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The development in technology in recent decades has brought internet and mobile services to people’s 
daily lives. This has enabled companies to pursue more wider and targeted audiences, but has also 
increased the competition. To distinguish an application or a service from dozens of others, it must meet 
the growing quality standards of the users. Companies are trying to keep up with the software or design 
disciplines such as requirements engineering, user-centered design and service design to offer the 
maximum value to their customers. However, planning a design project and using the design techniques 
of these approaches can be difficult in a small company.  
 
In this thesis, requirements engineering, user-centered design and service design and their techniques 
were studied to find out which of their design techniques could be suitable for small companies. Firstly, 
a set of techniques was selected based on the literature review, and then they were applied and 
evaluated in a small online video solution company using an action research approach. 
 
The literature review revealed that requirements engineering, user-centered design and service design 
provide a large number of design techniques. However, analyzing and comparing the techniques can be 
difficult since their descriptions vary in detail, are spreaded around and sometimes miss important 
information. In the design project, contextual inquiry, interviews, service safari sessions, affinity diagram, 
wireframe prototypes and prototype evaluation sessions were applied to create designs in 30 hours 
during 4 weeks. The author, 2 web developers, 2 in-house users and 2 customers evaluated the outputs 
of the techniques. Transcriptions and notes from interviews were not that useful for the web developers, 
but they played a key role in the design project. The evaluators evaluated 75% of the generated insights 
as useful and 17% as useful and novel. The wireframe prototypes were considered as a starting point 
for creating HTML user interfaces even though they lacked details such as colors. All the evaluators 
considered prototyping as a very important technique. The design project led to useful designs almost 
within the planned schedule and was evaluated as a success. The used techniques enabled an 
unfiltered communication channel between the designers and users which led to the designs. The 
company got experience on using the design techniques and information on user needs and the 
context. Agility from working alone, using common sense, being simple and making use of opportunities 
were thought as some of the success factors of the project. The results of this research indicate that 
design techniques can be tailored for small companies and that they can provide useful information to 
projects and companies. Starting out with narrowed down techniques and tailoring them as employees 
and the company get more experience is one way for small companies to start using them. 
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Teknologian kehitys viime vuosikymmeninä on mahdollistanut internetin ja mobiilipalveluiden kasvavan 
käytön. Tämän johdosta yritykset voivat myydä palveluitaan yhä useammalle, mutta tämä on myös 
lisännyt kilpailua eri markkinoista. Myytävän palvelun tai tuotteen on kohdattava käyttäjien kasvavat 
laatutottumukset erottuakseen joukosta. Yritykset pyrkivät seuraamaan uusimpia ohjelmisto- ja design-
koulukuntia kuten vaatimusmäärittely, käyttäjäkeskeinen suunnittelu ja palvelumuotoilu tuottaakseen 
mahdollisimman paljon arvoa asiakkailleen. Design-projektin ja -tekniikoiden suunnittelu ja käyttö voi 
kuitenkin olla hankalaa pienissä yrityksissä.  
 
Tässä diplomityössä tutkittiin mitkä vaatimusmäärittelyn, käyttäjäkeskeisen suunnittelun ja 
palvelumuotoilun tekniikat voisivat soveltua pienille yrityksille. Joukko design-tekniikoita valittiin 
kirjallisuuskatsauksen pohjalta, jonka jälkeen niitä käytettiin ja arvioitiin pienessä online video-
yrityksessä käyttäen toimintatutkimusta. 
 
Kirjallisuuskatsauksessa selvisi, että monia tekniikoiden kuvauksia löytyy kirjallisuudesta. Tekniikoiden 
vertailu ja analyysi on kuitenkin hankalaa kuvausten perusteella, sillä ne eroavat yksityiskohtien 
määrässä, ovat joskus puutteellisia ja ovat levittäytyneet useaan lähteeseen. Empiirisen osuuden 
design-projektissa käytettiin kontekstihaastattelua, haastatteluja, palvelusafaria, affinity diagrammia, 
rautalanka prototyyppejä ja prototyyppien arviointisessiota designien luomiseksi 30 tunnissa neljän 
viikon aikana. Työn tekijä, 2 web-kehittäjää, 2 yrityksen sisäistä käyttäjää ja 2 asiakasta arvioivat 
käytettyjen tekniikoiden lopputulokset. Litteroinnit ja muistiinpanot eivät olleet hyödyllisiä muille, mutta 
osoittautuivat projektin kannalta tärkeiksi. Arvioijat arvioivat 75% projektissa tulleista oivalluksista 
hyödyllisiksi ja 17% uusiksi sekä hyödyllisiksi. Rautalankaprototyypit arvioitiin hyödyllisiksi HTML-
käyttöliittymien luonnissa, vaikka niistä puuttui yksityiskohtia kuten värit. Kaikkien arvioijien mukaan 
prototypointi on erityisen tärkeä tekniikka. Design-projekti pysyi melkein aikataulussa ja sen tuloksena 
syntyi useampi käytettävä design. Käytetyt tekniikat mahdollistivat suoran kommunikoinnin suunnittelijan 
ja käyttäjien välillä, mikä johti käytettäviin designeihin. Yritys sai kokemusta design-tekniikoista ja tietoa 
käyttäjien tarpeista sekä kontekstista. Projektia pidettiin onnistuneena ja sen menestystekijöitä olivat 
ketteryys, maalaisjärjen käyttö, yksinkertaisuus ja tilaisuuksien hyväksikäyttö. Tämän tutkimuksen 
tulokset osoittavat, että design-tekniikoita voi räätälöidä pienten yritysten tarpeisiin ja, että ne voivat 
tuottaa hyödyllistä tietoa yritysten projekteihin. Yksi tapa aloittaa design tekniikoiden käyttö on aloittaa 
minimalisoiduilla tekniikoilla ja räätälöidä niitä kokemuksen ja tiedon lisääntyessä. 

Avainsanat             vaatimusmäärittely, käyttäjäkeskeinen tuotekehitys, palvelumuotoilu,          
                              design-tekniikat, design-projekti, pieni yritys, toimintatutkimus 
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1. Introduction 

1.1. Background 
In the recent decade internet and mobile applications have become a significant part of 

people’s daily lives. This has enabled even small companies to pursue previously 

unreachable audiences. The flood of new applications in the market continues to thrive and 

the competition is bigger than ever. To distinguish an application or a service from dozens of 

others, it must meet the growing quality standards of the users. Projects are targeting high 

usability, stability, reliability, security and other quality goals among with great design to 

ensure their success. Disciplines such as Requirements Engineering, User-centered Design 

or Service design aim to take the needs of the users into account thus providing a better 

design. Companies are thus trying to keep up with the latest disciplines, their best practices 

and the know-how on how to apply them in cost effective ways (Wixon, 2003). Working in a 

small company brings its own challenges to design projects. Resources such as time, money 

and experienced people are scarce even though good results are expected all the same. 

Small company managers might know about the design disciplines, but might lack the 

practical know-how how to use them in a design project in the small company context. 

 

In this thesis three disciplines, their design techniques and the use of them are studied from 

the perspective of a small company. The design techniques refer to not only to those 

techniques, that contribute to the design, but to all the techniques that are part of a design 

project. The chosen disciplines for this thesis are Requirements Engineering, User-Centered 

Design and Service Design. The disciplines and some of their techniques are briefly 

introduced in the literature review. Furthermore the academic literature, case studies and 

agile projects are studied in order to find out, which of the techniques could be used in small 

company design projects. 

 

Insider action research approach is used in the empirical part of this thesis to measure the 

results and costs of design techniques used in a design project in a small Helsinki based 

online video solution company. The author of this thesis was the sole designer, researcher 

and practitioner of the design project, however a tiny bit of help from colleagues was used. 

