 

level 3. This issue relates to when users create a new matter manually, which 

is to be done if a client sends a request by email. When a matter is created, 

and the process has been started, the user needs to manually move to 

Tehtävälista and search the matter manually by copying the matter ID. This 

same behavior occurs when the user creates a new task manually, it is 

impossible to take the tasks for processing directly, but you must search from 

Tehtävälista with matter ID. This problem is ranked at level 3 because it 

creates many unnecessary extra steps in the process. In term, this has an 

impact on the overall attribute of utility.  

A solution that was found during the workshop is the recommendation for 

integrating the ability to assign these Matters or Tasks to oneself. 

 

Problem 2B, while dependence on supporting sub-systems is not arguably 

a problem, due to being a common characteristic among complex systems, 

disclosing it is crucial for research and future development.  

As in its current design, the system imposes a large amount of tool switching, 

referring to having the user choose the correct set of tools for each problem. 

This aspect has been studied in User-Centered Design previously as 

something that occurs more in Complex Systems than “Standard systems.” If  

the user's activity is considered in the system, the activity can be 

distinguished as a sequence of actions that the user does to produce a result. 

The goal of this sequence is to be as intuitive as possible. The optimal solution 

for this is a sequence conducted in the same system from beginning to end. 

If there is tool switching required, this is considered an interruption, and the 

later you recognize that this switch is required, the larger impact it has on 

efficiency. Studies show that users who are faster in realizing that a tool 

8B No preview of the created form 

(Tietovarasto) 

CI 1 
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switch is required are, by average, more effective [52]. At the same time, the 

impact of tool switching has varied differently, dependent on the domain. 

In this case, it was noted that users often are using supporting sub-systems 

to achieve tasks. In some cases, data is not found from the automatically 

searched databases, which results in the users looking for data from 

alternative databases such as from AREK or VTJ-databases. In some 

instances, during the contextual inquiry, it was noted that users did not 

realize which supporting sub-system was required to solve the problem. This 

can also be applied to problem 7B, where PDF-editing is complicated. The 

two primary attributes this problem affects are both Situation Awareness, 

where users must understand from where to get the appropriate information. 

The second affected attribute is interaction where users are using various 

systems to solve the issue and how these systems are connected does not 

always seem to flow in an optimized manner. For example, when creating 

attachments such as “U-liite,” these attachments might already be available 

in other databases, such as Kela. However, this also leads to situations where 

users working around these constraints might look up some databases 

beforehand to see available information. 

While this problem has been acknowledged and steps to alleviate this issue 

have been made with trials to automate specific database queries and 

integrate certain features into the system to decrease tool switching, this 

remains a massive problem. Many of the issues discussed earlier can be 

linked to the same cause. More research is required from end-users and 

system developers to find the specific pain-points causing the most trouble 

and assessing the cost of implementation as a solution. However, initial 

research indicates that AREK- and VTJ-database query automation and 

faster PDF-handling seem to be the most crucial of these issues. ‘ 

 

 

 

 



 

64 

 

Figure 15: Prosessitoiminnot with a prompt to open Tietovarasto and a 

successful initialization of Tietovarasto 

 

Problem 3B appears when Tietovarasto is initialized. When the user moves 

to Tietovarasto for the first time in a matter, an initialization occurs that 

gathers data from databases. If certain data is missing, it only shows it after 

the whole process is done. Figure 15 shows Prosessitoiminnot with a prompt 

to initiate Tietovarasto in a new window. Clicking this leads you to the 
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initialization, which takes a noticeable amount of time to complete. During 

the Contextual Inquiry, one participant complained about this, quote: 

 

“It is quite frustrating sometimes when sometimes it is missing that you 

have to wait through the entire initialization, and then it gives you the 

error.” 

 

The main attribute this problem is attached to is utility since this is an 

unnecessary extra step that does not bring any value to the end-user at this 

stage of the process. As a solution, this error can be prevented by having 

certain safeguards to automatically check if the required data for 

initialization exists before starting the initialization, for example. 

 

 

Problem 4B refers to attachments and how users edit and create them. The 

current problem is that parties might send their attachments in one big PDF-

file, for example. This results in the user having to split them into separate 

PDF-files manually. According to them, this takes a long time and is 

cumbersome, referring to the “unnecessary work” where users are stuck in 

tasks, they consider unimportant. During the workshop, many other 

scenarios exist where this problem occurs. Please refer to appendix [B.5] for 

more situations where this problem persists. 

Quoting a participant from the workshop:  

 

“We are subject-experts and not secretaries organizing documents. It is 

very frustrating to spend 30-minutes splitting documents into separates.” 

 

In this problem, the same topic of analyzing documents is also relevant. 

According to users, they spend much time understanding what document is 

important to each aspect of the matter and what information. The problem is 

quite severe and attached to both. The problem is primarily associated with 

Interaction and Situation Awareness attributes but since the problem is 
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deeply rooted within the system in many use cases, it is hard to pinpoint exact 

attributes. For this problem, the derived solution during the workshop is a 

frequently used functionality, which allows the system, for example, to split 

a PDF-document into separate documents for each page break. However, this 

issue's scale is quite deep-rooted into many different territories; therefore, 

no one-solutions-suits-all method is genuinely applicable since the 

occurrence is so spread throughout the system.  

 

Problem 5B, end-user not knowing if “osapuoli” (party) has 

“vakuutusnumero” before searching manually, refers to when a user has 

added an osapuoli (party) to a matter. The system does not automatically 

search for the party’s foreign insurance-numbers. The insurance number is 

something that is required for many matters. This is a problem since the user 

must do this manually each time from the button highlighted in figure 16, 

and the amount of time it requires is unnecessary. This problem was noticed 

in all three of the methods. Quotes from the participants during the think 

aloud include:  

 

“Now I am going to add foreign insurance-numbers. This could be done 

automatically if it is once already available. If it is not found, I do not 

understand why the system could not inform me immediately.”  

 

Figure 16: search-button and a pop-up indicating no results found. 
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This problem is mainly associated with the attribute of utility and the context 

of unnecessary work. It is currently an extra-step that does not provide any 

value but only increases the users’ cognitive burden.  

The solution to this problem was derived both during the workshop and the 

Heuristic Evaluation. This number could be searched automatically from 

earlier matters, for example. If no is found, this could be informed 

automatically when parties are added.  

 

 

Problem 6B affects the Fraasit-wordbook used for translating foreign 

languages. Shown in figure 17 is the Fraasit-wordbook. Some of the most 

used languages, such as Swedish, German, French, and Spanish, are located 

there with standard template messages such as requests for necessary 

documents.  The main problem noticed is that the foreign phrases are in their 

respective local language.  This is cumbersome for end-users since they might 

not know what each phrase stands for. During interviews, participants said 

that they learn the phrases quickly, but some of the more infrequent 

languages they are not using often might be hard to learn, and they have to 

translate to see if the chosen alternative is correct, especially in cases where 

some edits need to be done in the existing text. This problem directly affects 

how users and other stakeholders collaborate since the current solution is 

restricting the communication between a set of pre-defined sentences. As a 

solution, the workshop derived an idea where all the phrases would be 

written in Finnish, and after the phrase is chosen, it would ask for the 

language and then paste the translated text. Another asked request is that all 

the phrases would be shown in one long list instead of pages of 10.  
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Figure 17: Fraasit-wordbook displaying phrases in selected, foreign 

language. 
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Problem 7B refers to the issue where the system does not check if 

attachments are already imported when creating matters or importing 

attachments. Problem 7B was identified during the workshop. Users noted 

that the system does not recognize attachments titled “Asian lisätieto” 

(Matter related information) and other attachments that are not defined. For 

example, SED-forms that are to be considered standard documents are not 

recognized, which forces the end-user to open the attachments and analyze 

what said attachment relates to. This problem is directly affecting the 

attribute of interaction since the users need to take unnecessary time to 

figure out these standard, undefined documents and analyze their contents. 

Users-expressed that this would help their work substantially. However, it 

has not been specified to the author what is the actual occurrence of these 

cases. Therefore, this might affect the validity 

 

Problem 8B is specifically about an observation made in Tietovarasto. This 

observation was made during the think aloud only. When users created the 

form, they always checked through their form that all the information was 

correct. Therefore, it made sense to suggest that instead of having users go 

through all the tabs, they could somehow navigate through this information 

faster. For example, the system could provide a preview-view of all the 

different text fields and their input. This problem affects the attribute of 

situation awareness since it directly translates to how data is visualized for 

the user. When asked if the current solution is viable, 3/3 participants said 

that the current solution is adequate. However, according to the thesis 

author, this is a problem related to situation awareness since giving an 

overview of entered information helps the burden of controlling that entered 

information is correct. One suggestion would be a list-view showing each 

section of the form in a list view where users do not have to jump around. In 

this section, users could also check the “viedään lomakkeelle”-checkbox, 

which allows users to hide individual sections from the final, sent form.  
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6 Methodological considerations from the empirical 

study 
 

This chapter encompasses general experiences noted and gained in the 

empirical study concerning the methods used. Questions such as the general 

feasibility of methods, feedback received, and the results will be discussed in 

this chapter.  

 

 

SUS-Questionnaire 

When analyzing the methods overall, the System Usability Scale-

questionnaire, while it helped the research by giving an overall view of the 

system and its current state, did not give anything of value for the rest of the 

research. However, the resources it requires are minimal compared to other 

methods; therefore, the thesis author does not see any downside in 

performing it in future studies. This is especially true since it allows users to 

give valid data from end-users. However, according to McLellan et al. [29], 

experienced users might give a more favorable rating than inexperienced 

users up to 16%. Considering this research, the initial scoring of 67.04 could 

range between 56.3 to 67.0. However, given the number of problems found 

and their severity, the thesis author does not see the score of 56.3 probable 

since the number of errors would have been much more severe. The 

additional question on the SUS-questionnaire does not support this data 

since most of the answers are somewhat positive or average-pointing. There 

were some indications that the task proved difficult for one specific 

participant. They said that they were not sure of which point-of-view the 

answers should have been given. A quote from the participant: 

 

“For me, the usage of the system is easy. However, I kept on thinking that 

what if I had never used the system before, would it be easy then?” 

 

This indicates that this participant thought the questionnaire more of a 

“general” usability questionnaire and treated the system as a standard 
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domain system, which everyone should use instead of a complex domain 

system designed for specific users with knowledge.  

To combat this, the conductor could have mentioned that the questionnaire 

will be filled concerning their own experiences and expertise level only. The 

questions are stated in the form “According to me, …” but clearly, this could 

have been clarified further based on the participants' comments.  

While the SUS-questionnaire provided valuable information regarding the 

end-users' perceived usability, which helped the evaluator better prepare and 

align the upcoming methods, the results are not entirely satisfying. 

Compared to the other methods, SUS did not generate any valuable data in 

the results' sense. The leading cause behind this was the questions asked in 

the questionnaire. In retrospect, more complex variations of the SUS could 

have been used, such as the earlier presented SDUS [25]. Another possibility 

would have been to attach more questions besides the questionnaire. For 

example, asking if the user loses their train of thought during system usage 

would have given a straight answer to whether concurrent think aloud is 

viable for this case study.  

 

 

Heuristic Evaluation 

The Heuristic Evaluation as a method proved to be the most challenging from 

a knowledge perspective. Even though the system was familiar from a 

development perspective, the thesis author had never used the system from 

an end-user perspective. This made both the tasks of completing the test 

assignments and understanding the findings' impact and severity more 

difficult than initially anticipated. The additional evaluators proved to be 

crucial for evaluating the system. 

Heuristic Evaluation resulted in most findings; however, they had to be 

verified by other methods since they are not valid alone. In table 4 below, the 

distribution of problems found in each severity per evaluator can be seen. 

Evaluator 1 (thesis author) is the double-domain expert, with both knowledge 

in usability as well as the domain. Evaluators 2 and 3 are more 
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knowledgeable in the domain but have no record of usability expertise (it is 

to be noted that identical findings result in +1 for all evaluators who found 

the issue):  

 

Evaluator 

(Findings) 

Severity 0 Severity 1 Severity 2 Severity 3 Severity 4 

Evaluator 1 (7) 0 2 4 1 0 

Evaluator 2 (4) 0 0 4 0 0 

Evaluator 3(6) 0 3 2 1 0 

Total: 17  0 5 10 2 0 

Table 4: Problems detected per evaluator ranked by severity. 

 

As can be seen from Table 4, the usability expert with the least amount of 

domain expertise had most of the findings, with domain-expert two following 

closely, this is most likely because the usability expert also has intermediate 

domain-expertise, as a result the usability expert can be considered a double-

domain expert as per Nielsen and Molich [34]. As per previous research [31, 

34], it is expected that this case-study has found almost every usability issue 

in the system's current build due to the domain expertise and the number of 

evaluators. However, this is difficult to verify in-the-wild.  Følstad’s study 

[35] is not applicable in this scenario since all the expert evaluators are to be 

considered knowledgeable in the domain. 