Webcast Management System or WMS is a webcast self-service developed for the inhouse 

use of Magneetto Media. During the spring of 2014 the executives in Magneetto Media 

realized, that WMS could be a commercial product sold over the web and used all over the 

world. The only problem was, that it was mainly developed to be used in-house and the 

needs of other user bases was not clear. It was clear, that the usability of WMS was not good 

enough for all the user groups. Even the webcast producers at Magneetto Media found the 

system difficult to use for some purposes from time to time. The next step in the roadmap of 

WMS, was to identify the needs for these user groups and create a solution, that either fits 

them all or multiple solutions, that target individual user groups. The next generation of WMS 
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was named the WMS2. The main goal of the WMS2 design project was to increase the usage 

of the system in the existing customer base and to get new customers as well. The 

company’s main problem was, that the needs, daily activities and processes of the users 

were unclear. The second problem was that there was no usability or design professionals in 

Magneetto Media to conduct a user study. This research was started in order to create the 

design for WMS2. 

1.2. Scope of this research 
This research focuses on the three disciplines: Requirements Engineering, User-Centered 

Design and Service Design. The topics are quite big and each discipline has many 

techniques, thus not every technique is described or even mentioned. The scope of this 

thesis focuses only in the small company context and thus many case studies or papers not 

exclusively mentioning the context are left out. 

1.3. Structure of this research 
This research has been divided into seven chapters. The first chapter is this, the introduction 

and gives an overall view of the research. In the second chapter the research problem and 

questions are defined. The third chapter, the literature review, is divided into four 

subchapters. In the first three subchapters the selected disciplines, Requirements 

Engineering, User-centered Design and Service Design, and some of their design techniques 

are described. The fourth subchapter explores the applicability of the design techniques in 

small company context. The fourth chapter introduces the used empirical research approach: 

the insider action research. In the fifth chapter the approach is applied: design techniques are 

selected, used and evaluated in a small company context. In the sixth chapter answers are 

given to the research questions and the project validity is discussed. In the seventh and the 

final chapter are the conclusions of this thesis. 

2. Research problem and questions 
Magneetto Media’s practical problem with starting the WMS2 design project lead to the main 

research problem of this thesis: which design techniques could be suitable in small company 

context? The research questions for this thesis are: 

 

RQ1: What design techniques are available in Requirements Engineering, User-centered 

Design and Service Design? 

 

RQ2: Which design techniques of Requirements Engineering, User-centered Design and 

Service Design can be applied in small company context? 

 

RQ3: How well does a set of design techniques perform in a small design project in terms of 

costs and results? 

 

The literature review covers RQ1 and RQ2 while the empirical part answers to RQ3. 
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3. Literature review 
The structure of the literature review is as follows: The disciplines and some of their 

techniques are presented in the first three subchapters. The fourth subchapter explores the 

applicability of the design techniques in small company context. 

3.1. Requirements Engineering 

3.1.1. Overview 

Requirements Engineering (RE) is a structured set of activities that are used to elicit, analyze, 

model and validate the customer and end-user needs. The term “Requirements Engineering” 

comes from systems engineering background and has been widely used at least from the 

beginning of the 1990 (Sommerville and Sawyer, 1997). Chemuturi (2013) defines 

Requirements Engineering as “A process of converting the specifications of customers into 

such artifacts that are used by artisans to produce the product that fulfills the customer 

specifications”. Sommerville (2011) defines it as “a process of understanding and defining 

what services are required from the developed system and what constraints are set on the 

system and its operation”.  

 

The Requirements Engineering activities include analysts working with the project 

stakeholders and other documents while trying to extract the project requirements. These 

requirements are are often recorded into a special document called the System 

Requirements Specification (SRS). All software development projects include RE activities 

to some extent (Wiegers and Beatty, 2013). Often in waterfall like processes, the RE activities 

are done in the beginning, when e.g. in agile projects each iteration could have its own set 

RE activities. 

 

The RE activities are critical to software projects and according to Wiegers and Beatty (2013), 

problems related to RE activities can cause up to 50% of all found defects in software 

systems. He also states that the rework required due to bad requirements may take between 

30% and 50% of the total system development costs. There are many causes for the RE 

problems such as lack of user input, incomplete or bad requirements or even fastly changing 

requirements. These problems are major reason why software systems are commonly 

delivered late, over budget and in a state that they don’t do what the end-users need them to 

do (Wiegers and Beatty, 2013; Sommerville and Sawyer, 1997; Chemuturi, 2013). 

 

While the RE activities are also critical, they are often difficult to perform to the needed 

extend. Their difficulty increases exponentially as the system size increases (Sommerville 

and Sawyer, 1997). The difficulties include customers not willing or able to participate to the 

activities, bad customer representatives, not understanding the true business needs of the 

customer and misidentifying and omitting the requirements of a critical user group. Poorly 

understood requirements in the beginning of the project make estimating schedule and 

budget extremely difficult and these false estimations can lead to schedule or resource 

problems (Wiegers and Beatty, 2013). Despite the difficulties the benefits of RE activities are 
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numerous. Wiegers and Beatty (2013) list the following as major benefits: better 

understanding of the stakeholders and market, reduced gap between what is needed and 

what is delivered, less unused features and thus less work creating them, lower 

enhancements costs, faster development and delivery for the product and higher customer 

satisfaction. According to them the costs of the activities usually include training the team, 

buying the necessary tools and actually implementing the techniques and guidelines. He also 

states that despite the costs of RE the total benefits will surely outweigh the problems that 

would occur without the investment.  

3.1.2. Key concepts 

Project stakeholders 

The stakeholders of a software system project include those people who are directly or 

indirectly affected by the system or have a direct or indirect effect on the requirements 

(Sommerville, 2011). These groups of people include: the customers who fund the system, 

the users who interact with the system directly or indirectly, requirements analysts, the 

developers who design and implement the system, testers who test the system, 

documentation writers, project managers, legal staff, manufacturing people and sales and 

marketing people (Wiegers, 2003). 

The requirements 

The requirements are in the core of RE activities. They enable the developers to implement 

everything that is specified.Many definitions for the term requirements exist and software 

engineers still argue on the exact definition (Wiegers and Beatty, 2013). Sometimes a 

requirement means a high level abstract statement of what the system should provide, and 

sometimes it is a detailed formal definition of a system function. Sommerville and Sawyer 

(1997) define requirements as: 

 

“a specification of what should be implemented. They are descriptions of how the system 

should behave, or of a system property or attribute. They may be a constraint on the 

development process of the system.” 

 

There are multiple types of requirements for different purposes and different audiences. 

Wiegers and Beatty (2013) describe four levels of system requirements: business 

requirements, user requirements, functional requirements and non-functional requirements. 

Business requirements are the customers high level business objectives and they provide 

the reasoning for the system development. User requirements are specified by the end 

users of the system. They describe what the user needs to achieve with the system e.g. the 

users goals or activities. Functional requirements describe the detailed core system 

functionality so that it can be implemented. Non-functional requirements set constraints on 

the system and might specify how the features should be implemented. 

System Requirements Specification 

System Requirements Specification (sometimes called as the functional specification, the 

requirements definition, the safety plan, the reliability plan etc) is the document where all the 

requirements are recorded and updated. Sommerville (2011) states, that the SRS includes all 
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the necessary information excluding possible diagrams and models, that specify what needs 

to be done. However, the SRS does not include the design of the system and does not 

specify, how the system should be implemented (Sommerville and Sawyer, 2011). 

3.1.3. The Requirements Engineering Process 

Requirements Engineering consists of Requirements Development and Requirements 

Management (Wiegers and Beatty, 2013). Requirements Development is the set of activities 

used to elicit, analyze, model and validate the requirements. Requirements Management 

includes activities such as managing requirements change, linking requirements to different 

artifacts and tracking requirement statuses. Figure 1 shows the Requirements Engineering 

activities described by Wiegers and Beatty (2013). What cannot be seen from the figure 

though, is the iterative nature of the Requirements Development process. Wiegers and Beatty 

(2013) and Sommerville and Sawyer (1997) describe the process as cyclic: first requirements 

are elicited, secondly they are analyzed, thirdly they are specified and modelled and lastly 

they are validated. These steps are often repeated in each development iteration of the 

project (Wiegers and Beatty, 2013). 

 

 
Figure 1: Requirements Engineering activities (Wiegers and Beatty, 2013) 

Step 1: Requirements Elicitation 

Requirements Elicitation is the first step to Requirements Development. Wiegers and Beatty 

(2013) describe it as collecting, discovering, extracting and defining the requirements. The 

goals of elicitation are in identifying stakeholders, user classes, their tasks and goals, learning 

the system environment and working with users in order to understand their needs and 

quality expectations (Wiegers and Beatty, 2013). Sommerville and Sawyer (1997) describe 

elicitation as perhaps the most challenging, critical, error-prone and communication intensive 

part of the whole software development. If the real requirements are not elicited, there is a 

risk that the system will be useless to the end-users. 

 

Requirements Elicitation includes two main activities: using field techniques to elicit the 

requirements from human sources and gathering documents from non-human sources, such 

as existing documents and systems (Chemuturi, 2013). In practice the analysts work together 

with the customers, end-users, designers and various other stakeholders to get to know the 

business, application and organizational domains of the system. Techniques such as 

interviewing, observation, surveys, scenarios and use-cases are often used in supplementary 

ways (Chemuturi, 2013).  
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Step 2: Requirements Analysis 

Requirements analysis consists of analysing, prioritizing and discussing the requirements, 

resolving conflicts and system and environment modelling. It is a costly and time-consuming 

process, that requires skilled and experienced people and leads into a more refined set of 

requirements (Sommerville and Sawyer, 1997). Wiegers and Beatty (2013) list the following 

as main activities of requirements analysis:  

1. Analyzing the information extracted from the stakeholders 

2. Decomposing the high level requirements into more detailed requirements 

3. Deriving functional requirements from other requirements 

4. Grouping or classifying requirements according to system architecture 

5. Negotiating requirement priorities 

6. Identifying gaps in the requirements. 

Step 3: Requirements Specification 

Requirements Specification is the activity of writing down the analyzed requirements to the 

requirements document in a way they can be understood, analyzed and used by other project 

stakeholders (Sommerville, 2011). Diagrams and other models are often created in the 

process as well (Chemuturi, 2013).  

Step 4: Requirements Validation 

Requirements Validation is the process of checking the defined requirements for realism, 

consistency, completeness (Sommerville and Sawyer, 1997). It is not a single phase in the 

process and its activities are done throughout the requirements development (Wiegers and 

Beatty, 2013). According to Sommerville and Sawyer (1997) it improves the confidence, that 

the resulting system will match the real needs of the customer and it is the last chance to 

ensure that the needs of the stakeholders will be satisfied with the system. They also say that 

a well made validation ensures, that the requirements are of good quality and thus lead to 

better software quality and customer satisfaction. According to Wiegers and Beatty (2013) the 

system requirements are reviewed and checked for the following things: 

1. The requirements accurately describes the intended system capabilities and 

properties that will satisfy the needs of stakeholders 

2. The requirements are correctly derived from the business and other requirements 

3. The requirements are complete, feasible and verifiable 

4. The requirements set is necessary to satisfy the business needs 

5. The requirement representations are consistent 

6. The requirements provide basis for further development 

3.1.4. Requirements Engineering techniques 

The literature on Requirements Engineering is plentiful and many holistic guides for 

practitioners exist. Books like Requirements Engineering and Management for Software 

Development Projects (Chemuturi, 2013), Software Requirements (Wiegers and Beatty, 

2013) and Software Engineering (Sommerville, 2011) go through the basics, concepts, 

guidelines and many techniques of Requirements Engineering. In this chapter some of the 

techniques are briefly described with some of their pros and cons. The point of this chapter is 

not to give a comprehensive or detailed list of the techniques but more of a general overview 
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on what kind of techniques are mentioned in the literature. Some of the techniques are widely 

used and also mentioned in the User-centered Design or Service Design literature. The 

techniques in this chapter however are as they are described in the Requirements 

Engineering literature. 

Stakeholder Interviews 

Description: During stakeholder interviews the analysts discuss the existing systems, 

operational processes, the application domain and the system being developed with the 

system stakeholders. According to Sommerville (2011) interviews should be used in 

supplement with other techniques. 

 

Pros: Interviews enable the analysts to gain access to multiple types of information. 

According to Wiegers and Beatty (2013) interviews helps the analysts to get to know the 

application domain. Sommerville (2011) says, that interviews are good for getting an overall 

understanding of the system stakeholders, what they do and how they might interact with the 

new system. 

 

Cons: Interviews are not good for getting organizational requirements, because the 

stakeholders might be unaware of them or unwilling to share them (Sommerville, 2011). 

 

Additional information: Interviews are widely used in requirements elicitation across the 

software industry (Wiegers and Beatty, 2013; Sommerville, 2011; Chemuturi, 2013). 

Sommerville (2011) describes two types of interviews: formal and informal interviews. For 

formal interviews a predefined set of questions is developed to be used in the interviews. In 

informal interviews on the other hand, there is no predefined set of questions but a range of 

issues, which are discussed with the interviewee. The interview can be also partly informal 

and partly formal in a way, that a set of questions can be used only to get started with the 

interview (Sommerville, 2011). 

 

Wiegers and Beatty (2013) describe the process of interviewing with the following three 

steps: planning, preparing and conducting the interview. During the planning the interviewees 

are carefully chosen and the required resources are identified. In the preparation phase, the 

questions are developed and all the related material is created. Chemuturi (2013) states, that 

during preparation it is imperative to study the preliminary information, such as documents 

given by the customer, as extensively as possible. He says, that many interview failures are 

only because of missing this step. Wiegers and Beatty (2013) suggest the following 

guidelines to be remembered, when conducting an interview: introducing yourself, the agenda 

and the goals, suggest ideas, listen, make notes, ask questions and record the interview if 

possible. 

Observation 

Description: Observation is an elicitation technique, where the analysts observe and record 

the project stakeholders to do their daily tasks (Sommerville, 2011).  

Pros: Observation enables the analysts to find new topics for interviews, identify problems 

with current user processes and finding ways to improve the processes (Wiegers and Beatty, 
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2013). According to Sommerville (2011) observation is good for revealing tacit knowledge 

such as habits, social interactions and other actions people are not aware of. He explains, 

that sometimes during interviews people might omit information, because they think it is not 

important enough for discussion. Observing these people in their daily work might reveal this 

information. 

 

Cons: Observation is a time consuming method and only high-risk tasks should be 

considered for observation, if the resources of the project are limited (Wiegers and Beatty, 

2013). Observation is not a complete elicitation technique and it shouldn’t be used alone to 

elicit requirements (Wiegers and Beatty, 2013; Chemuturi, 2013; Sommerville, 2011). To 

maximize the benefits of the technique, the people should be observed in their real working 

environment (Wiegers and Beatty, 2013). 

 

Additional information: Sommerville (2011) identifies few different types of observation 

techniques such as ethnography and contextual interviews. Ethnography is a technique, 

which relies more on the personal experience and participation than just observation. 

Contextual interviews on the other hand are kind of mixture of interviews and regular 

observation. 

Questionnaires and market surveys 

Description: Questionnaires, customer- and market surveys are tools often used to: prove a 

hypothesis, learn a social trend or learn how a particular product is used (Chemuturi, 2013). 