In this study, the Heuristic Evaluation proved to be a suitable method for 

learning the system, domain, while finding problems [32]. It can be 

estimated that three evaluators with a set-up of two single domain experts 

and one double-expert manage to find most of the system's usability issues. 

However, this is something that cannot be verified.  Furthermore, some of 

the problems were only found within the Heuristic Evaluation method, so 

their validity arises since if end-users are not experiencing these findings as 

problems, are they then to be considered problems? Some are easy to 

determine that the presentation of the UI is not as intended, such as figure 
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18, where non-editable fields contain red Asterisk stars, which is not 

necessary since the field is always populated:  

 

 

Figure 18: usability problem 8A, usage of red stars 

 

However, other problems such as acronym usage or confirmation prompts 

can be more challenging to determine if they are considered a problem 

according to evaluators but not by end-users. 

 

Contextual Inquiry 

The Contextual Inquiry itself resulted in many findings and verified many of 

the Heuristic Evaluation findings. However, transcribing and looking at 

recordings was time-consuming and required most of the resources out of all 

the other methods. From an observer point, this was quite exhausting to 

follow and take notes during the activity alone since there were so many 

unforeseen details and small actions related to the attribute of creativity and 

innovation, such as small tricks, usage of shortcuts, and so on that was not 
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considered at earlier phases. However, throughout the different sessions, this 

became easier to understand and follow.   

 

Think aloud was used to both find new problems as well as to verify two 

research points:  

 

1. Participants found it hard to focus on thinking-aloud while working in the 

complex-system [39]. 

2. Research conductors found it easier to understand the problems in the 

domain when a domain-expert is thinking-aloud [32]. 

 

The case-study proved both prior researchers correct. On point 1., Half of the 

users (three out of six) apologized that they had a hard time completing their 

tasks due to the pressure of remembering to thinking-aloud. It was resulting 

in errors they would not normally do (according to participants). One of the 

three participants asked if she could just do the tasks in silence and skip the 

think aloud since they felt so much pressure trying to explain all the steps 

and thoughts they are having. On point 2., the thesis conductor gained many 

insights from the system that would have been otherwise missed. Topics such 

as supporting sub-systems would not have become a topic of evaluation 

without these insights. Therefore, think aloud was a crucial part of the study 

by providing essential information that would otherwise not be found from 

the other methods. 

Since all participants had different routines in the system, it was also 

challenging to understand how they planned to execute their tasks. For 

example, some users preferred doing sub-tasks in different orders in 

comparison to others.  

The Contextual Inquiry proved that concurrent think aloud was stressful and 

caused some form of discomfort for 40% of the candidates (N=5), which 

concurs with earlier research [39]. 

Some participants also reported that they found it difficult to focus on the 

tasks because they knew someone was observing them. This was especially 
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noticeable that some participants (two out of five) tended to “spiral” out of 

control when they did one error, resulting in a chain of errors only to be 

resolved after taking a small break to gather themselves. However, the results 

gained were invaluable since users' data using the system provided insights, 

which otherwise would not have most likely been noticed, concurs with 

Viitanen et al. [32]. Therefore, it can be concluded in hindsight that 

concurrent think aloud during Contextual Inquiry could have been changed 

to another type that does not overwhelm the participant during the activity. 

While it resulted in many findings, this method was very resource-intensive 

and would require multiple conductors to break the task into smaller, 

manageable pieces. There are so many sub-tasks such as conducting the 

interviews, watching recordings, transcribing, analyzing the transcriptions, 

and categorization, which makes the tasks very time-consuming and 

complicated for one conductor to perform.   

 

Workshop 

The final method deployed in this case-study was the workshop. While the 

method was not effective in finding usability problems, it proved very useful 

for finding problems related to the other attributes. The method provided the 

most diverse set of problems concerning attributes and was required a low 

amount of resources. As a by-product, the client got a list of future 

development goals that can be used assessed for future system 

improvements. Overall, this method is to be considered a success.   

There were not that many results in linear relation to the problems the 

system faced. However, a list of future development goals was generated. 

This list provided useful insights into future development goals and worked 

as a list for possible solutions for recognized problems. Therefore, this 

method is to be considered a significant success.   
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General Remarks  

 

Overall, this methodology proved successful in recognizing problems beyond 

the usability attribute and can be considered a base for future research 

towards a more standardized framework for work inside complex domains. 

The sequencing of the methods allows users with intermediate domain 

knowledge to rapidly expand their domain-knowledge while simultaneously 

being effective. However, this methodology is only encompassed within this 

single case study and therefore remains unverified. Some questions relating 

to the methodology, such as the sequencing of the methods, remain 

unoptimized. Even though the thesis author had previous domain 

knowledge, tasks such as the Heuristic Evaluation and the Contextual 

Inquiry remained challenging to conclude due to a precise understanding of 

the system nuances.  

Table 5 shows the results from this study with Each problem, method issue 

was recognized, and the associated attribute: 
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Table 5: Other problems by method and attribute associated. 

 

 

ID Problem Method Attribute Severity 

Level 

1B Moving to a newly created matter 

and starting to work is 

cumbersome, lots of unnecessary 

jumping (System-wide) 

HE, CI, WS Utility 3 

2B System dependence on supporting 

sub-systems (System-wide) 

CI Interaction, 

Situation 

Awareness 

3 

3B Initialization of Tietovarasto 

informs errors after the process is 

done (Tietovarasto) 

HE, CI Utility 2 

4B Creation and modification of 

attachments is overly complex and 

time-consuming (System-wide) 

WS Interaction, 

Situation 

Awareness 

2 

5B End-user does not know if 

“osapuoli” has “vakuutusnumero” 

before searching (adding 

manually) 

(Prosessitoiminnot) 

HE, WS Utility 2 

6B Fraasit-wordbook for foreign 

languages is complicated 

(Tietovarasto) 

WS, CI Collaboration 2 

7B The system does not check if 

imported attachment already 

exists (System-wide) 

HE, CI, WS Interaction 2 

8B No preview of the created form 

(Tietovarasto) 

WS, CI Situation 

Awareness 

1 
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From table 5, it can be concluded that the Heuristic Evaluation found mostly 

issues related to utility. However, the quantity is relatively small, especially 

when considering the number of usability issues the same method managed 

to find.  

The workshop proved to be the most effective method for finding the 

problems overall out of all the three methods. As for attributes, the most 

occurring attribute for the problems found were related to interaction. 

However, the method managed to find issues for all different types of 

attributes. Problems 7B and 8B are split between two primary attributes 

because they are based on interpretation. It is also notable that appendix 

[B.5] can be considered an observation made in the attribute of Creativity 

and Innovation. 

The Contextual Inquiry managed to find six issues. However, there was no 

decisive attribute to which the issues are associated.   
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7 Discussion 
 

This thesis's primary purpose was to understand how usability evaluations 

differ depending on domain-type and investigating the case-study systems 

through a methodology designed for usability evaluations in complex 

domains. In addition to this, recommendations based on previous research 

and the experience gained from the case study would be used to give 

methodological recommendations. 

The methodology found issues in all of the investigated attributes throughout 

the system and based on these, initial recommendations for each found 

problem were given. This chapter will conclude the thesis by answering the 

research questions, discussing the research's relevance, evaluating the study 

retrospectively, and discussing further research.  

 

7.1 Answers to Research Questions  
 

This section presents the answers to the research questions that were 

specified in chapter 1.4.  

 

What kind of usability-related problems are found in the case-

study with the applied methods? 

A total of 19 problems were found. The solutions were categorized by two 

attributes: 11 Usability problems and eight Other Problems. For the usability 

problems, the Heuristic Evaluation detected all the identified problems. 

However, since Heuristic Evaluation as a method produces findings in a 

vacuum, which are not verified by end-users, these findings were still 

debatable for their validity. The Contextual Inquiry found eight problems, 

which also were found during the Heuristic Evaluation. The data indicate 

that Heuristic Evaluation was the most effective method for identifying 

problems with the usability attribute. This most likely has to do with the 

method's design with multiple experienced domain-experts conducting the 

evaluation.  
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Most of the findings were successfully verified as problems since they were 

produced successfully in multiple methods. The workshop only identified 

three problems, which were also identified in both other methods.  

Five out of eleven of the problems were related to consistency and standards. 

These issues were exclusively related to system design. The system is 

inconsistent from the user interface design where ruling on certain elements 

is not consistent, such as searching working differently depending on which 

module the user is in, status bars not showing the correct status concerning 

the text. The second notable problem was noted in four errors. The system 

does not help users prevent, diagnose, and recover from errors. While these 

are typical problems to complex domain systems, it is still something that is 

required to address them since they are likely to affect novice users. The last 

set of the problem was related to UI-errors which were not a part of a larger 

problem but separate observations without any larger theme tying them 

together.  

As for other problems, eight problems were found in total. The central 

problem theme discovered was process-related issues where the design-

choices did not support efficient ways of working with the user having to 

jump around the system modules to perform specific required actions. 

Another theme discovered was the requirement of supporting “sub-systems” 

such as PDF-readers, Databases for information, and document creators. 

This belongs to the theme of “tool-switching,” but the current execution is 

not optimized to support maximum efficiency for the end-users. As for the 

methods, Contextual Inquiry and Workshop both provided five out of seven 

problems, while Heuristic Evaluation only provided three. The results are 

considered valid by the thesis author since they have all been validated by 

end-users.  

 

 

 

 

 



 

81 

 

How do usability evaluations differ when the evaluated system is 

in complex domains compared to systems belonging to standard 

domains? 

 

The thesis concludes with the earlier research on the definitions of complex 

domains [5, 17, 18, 20].  

It is essential to understand how to classify the domain being worked on since 

technology is evolving rapidly. Due to these changing circumstances, it is easy 

to falsely classify something as belonging to a “standard” domain or complex. 

Fields such as e-commerce were considered complex but later transitioned 

to “standard” due to the mass surge in e-commerce. Certain aspects in fields 

such as healthcare and other industries such as construction are also starting 

to transition towards more “standard”-domains. Therefore, the researcher 

should analyze each project and classify the domain before starting the work. 

Easily distinguishable traits of complex domain systems are [5]: 

 

1. Domain-specific acronyms. 

2. Need for domain-experts to answer questions throughout the evaluation. 

3. The requirement to “learn” domain-specifics such as processes. 

4. End-users conduct “Tool-Switching,” where different tools are used to 

solve different sub-problems in the process.  

5. Open-ended processes with no exact entry or exit points.  

 

In our case study, all these characteristics were met in the evaluated system. 

Therefore, the definitions are considered valid for this case-study. Identifying 

the domain as complex early in the evaluation helps users better design 

evaluations with the domain-imposed restrictions. The activities are done in 

the case study system and conclude with Mirel’s definition [17] of complex-

tasks where the goals are not always clear due to a lack of information 

gathered from numerous sources and the numerous associated stakeholders 

within each task.  

From this case-study, it can be noted that in more extended, more in-depth 

usability evaluations, it is a good practice to investigate the other 
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stakeholders' point of view in relation to the tasks as well as to widen the 

scope of the usability study beyond the primary system to supportive 

subsystems that provide sources of data. In our case study, this was not 

scoped due to resource constraints. 

One of the largest issues the evaluator faced during the case-study was 

domain knowledge. Even with previous domain knowledge, the evaluator 

was still struggling to understand specific aspects of end-user behavior. Even 

with recommended strategies, partnership types [5], and previous 

experience, end-user’s behavior and actions remained challenging to 

understand in context.  

Overall, starting with simple methods used for identifying simple problems 

proved useful for building a strong base to evaluate the system. This is 

noticeable when conducting methods that leave the validity of the results 

more open such as Heuristic Evaluation. Since the method is conducted in 

isolation of the end-user, findings might not always be factual. Even though 

the evaluator considers themselves being an expert inside a specific field, it 

is also a question of debate how well the domain-expertise transfers between 

different actors within the domain. Different actors have different priorities 

and goals, which requires changes in the evaluator’s mindsets. Therefore, in 

a case study, even though the evaluator possesses domain knowledge, it was 

found helpful to use empirical methods that rely more on end-user 

participation, such as Contextual Inquiry, workshops-methods, or user 

testing. These empirical methods give a unique insight into the specific 

system users and how they use the system. 

When choosing research methods, it is crucial to deploy methodologic 

triangulation for problems to be considered valid. It is also essential to 

understand the system developer's goal, as per Redish [20]: Usability is 

critical, but it is not the only attribute that needs to be evaluated. Attributes 

such as Utility, collaboration, situation awareness, creativity, and innovation 

were helpful for the case-study. The case study conducted in this thesis 

proved helpful to expand the search to these attributes since they helped the 

evaluator both find problems with these attributes in mind and better 
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categorize the problems. The categorization also helped to evaluate each 

problem better to understand the real root cause of the issue. While these are 

not final recommendations for attributes, the main gist of looking past mere 

usability is required. For the evaluators, this might require a close look at the 

methodology used to ensure that these other attributes are encompassed. In 

this case-study, the attributes defined by Redish proved successful.  