 

Pros: Questionnaires are an inexpensive and thus a logical method to reach wide audiences 

(Wiegers and Beatty, 2013). They can be easily distributed and collected e.g. by using e-mail 

or an automated web questionnaire. The results from a questionnaire or a survey can be 

used as an input to other elicitation techniques. 

 

Cons: Questionnaires are often only just as good as the questions asked and developing the 

correct questions for a questionnaire or a survey is probably the biggest challenge of the 

technique (Wiegers and Beatty, 2013). However, consultants could be used to pre-check the 

questions before sending out the questionnaire. Sometimes motivating people to answer a 

questionnaire can be difficult however incentives such as money or prizes can be used.  

 

Additional information: Chemuturi (2013) explains, that the questions should be devised in 

a way, that the respondent does the following steps: 

1. Sets the order of importance of the features 

2. Goes through the most essential features 

3. Goes through the least essential features 

4. Goes through the features that motivates the respondent to buy or switch the product 

5. Goes through any additional features they would like to see in the product 

User Interface Analysis 

Description: User Interface Analysis is an independent elicitation technique, where the user 

interfaces of previous or existing similar systems are analyzed for requirements. 
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Pros: According to Wiegers and Beatty (2013) user interface analysis enables the analysts to 

see how the system works and all the steps, that are required to perform certain tasks. This 

information can then be used in process analysis or in creation of use cases. The technique 

is independent, meaning that it does not require the participation of users to conduct. 

 

Cons: The technique can create false requirements, because possibly not everything in the 

old system is implemented well or even required in the new system. Capturing the dynamic 

states of the system is difficult if only screenshots are used (Wiegers and Beatty, 2013). 

Workshops 

Description: Workshops are facilitated structured meetings, where the analysts work 

together with a selected group of stakeholders such as end-users, developers and testers to 

define, create and refine the user requirements.  

 

Pros: Workshops encourage stakeholder collaboration and are a good way to resolve 

disagreements (Wiegers and Beatty, 2013). 

 

Cons: Workshops can be resource intensive and usually require multiple days of participation 

from each participant (Wiegers and Beatty, 2013). 

 

Additional information: Wiegers and Beatty (2013) explain how the workshop sessions 

should be conducted. Firstly they should always be well planned and facilitated. There should 

be an agenda and a scope for a workshop. One analyst takes the role of facilitator, plans the 

workshop, selects the participants and guides them. During the meeting a chosen scribe 

writes all the points down for further discussions. Wiegers and Beatty (2013) state that it is 

extremely hard for one person to do all the roles, so external facilitators can be used if no 

colleagues are available. 

Use cases, user stories and scenarios 

Description: Use cases, user stories and scenarios are user and task oriented approaches 

to requirements elicitation. They are used as a supplementary technique to get further 

information on the requirements (Sommerville, 2011). 

 

Pros: People might find it easier to relate to real world situations of use cases, user stories 

and scenarios than to requirement descriptions (Sommerville, 2011). 

 

Cons: The techniques are not good at discovering high level business requirements or 

specific constraints on the system (Sommerville, 2011). 

 

Additional information: Sommerville (2011) describes use cases as sequences of actions 

taken by an actor, which can be a human or a machine. He adds, that the use case may be 

described by plain text or graphical notation such as UML. However, if graphical notation is 

used, then additional labeling is used to name the actors and the actions and to give 

additional information about the use case.  
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User story on the other hand, is a short story of a user performing an action in order to 

achieve a certain goal from the perspective of the user (Wiegers and Beatty, 2013). When 

compared to a use case, a user story adds the reason why the action is performed. An 

example of a user story is: “As a [user] I want to [action] because [reason]“.  

 

Scenarios are detail filled stories that explain how the system functions (Sommerville and 

Sawyer, 1997). Sometimes the term scenarios might be used interchangeably with use 

cases. Sommerville (2011) explains, that use cases are a set of scenarios and a scenario is a 

one thread through the use case. He also gives an example of scenario usage during 

elicitation: first create a high level scenario, which contains only the major descriptions and 

events, then discuss it with users and add more details with each discussion.  

Focus Groups 

Description: Focus groups sessions are interactive and facilitated sessions with carefully 

selected representative group of users. 

 

Pros: According to Wiegers and Beatty (2013) focus groups are useful for getting subjective 

feedback and discovering user attitudes, impressions, preferences and needs. Furthermore 

the gathered information can be used as input for other elicitation techniques. They continue, 

that the technique is at its best when there is no direct access to real end-users. 

 

Cons: Including wrong or too few people in the groups might lead to the people representing 

only a part of all users and thus omitting to important information. 

 

Additional information: The participants for the focus groups should be selected so, that 

either all are from the same user class or so that each participant represents a user class. 

People who have used similar systems before should be favored (Wiegers and Beatty, 2013).  

System Interface Analysis 

Description: System Interface Analysis is an independent technique, where the interfaces of 

systems, which are linked to the developed system, are examined. 

 

Pros: The technique is independent and does not require the participation of users. It reveals 

functional requirements associated with the data transfer between the two systems (Wiegers 

and Beatty, 2013). 

 

Cons: No cons were found for this technique from the literature. 

 

Document Analysis 

Description: Document Analysis is an independent elicitation technique, where the 

documents and specification of existing systems and processes are analyzed for 

requirements (Wiegers and Beatty, 2013). 
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Pros: Sometimes the documents reveal some information, that is not made explicit anywhere 

else and people are not aware of (Wiegers and Beatty, 2013). 

 

Cons: The documents might not to be up to date and thus the analysis can be unfruitful and 

create bad requirements (Wiegers and Beatty, 2013). 

 

Additional information: The documents in this technique could be e.g. requirement 

specifications, descriptions of business processes, lessons learned collections or manuals. 

The documents of previous systems might be good sources for requirements especially if a 

part of them is not going to change (Wiegers and Beatty, 2013).  

Requirements Classification 

Description: Requirements classification is an analysis technique, where the requirements 

are grouped in classes according to their attributes. According to Sommerville and Sawyer 

(1997) it is an essential part of the whole analysis process and acts as a basis for discovering 

relationships between requirements and identifying the related sub-systems and their 

requirements. 

 

Pros: Classifying requirements is inexpensive helps in discovering overlapping and 

conflicting requirements and fixing requirements when a requirement changes (Sommerville 

and Sawyer, 1997). 

 

Cons: Classifying can be difficult and time consuming at times and some training for the 

employees might be required for the job (Sommerville and Sawyer, 1997).  

 

Additional information: Each requirement should be classified multidimensionally meaning, 

that each requirement could fall into several classes. When the classification has been done it 

can be reused in the future with similar systems. 

Requirements Prioritization 

Description: In requirements prioritization the requirements are prioritized by their relevance 

to the system and to the user classes (Sommerville and Sawyer, 1997).  

 

Pros: Prioritization helps to deliver maximum business value as quickly as possible within the 

project constraints (Wiegers and Beatty, 2013). It also helps in: selecting the system core 

functionalities, designing the system architecture, keeping the focus to the most critical 

requirements and negotiating a compromise when there is a conflict between requirements 

(Sommerville and Sawyer, 1997). 

 

Cons: Prioritization can be difficult especially when dealing with users and customers 

(Wiegers and Beatty, 2013;Sommerville and Sawyer, 1997). The stakeholders might find it 

hard to prioritize requirements, because they don’t have a complete view of the system. They 

might also not understand the implications a requirement has to the system. Sometimes 

different stakeholders prioritize same requirement differently, which reflects their personal 

need or perception of this requirement. 
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Additional information: The prioritization of requirements should start already as soon as 

possible, which is after the second requirement has been found (Wiegers and Beatty, 2013). 