It is also essential to understand and correctly interpret results. It proved 

difficult to classify problems per their correct attribute since, in many cases, 

they are overlapping and consists of tradeoffs where decisions of 

prioritization had to be made; does the system developer push a complicated 

system that is more efficient for expert-users, or does the developer design a 

system that is easy for novices to use but slows down the performance for 

experienced users. From the case-study, for example, the system allows a 

very open process-flow where users can move independently from one page 

to another according to their will. This can cause an overwhelming reaction 

for more inexperienced users since it allows users to navigate so freely. While 

many problems might be identified, it is also essential to find value-adding 

new features and services that increase the system's overall usefulness.  

 

What kind of methodological recommendations for assessing the 

usability of complex domain systems can be given based on this 

case study?   

 

The methodology was already partly discussed in the last research question. 

This section focuses the analysis directly on each method individually and 

aims to conclude by comprehensively recapping some of the findings stated 

in chapter 5.3 regarding some of the mistakes and successes faced within 

each method during the case study.  

The main conclusions drawn from each method are that the SUS-

questionnaire should be used to gain more insights that support the rest of 

the methodology. Different variants could have provided more insights into 

the systems, such as the SDUS [25] or other variants. Besides this, supporting 
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questions could have been asked. These questions could have been aimed to 

support the rest of the methodology, here are two example questions that 

would have been useful: if the users already are quickly losing their train of 

thought while using the system, concurrent think aloud during the contextual 

inquiry might not be the best option. Another example is the dynamics within 

colleagues. If users find that it is hard to express their thoughts amongst 

colleagues, this could indicate that brainwriting is suitable as an innovation 

workshop method.  

Concerning the Heuristic Evaluation, the main recommendation is to select 

the evaluators correctly. Earlier research [51] states the importance of having 

enough evaluators as well as the correct background. The case study also 

proved that while observations were made, these observations' validity 

remained unknown. Therefore, it is wise to have empirical methods that 

validate these findings.  

The contextual inquiry proved to be stressful for specific users. Therefore, it 

would have been in hindsight to investigate this aspect before deploying the 

method itself. However, the results proved to be a core element of the study 

since it validated the earlier found results and brought the system's usage to 

a better context.  

Finally, the workshop proved to be a very flexible method as it allowed both 

for reverse engineering of solutions into problems and gave real-life 

preferable solutions to the problems. The feedback received by the 

participants was very positive, and they appreciated the method since they 

felt like they could make a difference and be heard. One change that the thesis 

author would recommend is that analyzing complex domain systems takes 

time. Therefore, it is something that cannot be rushed. If given the time, the 

workshop could have been even more effective if it would have been iterated 

multiple times.   

 

When discussing different attributes, the study managed to find all scoped 

attributes defined by Redish [20]. The methodology was a proven success in 

this case-study for analyzing different parts of the system beyond mere 
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usability. However, while the study did not manage to finalize a “go-to” 

framework, the study results indicate the could-be of an initial framework 

that takes multiple attributes into account. While this case study is to be 

taken as a success, it still needs to be verified by further research.  

 

 

7.2 Relevance of research 
 

The state of research on complex domains remains scattered, with little 

research focusing on complex domains in the large but often hidden behind 

the specific domain. As stated in chapter 1.1, with the increasing requirement 

for industries to adapt to new digital ways of working, there is also a 

requirement for usability experts for being ever so adaptable to evaluate 

multiple different domains. This leads to usability experts' requirement to 

form easily adaptable methods applicable in multiple different scenarios with 

as little time possible spent in acquiring domain expertise. While the 

methodology is critical, the nature of complex domains is also something that 

requires more research. How do usability experts define complex domains, 

and how are system designers supposed to design complex domain software? 

While these questions are partially answered with this thesis, many questions 

remain unanswered. The demand is only increasing, and therefore 

adaptation by usability experts is required.   

 

7.3 Evaluation of the Study 
 

The study was conducted remotely in its entirety. This proved to be quite 

efficient since scheduling and execution of the methods saved much time. 

When participants were asked about the study, the remarks were overall 

positive. The contextual inquiry seemed like users were a bit vary during both 

the think aloud and the semi-structured interview. Speculations regarding if 

participants thought they were being evaluated on their performance rose in 

some instances even though this was explicitly stated that everything 
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regarding their personal opinions and performance was confidential between 

session participants (the observer and participants). Some validity threats 

were not accounted for in the research. The primary internal validity threat 

is the selection of participants and the surrounding for the methods. The 

client chose participants; therefore, the thesis author has no exact knowledge 

of how the participant were screened, and if any selection bias has occurred, 

user stories, test-cases, material, and participants in the case study are 

provided by the client were also trusted correct, and no further verification 

was done. Another problem concerning internal validity is that all study 

participants conducted the methods in their own homes. This is not ideal 

since this essentially means that there is no possibility to verify what 

equipment participants in the study used.  

For the results, while the quantity of results is somewhat minimal, 

considering how many methods were applied, this is caused by the case 

study's strict scope. For client presentation, the problems were also grouped 

for the recurring themes that they are associated with. For example, in the 

appendix [B.5], five different problems/ideas are related to documents. 

However, since this such a recurring theme and it is challenging to validate 

and categorize each problem/idea in severity concerning one another, the 

decision was made to group them and discuss the problem, taking these 

findings as an example of the numerous problems to these attributes. As it 

can be noted from the results, findings with the severity rating zero have not 

been reported in this case study. This is primarily due to not wanting to 

overbear the client with non-issues. This includes issues that were first 

thought to be of higher severity. However, other methods validated this as 

the intended design or other non-issues. Besides, the scoping was too 

constrained for the study to evaluate the entire environment fully, but this 

was a decision that had to be made due to a lack of resources, primarily the 

number of evaluators throughout the process and time. Given more time for 

the study, more results could have been presented promptly, but it was not 

possible in this current schedule. Therefore, it is something that should be 

recognized and be considered in this thesis.  
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Since the Heuristic Evaluation method is conducted in a vacuum, it is crucial 

to validate the problems found without end-user experience. Heuristic 

Evaluation is prone to give false positives, especially when non-domain 

experts are conducting Heuristic Evaluations. In our case, all the experts 

were acquainted with the domain to certain extents. The Workshop and 

Contextual Inquiry results are considered valid since they are derived by end-

users or cooperate. In most of the findings, the problems were identified by 

multiple methods and are therefore to be considered valid. 