Modelling the Requirements 

Description: Models, diagrams, formal notations are often visual representations of the 

requirements and can be used as supplements to requirement specifications written in natural 

language (Wiegers and Beatty, 2013). 

 

Pros: Models and diagrams can be far more effective in describing the system than natural 

language descriptions (Sommerville and Sawyer, 1997). Visual representations reveal how 

the system is structured and what are the relationships between its components. According to 

Sommerville and Sawyer (1997) creating models helps the analysts and architects to review 

the requirements from different perspectives. Thus the process helps in finding 

inconsistencies and ambiguous requirements. 

 

Cons: Sometimes special tools and training are required to create specific models 

(Sommerville and Sawyer, 1997). Creating a complex model can be time consuming, 

however Wiegers and Beatty (2013) argue, that creating most models doesn’t require that 

much more time than writing requirements specification. 

 

Additional information: The level of the models can vary from highly abstract models to 

highly detailed system specifications that use natural language descriptions for 

supplementary information. There are numerous modelling techniques available each 

resulting in different type of model. Sommerville and Sawyer (1997) recommend that at least 

the system environment and architecture should be modelled.  

Reviews and Inspections 

Description: In a review or inspection session a specific set of requirements is reviewed by 

the analysts 

 

Pros: Wiegers and Beatty (2013) say, that review sessions are especially good for 

discovering ambiguous or unclear requirements. In addition informal reviews are useful for 

educating people, gathering feedback and catching errors in the requirements. 

 

Cons: Using inspections to go through all the requirements requires a lot of resources. 

However, some companies though claim to save 10 hours of work later in the project for 

every hour spent in inspections (Wiegers and Beatty, 2013). 

 

Additional information: Inspections are really zealous type of reviews. An inspection is a 

well defined multi stage process where a small team of participants with different roles go 

through the requirements for defects (Wiegers and Beatty, 2013). The inspections work as a 

quality gate for the requirements. Each requirement must pass the process by having all the 

issues found and resolved. The roles for inspections include: author, moderator, reader and 

recorder. The participants should be people who will work with the requirement or are 
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responsible for interfaces that are affected by it. Wiegers and Beatty (2013) recommend that 

seven or less people should be enough since in big groups the discussions might sidetrack 

and time can be wasted.  

Prototyping 

Description: Prototypes are early partial, possible or preliminary versions of the system that 

are used to: resolve uncertainties and ambiguities, demonstrate concepts, reduce the 

expectation gap, explore interface designs, try out design solutions and to get more 

information about the problem domain (Wiegers and Beatty, 2013; Sommerville, 2011). 

During the prototype experimentation the stakeholders evaluate how well the system fits to 

their needs and give instant feedback. Prototypes are usually developed as fast and as 

cheaply as possible to get the stakeholders to experiment with the system as early as 

possible. 

 

Pros: According to Wiegers and Beatty (2013) prototyping is often fairly cheap regardless of 

the tool and prototypes reduce the overall risk of failing the project. They add, that 

experimenting with a prototype is more fun than reading requirement descriptions and it is 

more effective since understanding system flow from requirement descriptions can be 

difficult. 

 

Cons: Sommerville (2011) states that a general problem with prototypes is, that they are not 

used in the same way as the real system. He continues, that it can be also difficult to make a 

prototype to reflect the non-functional requirements such as security, performance and 

reliability of a system. 

 

Additional information: Prototypes are seen as an essential part for user interface 

development and according to Sommerville (2011) rapid prototyping with end-users is the 

only sensible way to create graphical user interfaces. He also describes a framework for 

prototype development shown in Figure 2. The figure shows the different activities of 

prototype development with their intermediate results. The first step: establish prototype 

objectives should lead to a development of a prototyping plan. The plan can be used to define 

the prototype functionality after which the outline definitions can be made. An executable 

prototype is created in the development phase and finally tested out in the evaluation. 

 

 
Figure 2: A framework for prototype development (Sommerville, 2011) 
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Prototypes mainly serve three purposes: validating requirements when the requirements are 

not clearly understood, exploring design alternatives or creating a subset of the system that 

will grow into the full product (Wiegers and Beatty, 2013). The type and detail of the prototype 

vary depending on the goal of the prototype. Throwaway prototypes are created to resolve 

uncertainties. They are done as quickly as possible and they shouldn’t focus on the UI too 

much but rather to the overall workflow of the system. Evolutionary prototypes on the other 

hand grow in iterations to be the final product. Mockups are non-functional prototypes that 

focus on the user interface. They are sometimes called horizontal prototypes since they don’t 

have anything happening “behind the curtains”. Vertical prototypes include functionality 

through all the levels of the system but are often focused in only one aspect of the system.  

 

Various types of prototyping tools, such as Axure and HotGloo, can be found from the 

internet. The price of a prototype is often proportional to the level of detail it has and the time 

that it takes to create it. E.g. detailed and fully functional html-prototypes are often a lot more 

expensive than just paper mockups. Regardless of the type of prototype, Wiegers and Beatty 

(2013) suggest, more than one prototype to validate the requirements and never to prototype 

requirements that are clearly understood. 

Testing the requirements 

Description: Requirements testing is the activity of testing the requirements against pre-

defined tests. 

 

Pros: Writing tests helps to identify unclear and ambiguous requirements and ultimately the 

tests will reveal requirement problems long before any actual software tests are run (Wiegers 

and Beatty, 2013).  

 

Cons: Developing the tests may take multiple hours per requirement and some training for 

the employees might be required (Sommerville, 1997). 

 

Additional information: The tests are developed from the business or the user requirements 

early on in the project and according to Wiegers and Beatty (2013) multiple tests should be 

created for each requirement. The tests should include the normal and alternative work flows 

of a use case as well as the exceptions that could occur.  

3.2. User-centered Design 

3.2.1. Overview 

User-centered Design (UCD) is a multidisciplinary design discipline, that relies on active 

involvement of the users throughout the design process to gain a better understanding of the 

users’ tasks and to iterate and evaluate the design (Mao et al. 2005). It focuses on fields such 

as interaction design, user experience design and industrial design, and its main goal is to 

ensure, that the resulting design is usable, understandable and accomplishes the desired 

tasks in a way that the related experiences are enjoyable (Norman, 2013). Abras et al. (2004) 

state, that it is not enough to tell the designers, that a certain user interface is not intuitive 
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enough, the users need to be involved in the design process. No wonder then, that UCD is 

sometimes referred as a key to user friendly web-design (Mao et al. 2005). 

 

The term User-centered Design was introduced in Donald Norman’s research laboratory in 

the eighties (Abras et al. 2004). Since then terms like Human-centered Design (HCD) or 

Customer-centered Design (CCD) have been often used interchangeably with UCD with none 

or little distinction. Sometimes though researchers want to emphasize certain aspects e.g. by 

using HCD instead of UCD or CCD, because not all customers are users and not all users 

are customers, but they are all human. In this research terms UCD and HCD are used to 

mean the same thing. 

 

The process and definition of HCD are described in standard ISO 9241-210:2010 (2010). It 

states the four principles of HCD:  

 

1. The design is based on the understanding of users, tasks and environments. 

2. The users are involved throughout design and development. 

3. The design addresses the whole user experience. 

4. The design team includes multi-disciplinary skills and perspectives. 

 

In addition the standard lists the benefits of HCD as improved effectiveness, efficiency, 

human well-being, user satisfaction, accessibility, sustainability and even more safe products 

(ISO 9241-210, 2010). Abras et al. (2004) argue that the co-design element of UCD leads to 

bigger sense of co-ownership of the design between the stakeholders which leads to 

improved user satisfaction. On the other hand UCD processes increase initial costs: they 

require time and they might even require training or a design team to be hired. It is often 

thought that UCD reduces the overall costs by reducing the amount of rework, that has to be 

done on the design in the later parts of development or reducing the amount of training and 

support costs after publishing. Even though this might be the case the resulting design might 

end up being too specific for general use and thus result in less sales of the product (Abras et 

al. 2004). 

3.2.2. Key concepts 

In UCD the users and the context are main sources of insight, not user representatives or 

some other people. The toolbox of UCD has many tools, that enable the users to participate 

in the design and validation in various phases of the project. However, the level of user 

participation in a UCD project might vary according to the techniques used (Abras et al. 

2004). UCD is also multi-disciplinary, which means, that the designers might come from 

various backgrounds such as: UI design, interaction design, product design, marketing, sales, 

technical writing, ergonomics and various others (ISO 9241-210, 2010). 

 

Norman (2013) identifies the main activites of UCD to be: finding the problem and finding a 

solution, a design that solves it. He argues, that it is not enough for the design to solve a 

problem but it is the overriding principle of UCD, that it has to solve the right problem. It is up 

to the designers to make sure, that the correct problem is identified and solved by the design. 
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The designers however shouldn’t try to fully specify and solve the problem by themselves in 

one step, but rather to approximate the solution, and test it out with real users in multiple 

iterative steps. Abras et al. (2004) state, that this is the only way to refine the design. All good 

designs begin with a good understanding of the users, technology available and how it could 

be used to enhance the users’ work activities (ISO 9241-210, 2010). The design needs to 

communicate what is happening, what is about to happen and what actions can be taken 

especially then when things go wrong (Norman, 2013). 

 

The User eXperience (UX) is a commonly used term in the UCD literature. ISO 9231-210 

(2010) defines the user experience as “Person’s perceptions and responses resulting from 

the user and/or anticipated use of a product, system or service” . The additional notes in the 

standard describe the UX to include all the users’ emotions, beliefs, preferences, perceptions, 

physical and psychological responses that occur before, during or after the use of a product. 

Norman (2013) agrees with the definition and emphasizes that the UX is much more than the 

experience of using something. The temporal element and the full range of human emotions 

are included. According to Norman (2013) the UX plays also a role in the purchasing criteria 

of a product and in some cases over weighing the other aspects of purchase criteria. 

3.2.3. User-centered Design Process 

According to ISO 9241-210 (2010) the four phases of UCD process are: 

 

1. Understanding and specifying the context of use 

2. Specifying the user requirements 

3. Producing design solutions 

4. Evaluating the design 

 

The same phases are used by Abras et al. (2004). Norman (2013) on the other hand goes a 

bit more into detail by stating them to be: observation, ideation, prototyping and testing. He 

emphasizes the fact that users need to be observed in the initial research phase and that 

prototyping should be used later on to make the designs concrete and to evaluate them. 

Normans definition of the UCD process was selected for this research because its practical 

point of view. 

 

According to Norman (2013) the UCD process starts with observation. In this phase the goal 

is to understand the problem by putting people and their activities in the focus. Designers go 

to the context to meet and observe the users and their activities to understand their motives 

and needs. Despite the name of the phase, other field methods are also used than just 

observation. The second phase “The Ideation” can start once the design requirements are 

found. In this phase the designers get creative and create a number of potential solutions. In 

the third phase a number of prototypes, that represent the design solutions, are build. In the 

fourth and final phase the designers gather up a small group of people to test the prototypes. 

According to Norman (2013) it is the only way to actually test if the design is feasible or not. 

Usability criteria such as effectiveness, efficiency, learnability or memorability can be used in 

the evaluation phase as indicators. However, the UCD process doesn’t end here but is 
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iterated over and over again until the design is finished. Thus the circle-form of the iterative 

UCD process shown in Figure 3. 

 
Figure 3: Four stages of User-centered Design (Norman, 2013) 

3.2.4. User-centered Design techniques 

Like with Requirements Engineering, the technique list for User-centered Design is vast. 

Internet sites such as UXMastery (UXMastery, 2015) or UsabilityNet (UsabilityNet, 2015) are 

full of technique descriptions for practitioners. There are also multiple books available and 

most of the techniques described in this chapter are described as they are found in the book 

Rapid Contextual Design by Holtzblatt et al. (2005). The techniques might be slightly 

differently described in other source material, because Holtzblatt et al. (2005) have taken a 

direct practitioners point of view. They use project resources, such as design team size and 

time, as perspectives. 

 

Some of the UCD techniques are also used with other design disciplines, however in UCD 

the methods might have been altered a bit to support the user-centric perspective of the 

discipline. The methods used by UCD and already described in the Requirements 

Engineering chapter are not described here. 

Contextual Inquiry Interview 

Description: Contextual Inquiry Interview (CI interview) is a one-to-one interview conducted 

in the users work environment and is focused in observations in the users ongoing work 

(Holtzblatt et al. 2005). It is a mixture of observation and interviewing and during the 

interview: the interviewer takes the role of apprentice and observes the interviewee doing 

some actual work while discussing about the details. The goal of CI interview is to get insight 

of the work environment, the users, their processes and how these all relate to the context 

(Holtzblatt et al. 2005). 
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Pros: Observing enables the analyst to access the tacit information of the interviewee such 

as working habits or actions that are otherwise unnoticed (Holtzblatt et al. 2005). These 

actions are something, that cannot be asked directly about since people are unaware of 

them. In addition a CI Interview provides data about the environmental factors and it works as 

a chance to see what really happens in the context (Tomlin, 2008).  

 

Cons: Tomlin (2008) lists the following cons of CI interview: analysis relies on the capabilities 

of the analyst, the analyst is changing the work environment, only provides data on the 

observer work environment and tasks and possibility of no follow-up or probing make it 

possible to do wrong conclusions. 

 

Additional information: According to Holtzblatt et al. (2005) the target audience of CI 

interviews should be a cross-section of the whole target population with small number of 

participants. The reason being that no single user can represent the whole user population 

and thus cannot reveal a work practice in its whole. Holtzblatt et al. (2005) also mention, that 

also people indirectly affected by the developed product should be considered for the 

interviews.  

 

Holtzblatt et al. (2005) describe guidelines for a CI interview. According to them the interview 

has two parts: the interview and the interpretation session, both of which last around 2 hours. 

During the interview the analyst first introduces himself and the technique. Secondly the 

interviewee and the analyst go through potential tasks to focus on. Thirdly the interviewee 

starts doing a selected task while the analyst observes and makes discussion about 

observations. Everything is recorded down by the analyst. The interpretation session is held 

within 48 hours after the interview. During the session the contents of the interview are 

shared with the design team. The goal is to review, analyze and capture insights from the 

interview data. While the interviewer is going through the interview step by step without 

summarizing anything, the other designers ask questions and write down their insights and 

possible affinity notes. Physical model of the work environment and possible other models 

are also created.  

Work Modelling 

Description: Work modelling include the activities, where the analysts model different 

aspects of the work according to the gathered insight. It is the act of capturing the structure of 

the users’ work into a more visual and intuitive forms, that help to reveal important distinctions 

(Holtzblatt et al. 2005). 

 

Pros: Work models are a way to manage complex qualitative data and work as a 

communication and design basis for the related work (Holtzblatt et al. 2005). Different types 

of work models are good revealing different types of information described in additional 

information below. 