The methodology could also be interpreted as a threat to construct validity 

since the Contextual Inquiry was used to verify the Heuristic Evaluation 

findings. However, this threat was acknowledged beforehand, and the 

questions concerning the findings were crafted not to be pushing but more 

general remarks about the different problems. In conclusion, this might have 

affected the participant answers by bias in the design, but most likely not 

since the questions were crafted with care to prevent this threat.  

Overall, the methods were highly successful, all in their regard. In the future, 

it is recommended that a larger team would be available throughout the study 

to split the larger workloads into smaller tasks (such as Contextual Inquiry). 

These can be tasks conducted behind the scenes, so results are consistent 

since there is one “orchestrator” of the experiments. The methods could also 

push for more results in collaboration, and situation awareness. For example, 

aiming the Contextual Inquiry to answer more questions towards this could 

significantly contribute to a more standardized framework for working in 

complex domains.  

The results are system-specific, some general findings which are transferable 

throughout different complex domains can be drawn from the case-study. 

First is the system-design in complex domains. It is difficult for system 

designers to determine whether the system should be easily adaptable for 

novice users or efficient domain-experts. This is something that there is no 

specific answer to but depends a lot on company-turnover rate and other 

factors such as employees' knowledge. However, there are specific guidelines 

that can be followed to make compromises. For example, acronyms can easily 
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be explained through tooltips, and tool switching should be somehow 

indicated or even initialized automatically (opening said application when 

required). It is also important to value the participant's input since, in most 

cases, they have real working experience, and having their input throughout 

the research will provide a beneficial impact to the study conductors. 

 

7.4 Future Research 
 

The research has provided a baseline for a methodological framework that 

can be applied to future research. The methods are still not optimized, and 

the Contextual Inquiry can still be better aligned to identify problems in other 

attributes as situation awareness and iteration since this was not possible due 

to external circumstances (COVID-19). Another suggestion for future 

research is to optimize the workshop by different techniques to focus more 

on generating data in Creativity and Innovations, and Collaboration. During 

the case study, the client informed the thesis author that they already have a 

good understanding of the main issues the system struggles with. The case 

study managed to find these same problems the client was aware of and more 

unidentified ones. Due to disclosure, the client has not stated to which 

problems are referred to. It is feasible to further research the methodology in 

different settings, such as variations of the methodology with different 

techniques, different domain-knowledge levels, and, lastly, and most 

importantly, in different complex domain systems.  

Overall, while this methodology successfully identified problems in each 

attribute researched, it remains unverified, and further research is required. 

Many questions of complex-domain systems remain unsolved. Therefore, 

there is an increasing requirement to gain more understanding of defining 

complex-domains, suggested methodologies for evaluating them and 

building more usable systems as system-designers. 
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Appendix A 

Supporting material for applied methods. 

 

A.1 Nielsen’s 10 Usability Heuristics for User Interface 

Design and Severity Ratings for Usability Problems 
 

Nielsen’s 10 Usability Heuristics for User Interface Design [50, 
51]: 
 
#1: Visibility of system status 

The system should always keep users informed about what is going on through 
appropriate feedback within a reasonable time. 

#2: Match between system and the real world 

The system should speak the users' language, with words, phrases, and concepts 
familiar to the user, rather than system-oriented terms. Follow real-world 
conventions, making information appear in a natural and logical order. 

#3: User control and freedom 

Users often choose system functions by mistake and will need a clearly marked 
"emergency exit" to leave the unwanted state without having to go through an 
extended dialogue. Support undo and redo. 

#4: Consistency and standards 

Users should not have to wonder whether different words, situations, or actions 
mean the same thing. Follow platform conventions. 

#5: Error prevention 

Even better than good error messages is a careful design which prevents a 
problem from occurring in the first place. Either eliminate error-prone conditions 
or check for them and present users with a confirmation option before they 
commit to the action. 

#6: Recognition rather than recall 

Minimize the user's memory load by making objects, actions, and options visible. 
The user should not have to remember information from one part of the dialogue 
to another. Instructions for use of the system should be visible or easily 
retrievable whenever appropriate. 

#7: Flexibility and efficiency of use 
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Accelerators — unseen by the novice user — may often speed up the interaction 
for the expert user such that the system can cater to both inexperienced and 
experienced users. Allow users to tailor frequent actions. 

#8: Aesthetic and minimalist design 

Dialogues should not contain information which is irrelevant or rarely needed. 
Every extra unit of information in a dialogue competes with the relevant units of 
information and diminishes their relative visibility. 

#9: Help users recognize, diagnose, and recover from errors 

Error messages should be expressed in plain language (no codes), precisely 
indicate the problem, and constructively suggest a solution. 

#10: Help and documentation 

Even though it is better if the system can be used without documentation, it may 
be necessary to provide help and documentation. Any such information should be 
easy to search, focused on the user's task, list concrete steps to be carried out, 
and not be too large. 

 

 
Nielsen’s severity ratings for usability problems [50]: 
0 = I do not agree that this is a usability problem at all 
1 = Cosmetic problem only: need not be fixed unless extra time is available on 
project 
2 = Minor usability problem: fixing this should be given low priority 
3 = Major usability problem: important to fix, so should be given high priority 
4 = Usability catastrophe: imperative to fix this before product can be released 
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A.2 SUS-Questionnaire Copy 
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A.4 Heuristic Evaluation Test Case 
 

Step Description Expected result 

1 Open Aulis and move to Aulis 

Asha-tab 

 

Aulis opens, moved to Asha-tab 

successfully  

2 Chosen create new matter and 

matter type: AUM TKE 

 

Choice successful, the screen opens with 

a “Luo uusi Asia” pop-up window 

3 In the “Luo uusi Asia”-window 

(create new matter), add pre-

chosen matter type AUM TKE-

application and the following 

information: arrival date, way of 

arrival: email. Press the save 

button.  

 

Choice and saving are successful, the 

window closes, and the created matter 

information is listed to the page bottom 

corner below the title “Asian Tiedot.” 

4 Below “Asian tiedot” (Matter 

information) are “käynnistä 

prosessi” (start process) and 

“Save”-Button. Press “Käynnistä 

Prosessi” and save the assigned 

matter ID.  

 

The process starting successfully, the 

system informs that the process start 

request has been sent. 

5 Move to Aulis Tehtävälista and 

choose as view mode 

“asiatunnistehaku” (matter ID 

search). Search with the saved 

Matter ID saved from the last 

step the “Täydennä Tiedot”-task 

(Fill information) from 

Tehtävälista opens, the task is found 

with a search. The handling phase is 

“Uusi EU-eläkehakemus” (New EU-

pension application). The task can be 

assigned to yourself. Add “osapuoli” and 

country, mark the task as done. The 

person's name is added to osapuoli, and 
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Tehtävälista. Check handling-

phase and assign the task to 

yourself and add “Osapuoli” 

(Party) in the tab.  

 

country information is visible in written 

text. 

6 Move to Aulis Tehtävälista and 

search with “asiatunnistehaku” 

(matter ID search) for the 

formed Tee alkukäsittely -task 

(do initial handling). Choose the 

task for yourself by pressing the 

hyperlink: “Tee alkukäsittely” 

(Do initial handling) 

 

You are moved to Prosessitoiminnot-

module, and the matter information is 

displayed on the screen.  

7 Move to the Osapuolet-tab and 

add “laitososapuoli” (institution-

parties) XX and YY by entering 

the field's values. Press Enter. 

Also, add the “laitososapuoli” 

XXXXX by choosing the 

corresponding country and then 

the correct institution.  

Laitososapuoli successfully added. All 

institutions are listed in the Osapuoli-

tab.  

8 Choose “Päivitä Asian tietoja” 

(update matter information) and 

add to the field ”Alkuperäinen 

virepäivä” (Original day of 

activation) the current day or 

earlier: DD/MM/YYYY 

Adding information is successful. 
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9 In Aulis, move to the “Pyynnöt” 

(requests) tab and choose 

“Lähetä Hakemus” (send the 

application) 

Lähetä hakemus -tab opens  

10 Choose from the “Choose 

departments” – select all and 

press “Lähetä Hakemus”-

window. In the end, press save. 

The functionality updates the 

information on Aulis Pyynnöt -tab. 

11 Mark the “tee-alkukäsittely” (do 

initial handling) task done 

Task completed; Aulis returns the 

handler to Tehtävälista. In Asha, the 

matter handling phase has changed to 

“Foreign party processing in progress.” 

12 Move to Aulis Demo -tab to 

section “Asiakirja” (Documents) 

and add information: Matter ID 

(Created, existing matters 

Matter ID) Document name: 

“Ulkomaan päätös” (Foreign 

decision). Press the button 

Document arrived 

The handler receives notification: 

“Ilmoitus, Prosessi otti asiakirjan 

vastaan onnistuneesti” (Process 

received document successfully) 

13 Move to Aulis Tehtävälista and 

choose view “Asiatunnistehaku” 

(Matter Search) 

Choice is successful 
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14 Search with “asiatunnistehaku” 

the previously handled, AUM 

TKE matter with “Ulkomaan 

käsittely kesken” as to status 

with matter ID 

<<<MatterID>>>, where there 

is an open “Käsittele Ulkomaan 

päätös (Handle foreign decision) 

-task. Assign the task for 

yourself.  

Matter information opens successfully 

in Prosessitoiminnot-screen 

15 Move to Pyynnöt (request) -tab 

and mark the pending 

“Ulkomaan laitosta koskevat 

odotukset” foreign institution's 

decisions and insurance periods 

Marking is done successfully. The 

matter handling phase is updated to 

“National processing pending”. 

Tapahtumat (Events)-tab does not 

create a row because lisätietotapahtuma 

(extra information event) was not 

chosen.  

16 Choose from the “Asiakirja” 

(document) tab “Tuo Asiakirja” 

(import document). From the 

opened Tuo asiakirja-window, 

choose the following 

Asiakirjatyyppi (Document 

type): decision. Type to the title 

text field: foreign decision. 

Choose a person (person 

involving the document) from 

the menu and press search. 

Choose document and bring to 

matter whatever pdf-formatted 

matter. Type “Saapumispäivä 

Choices and information filling was 

successful. Document import successful. 

The document is listed in Asiakirjat-tab. 

With the following properties: 

 

AsiakirjaTila = Sisältö lukittu 

Otsikko = Ulkomaan päätös 

Hakijan hetu= xxxxxx-xxxx 

Vastaanottopäivä = 01.06.2016 

Arrival date = 01.06.2016 

ID: (Next available id) 

Creation date = dd/mm/yyyy (current 

day) 
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ETK” (ETK arrival date) 010616. 

Finally, press the next-button.  

17 Create Lähetä asiakirjat-task. 

Choose to the task the last steps 

imported foreign decision and 

add “kuvaus palvelupisteelle” 

(description to servicepoint): 

end matter, once the document 

has been sent. Choose as 

recipient the national 

institution: (XX) XXXX and 

write “Tapahtuman lisätiedot” 

(Event additional information): 

Sent foreign decision to national 

institution / TEST. Lastly, 

choose to send to service point 

Asiakirjat-task creation successful and 

new task is formed. 

18 Mark “Käsittele ulkomaan 

päätös” (Handle foreign 

decision) -task completed  

Task is marked as completed 

successfully. 

19 Return to Tehtävälista and 

search with asiatunnistehaku the 

handled matter with 

<<<asiaid>>>. 

Search find “Lähetä asiakirjat”-task 

 

 

 
 
 
 
 
 
 
 
 
 



 

104 

 

A.5 Interview Questions Used as a Baseline 
 

Pre-Think-Aloud questions 

1. Terms (Screen and audio recorded, webcam is optional but preferred), 

all identifying data will remain anonymous, but quotes might be used 

for the thesis 

a. Do you accept the terms? 

2. Please tell me about yourself (name, role, how long have you been 

working for the client, have you had any other roles within your time 

at the client etc.)  

3. What kind of work tasks are you mainly focused on? 

a. Are you specialized in any certain countries matters, do you 

find them?  

4. Do you consider the work you are conducting difficult? 

5. How would you describe the in-house development of the system? 

a. Do you feel like you have a chance to contribute to the system-

development? 

 

Post Think-Aloud questions 

1. What is your opinion on the system's usage of pop-ups? 

a. Do you notice them? 

b. Do you find the usage of pop-ups consistent? 

2. Do you find the in-system translator feature useful? 

3. Do you use keyboard shortcuts to navigate the system? 

4. Do you find the status-bar consistent for tracking progress on cases? 

5. Do you think the system notifies errors? 

6. Is acronym usage precise? 

7. Are there many text-fields that are never used? 

8. What is your opinion on the supporting sub-systems (PDF-reader, MS 

Word, and so on?) 