 

Cons: Creating the models can be time consuming and deciding the level of detail for the 

models can be difficult, thus it is easy to over do the models. Holtzblatt et al. (2005) 

recommend the technique only for more focused projects. 
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Additional information: Holtzblatt et al. (2005) describe the following models that can be 

created: the physical context model, sequence model, artifact model, cultural model and flow 

model. Physical context model shows the physical context of the user and represents the 

environment, where the work takes place. It shows, how the user is affected by the space 

around him. It could be e.g. a drawing or a three dimensional model. Building one during the 

CI interviews is recommended (Holtzblatt et al. 2005). A sequence model captures all the 

steps a user takes to accomplish a task. It is great tool for task analysis, because it captures, 

what really happened and includes no hypothetical steps. In the model each task is consisted 

of steps and each step is started by a trigger which is described. Other details are included 

according to the level of detail, in some extreme cases even individual mouse movements 

can be important. This model could be created e.g. when the CI interviewer goes through the 

interview step by step in the interpretation session. Artifact model is a collection of the 

artifacts used by the users during the work. Cultural model, which is not recommended to be 

created in fast projects (Holtzblatt et al. 2005), provides insight into peoples feelings about 

their work, the tools, the cultural issues, home or geographic location. The flow model 

visualizes peoples responsibilities, communication and coordination. It reveals the roles 

people play, the key work groups they work in, their information needs, core activities and 

communication patterns. The flow model should be used when creating collaborative 

applications, role based portals, information activity support websites or workflow 

applications. In the Rapid Contextual Design work models are created during the CI 

Interviews and can be combined into bigger model afterwards (Holtzblatt et al. 2005). 

However, it is also mentioned, that the combining the models might not be required for faster 

projects. 

Affinity Diagram 

Description: Affinity Diagram is a lightweight tool for representing and structuring insight 

across the user spectrum to a wall sized diagram (Holtzblatt et al. 2005). The diagram 

consists of affinity notes, each representing single piece of information. 

 

Pros: The affinity diagram acts as the voice of customers and is the basis for customer 

requirements. According to Holtzblatt et al. (2005) it is an essential tool for all UCD projects, 

can be built in a day and is the fastest and best method to see all the issues across a user 

population. 

 

Cons: No cons were found for this technique from the literature. 

 

Additional information: Holtzblatt et al. (2005) give instructions for the method. Building the 

diagram starts with stacking all the collected notes to a wall or a board. The notes should be 

grouped by common aspects they have. These groups can then be labelled accordingly. After 

all the notes have been inserted into the diagram starts the iterative reorganizing process that 

shapes the diagram into its final form. In each iteration notes are moved to the best suiting 

group of notes. The diagram is ready when all the notes have found the group they belong to. 

Post-its are a great tool for the affinity notes, but also electric versions of the tool exist. 



20 
 

Heuristic Evaluation 

Description: Heuristic Evaluation (HE) is a usability inspection method developed to be used 

by people who are not usability experts (Nielsen, 1992). During Heuristic Evaluation session 

a group of evaluators go through a user interface multiple times and examine the dialogues 

against heuristics, a set of selected usability principles. The goal of HE is to find as many of 

the lurking usability problems as possible. 

 

Pros: Usually Heuristic Evaluation is done by usability experts, but according to Nielsen 

(1992) even rookies find certain amount of the usability problems. Nielsen (1995b) states that 

three to five evaluators are enough to find 80% of the usability problems. Heuristic Evaluation 

is intuitive, cheap, does not require any preparation and can be used early on in the 

development process (Nielsen & Molich, 1990). 

 

Cons: Nielsen and Molich (1990) say that Heuristic Evaluation doesn’t show how to actually 

fix the found problems. They also say that, the method is affected by the biased mindset of 

the evaluator and it doesn’t normally generate a breakthrough in the design. 

 

Additional information: Heuristic Evaluation is part of the “discount usability” method set by 

Jakob Nielsen (Nielsen, 1994b). Tan et al. (2009) argue, that Heuristic Evaluation is equally 

efficient and effective in addressing different categories of usability problems as normal user 

testing. However, they state that neither of the methods cannot replace one another and they 

should be used as complementary methods. 

 

In each Heuristic Evaluation session an evaluator inspects the given interface alone (Nielsen 

& Molich, 1990). The evaluator can go through the whole UI as he wants or a scenario can be 

used to focus the inspection. One inspection session typically lasts one or two hours (Nielsen, 

1995b). During the session the evaluator goes through the user interface again and again 

and checks every dialogue against the used set of heuristics. There are different types of 

heuristics and the set could be chosen e.g. according to the context of the interface. For 

example mobile usability principles could be used for a mobile phone application. The 

evaluator doesn’t have to rely only on the heuristics, common sense and other usability 

principles can be used in addition. After all the evaluators have conducted the inspection, are 

they allowed to communicate with each other. The result of a HE session is a list of found 

usability problems with references to the related heuristics. The following list of usability 

heuristics by Jakob Nielsen (1995a), could be used in a HE session.  

 

1. Visibility of system status 

2. Math between system and real world 

3. User control and freedom 

4. Consistency and standards 

5. Error prevention 

6. Recognition rather than recall 

7. Flexibility and efficiency of use 

8. Aesthetic minimalistic design 
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9. Help users recognize, diagnose and recover from errors 

10. Help and documentation 

Prototyping 

Description: Prototypes in UCD are used for participatory design and usability testing. In 

participatory design paper prototypes are used to refine and design the product with the 

users. In usability testing a prototype is tried out by carefully chosen users, while being 

observed by usability experts (Abras et al. 2004). 

 

Pros: Prototyping enables the analysts to get feedback on the presented ideas and designs 

and gives the analysts understanding why some designs work and others don’t (Holtzblatt et 

al. 2005). The feedback-refine loop enables the iterative development of designs. 

 

Cons: According to Abras et al. (2004) usability testing with prototypes can be quite 

expensive especially if special premises such as testing laboratories are involved. They add 

that few hours of testing might not be enough to get feedback on the whole user interface. 

 

Additional information: In participatory design the paper prototype, sometimes called a 

mockup, invites the users to co-design the solution with the designers. It is the initial 

representation of the design created as cheaply and fastly as possible and its goal is to test 

the design concepts. Holtzblatt et al. (2005) argue, that first a paper prototype should be 

made to test out design concepts. Later more refined versions should test out the details or 

flow of the user interface. 

 

In prototype testing the used prototype is often more refined version e.g. a wireframe and not 

just a mockup. In a wireframe prototype everything is positioned like they would be in the real 

user interface, but it often lacks the visual or aesthetic detail. Sometimes usability testing is 

conducted in a usability lab if one is available. However, own premises for usability testing 

are quite expensive so mobile improvised settings are also used (Abras et al. 2004).  

 

During the usability testing, the usability is often measured with predefined metrics. Abras et 

al. (2004) suggest the following to be measured: time to complete tasks, time it takes to learn 

a function and error types and rates as they are encountered by the users. Furthermore user 

satisfaction could be tested with System Usability Scale (Brooke, 1996). Scenarios and tasks 

are often used to get the testing going, but according to Abras et al (2004) they might limit the 

testing only to some parts of the user interface. A testing session of two hours might also be 

too short to go through all the details of the user interface. Thinking aloud is a common 

method, where the user is allowed to talk while testing. This enables the usability experts to 

discuss the problems as they happen (Abras et al. 2004). This is a clear benefit since the 

testers might not remember all the problems they had during the testing after a testing 

session. It also might be hard to know what’s going on in the testers head if they are not 

allowed to speak. 

 

Holtzblatt et al. (2004) describe a paper prototype testing method called Paper Prototype 

Interviewing. It involves both participatory design and usability testing and is proposed to be 
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used especially in small and fast projects. Paper Prototype Interviews are two-on-one 

interviews, where one interviewer does the actual interview while the other one takes down 

notes. It is an iterative process conducted at the work site of the interviewee. In each iteration 

the used prototype is refined and tested. In the first iteration, the focus is not on the UI, but in 

the design concepts in general. Thats why a very rough paper prototype is used. In the 

prototype everything needs to be movable and changeable, because during the session the 

interviewer and interviewee make changes to the prototype. The interviewer suggests design 

changes according to the response the prototype creates. In the later iterations the detail of 

the prototype increases and the focus of the interview changes to interactions and UI details. 