9. What is one feature you would wish to be added or improved in the 

current version of the system? 
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A.6 Common HTA Built Based on Think Aloud, used as 

reference during workshops 
 

 

 

 

A.4 All issues found 

Issue (Module) HE Workshop CI Severity 

ASHA     

Overuse of red Asterisk X   1 

Tehtävälista     

Inconsistent search view compared to rest of the 

system 

X  X 2 

Prosessitoiminnot     

State of progress bar inconsistent with actual 

progress 

X  X 1 

UI is not responding dynamically to changes X  X 2 

End-user does not know if “osapuoli” has 

“vakuutusnumero” before searching (adding 

manually)  

X X X 2 

Tietovarasto     

No preview of the created form  X   0 
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Initialization of Tietovarasto informs errors after the 

process is done 

X  X 2 

Fraasit-wordbook for foreign languages is 

complicated 

X X X 2 

System-wide     

Pop-up usage inconsistent, hard to notice, and 

spams users 

X X X 3 

Rare use of confirmation prompts X   1 

Moving to a newly created matter and starting to 

work is cumbersome, lots of unnecessary jumping 

X X  3 

The system does not check if imported attachment 

already exists 

 X  2 

Creation and modification of attachments is overly 

complicated and time-consuming 

 X X 2 

System dependence on supporting sub-systems  X X 3 

No input constraint X   1 

Shortcut rules inconsistent X X X 3 

Lack of Instructions during the process X  X 2 

Acronym Usage X   1 

Save-button ruling inconsistent X  X 2 

TOTAL ISSUES FOUND 17 8 12  
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Appendix B 

Results by method 

 

 

B.1 SUS-Questionnaire Answers 
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B.2 Heuristic Evaluation 
Issue (System-Module) Severity 

ASHA  

Overuse of red Asterisk 1 

Tehtävälista  

Inconsistent search view compared to rest of the 

system 

2 

Prosessitoiminnot  

State of progress bar inconsistent with actual 

progress 

1 

UI is not responding dynamically to changes 2 

End-user does not know if “osapuoli” has 

“vakuutusnumero” before searching (adding 

manually)  

2 

Tietovarasto  

Initialization of Tietovarasto informs errors after the 

process is done 

2 

Fraasit-wordbook for foreign languages is 

complicated 

2 

System-wide  

Pop-up usage inconsistent, hard to notice, and 

spams users 

3 

Rare use of confirmation prompts 2 

Moving to a newly created matter and starting to 

work is cumbersome, lots of unnecessary jumping 

3 

No input constraint 1 

Shortcut rules inconsistent 3 

Lack of Instructions during the process 2 

Acronym Usage 1 

Save-button ruling inconsistent 2 

 



 

116 

 

B.3 Contextual Inquiry 
Issue (Module) Severity 

ASHA  

Tehtävälista  

Inconsistent search view compared to rest of the 

system 

2 

Prosessitoiminnot  

State of progress bar inconsistent with actual 

progress 

1 

UI is not responding dynamically to changes 2 

End-user does not know if “osapuoli” has 

“vakuutusnumero” before searching (adding 

manually)  

2 

Tietovarasto  

No preview of the created form  0 

Initialization of Tietovarasto informs errors after the 

process is done 

2 

Fraasit-wordbook for foreign languages is 

complicated 

2 

System-wide  

Pop-up usage inconsistent, hard to notice, and 

spams users 

3 

Creation and modification of attachments is overly 

complex and time-consuming 

2 

System dependence on supporting sub-systems 3 

Shortcut rules inconsistent 3 

Lack of Instructions during the process 2 

Save-button ruling inconsistent 2 

TOTAL ISSUES FOUND: 13  
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B.4 Workshop 
Issue (Module) Severity 

ASHA  

Tehtävälista  

Prosessitoiminnot  

End-user does not know if “osapuoli” has 

“vakuutusnumero” before searching (adding 

manually)  

2 

Tietovarasto  

Fraasit-wordbook for foreign languages is 

complicated 

2 

System-wide  

Pop-up usage inconsistent, hard to notice, and 

spams users 

3 

Moving to a newly created matter and starting to 

work is cumbersome, lots of unnecessary jumping 

3 

The system does not check if imported attachment 

already exists 

2 

Creation and modification of attachments is overly 

complex and time-consuming 

2 

System dependence on supporting sub-systems 3 

Shortcut rules inconsistent 3 

TOTAL ISSUES FOUND: 8  
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B.5 Solutions and new Development Ideas Generated During 

Workshop 
 

IDEA How-

Votes 

Wow-

Votes 

Now-

Votes 

Problem 

When creating a task, it would be nice 

if your created task could be taken into 

handling directly without going 

through Tehtävälista 

0 5 0 X 

Pop-up windows could be direct links 

to SharePoint help, TELP, and other 

information. Pop-ups could be more 

informative overall. 

0 4 0 X 

The system could check for duplicate 

documents when a matter is created or 

importing documents 

2 3 0 X 

Document handling: Documents that 

come in multiple parts should be easily 

combinable into one single-document 

and vice-versa. 

0 2 1 X 

Foreign insurance-numbers should be 

searched automatically when a party is 

added (for example. From earlier 

matters). It would be handy if the 

system would also inform 

automatically if the number is not 

available. 

1 1 1 X 

All document-types should have a 

predefined name that the system 

would recognize. Editing names take a 

long time. 

2 1 0 X 
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Insurance-time application created 

P5000-form could be automatically 

imported. Would speed up the work. 

0 0 4 X 

Better shortcut navigation in AKH and 

Tietovarasto (not as much use of 

mouse) 

0 0 3 X 

Proof-of-residence request could be 

improved by check listing common 

choices, adding country and pension 

start point and from there 

automatically forming request 

document for Kela 

0 0 2 X 

Built-in pension age calculator (all 

countries) 

2 0 1  

You could choose a Finnish phrase and 

it would translate it to the correct 

foreign language. 

2 0 1 X 

When moving documents from one 

matter to another, for example in 

family pensions, it would be good if 

document meta-data would be 

updated automatically 

0 0 1 X 

Grant observer (edunvalvoja) contact 

data would always be added 

automatically to Prosessitoiminnot → 

could form automatic letter of receival 

to grant observer to customer of sent 

letters. 

0 0 1 X 

VTJ and AREK (commonly queried 

databases) automized.  

5 0 0  
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Matter type changing mid processing 

from example from postal-matter to 

VE-application matter should be 

possible. Could easier see history, for 

example, if something has been 

resolved before forming the 

application matter. Matter type 

changing would also be handy if you 

could copy old matter or related matter 

information to new application.   

2 0 0 X 

 