Holtzblatt et al. (2004) suggest that in smaller projects a wireframe prototype could be already 

used in the second iteration.  

3.3. Service Design 

3.3.1. Overview 

Service Design (SD) is a young holistic, multi-purpose and interdisciplinary approach for 

designing services. It combines tools and methods from various other disciplines such as 

User-Centered Design, psychology, business management, process management, product 

design, interaction design, web design, user experience design and many others. It has it 

roots in industrial design (Polaine et al. 2013) and in the previous decades it has risen greatly 

especially in the public sector (Miettinen, 2013). The term “service design” refers to the actual 

design processes and not to the resulting design (Stickdorn and Schneider, 2011). There also 

isn’t a clear universally adopted definition of the term and many service designers and design 

institutes use their own definition. Mager (2009) defines the term in the following way:  

 

“Service Design aims to ensure service interfaces are useful, usable and desirable from the 

client’s point of view and effective, efficient and distinctive from the supplier’s point of view” 

(Mager, 2009) 

 

Services are increasing and in many industrial countries the size of service sector is around 

70-80% of their GDP as of 2013 (Worldbank, 2013). According to Polaine et al. (2013) the 

way of industrial thinking and goods dominant logic are not effective enough to design great 

services. They state, that often services are developed in silos which lead to poor service 

experiences. This is why design of services and Service Design are seen as a key advantage 

and are under research in many organizations and institutions. 

 

Service Design is about understanding people, their needs, their motivations, their 

relationships to other people or things and organizations in context. In the literature there is a 

clear emphasis on co-creation or co-design of value. Polaine et al. (2013) define co-design as 

designing with people, not for them. In Service Design the context of the service provider is 

also taken into account in addition to the context of users and customers. Service Design is 

not only about the design of the service, but it is also about reorganizing the service provider 

organization to support the service. It is composed of a set of tools and methods that 

commonly result in designs such as abstract organizational structures, operation processes 
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and service experiences (Stickdorn and Schneider, 2011). Successful Service Design 

integrates all the stakeholders early on to the project and finds solutions to the current and 

future needs of the customers, users and service providers. 

3.3.2. Key concepts 

No universal standard exist for the definition of services, that is widely used across the 

research communities. Stickdorn and Schneider (2011) describe services as series of 

interactions between the user and the service system by using multiple touchpoints during the 

customer journey. According to Blomkvist and Holmlid (2011) services are produced and 

consumed simultaneously over interactions and their goal is to meet the users need and as a 

result to be used frequently. Polaine et al (2013) point out, that services are something 

intangible, cannot be stored and create value only when used. 

 

Polaine et al. (2013) describe the following concepts of service design: touchpoints, agents, 

channels and service experience. Services consist of service touchpoints, which are used 

by customers to interact with the service. Touchpoints could be objects, interfaces or agents. 

Agents are people delivering the service to the end users by different channels. Channels 

such as face-to-face, internet, email and SMS represent mediums for interactions to take 

place. Service experience is the result of interacting with the service touchpoints but also the 

result of beliefs and expectations towards the service. In addition Stickdorn and Schneider 

(2011) talk about service evidence, which is a physical or digital artifact, a proof that the 

service has taken place. 

3.3.3. Service Design Process 

Stickdorn and Schneider (2011) outline the Service Design process with four steps: 

exploration, creation, reflection and implementation. They describe the process to be iterative 

between the steps, within the steps and within the techniques used in the steps. The idea of 

the iterations is to create something and then reflect the results.  

 

There are also other definitions of the Service Design process, which may slightly differ from 

the one presented here. Polaine et al. (2013) divide the Service Design process to three 

parts: gathering insights, describing the service and prototyping the service. They leave the 

implementation part out, but instead discuss the importance of measuring the service to 

prove, that it improves the return on investment. Sometimes the steps 2 and 3 of the Service 

Design Process by Stickdorn and Schneider (2011) are seen as one step, because they are 

so intertwined. However, the underlying logic in the process definitions follows a common 

path.  

Step 1: Exploration 

Exploration starts with the focus on the service providers company and the problem that it 

has (Stickdorn and Schneider, 2011). The design problem needs to be understood from the 

customers and users point-of-view. Different tools and methods are used to gather insight 

about the user motivation and mindsets and finally the results are visualized. 
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Step 2: Creation 

The creation phase is about concept design, which is done with suitable methods and tools. 

Stickdorn and Schneider (2011) emphasize, that Steps 2 and 3 are the most iterative ones 

and the point is not to avoid mistakes in the steps, but to create designs and test them.  

Step 3: Reflection 

In the Reflection step the concept design is tested. Stickdorn and Schneider (2011) identify 

the main problem of this step to be the intangibility of services. One cannot simply put the 

service on a table and ask the users if they like it or not. Like in traditional product testing 

prototyping is used but testing a service requires specific methods so the full range of user 

emotions is covered. Service prototyping should be done in circumstances as close to reality 

as possible.  

Step 4: Implementation 

The service is implemented in the final step in a iteration. Implementation is all about 

changing the processes in the service provider organization according to what is needed by 

the service concept (Stickdorn and Schneider, 2011). 

3.3.4. Service Design techniques 

There are many Service Design techniques, that can be used and only some of them are 

described in this chapter. Even though the discipline is young, there are many web 

repositories such as Service Design Tools (2015) and books, that have a good collection of 

techniques and tools described. Many of the techniques are common with Requirements 

Engineering and User-centered Design especially in the field techniques and thus they are 

not described again in this chapter. 

Depth Interviews 

Description: Depth interviews are informal often themed interviews done in context with an 

engaging co-design twist. The “depth” of the interview comes from engaging activities such 

as drawing and sketching, that are included in the interview (Polaine et al. 2013).  

 

Pros: Depth interviews give insight into the perception, values, opinions, behaviour and 

needs of the users and according to Polaine et al. (2013) they are the most efficient way to 

engage people in their own context. 

 

Cons: No cons were found for the technique as it was described by Polaine et al. (2013). 

 

Additional information: Polaine et al. (2013) describe two types of depth interviews: 

Consumer interviews in pairs and business to business interviews. They state, that in person 

to person interviews the interviewees might say only things that the interviewer wants to hear. 

To prevent this, pair interviews should be used. In a pair interview two people feed on each 

others output and give insight based on that. This is also a way to get insight of two people in 

one interview. Business to business interviews are person to person interviews, but they 

are used to gather insight in a neutral setting. This way the interviewee is more likely to say 

things about their organization that they wouldn’t if they think someone from the organization 

is listening (Polaine et al. 2013). 
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Service Safari 

Description: Service Safari is a method where a group of designers and potentially other 

stakeholders take a detailed look on multiple similar or sometimes unsimilar services for 

firsthand insights. 

 

Pros: The technique enables the analysts to step into the service users shoes and explore 

what’s good and bad in the services (Stickdorn and Schneider, 2011). Ideas can be recorded 

on how to do or how to not to do things. 

 

Cons: Copying bad ideas from other services is a potential problem. 

 

Additional information: According Stickdorn and Schneider (2011) only some sort of 

experience recording tools such as a video camera or pen and paper are required by the 

technique. Polaine et al. (2013) state, that the technique is most effective when used in 

conjunction of a workshop or a sketching session. They suggest that a service safari session 

should last a couple hours per day. 

Personas 

Description: Personas are fictional person profiles with names, pictures, real motives, 

characteristics and reactions. 

 

Pros: Personas can be used for communication and to reflect design ideas when no real 

person from a specific group is immediately available. 

 

Cons: Risk of getting the persona partially or completely wrong when using a low sample of 

people is high (Mulder & Yaar, 2006). Personas can distance the team from actual users 

(Manning, 2014).  

 

Additional information: A typical persona description is 1-2 pages (Nielsen & Storgaard 

Hansen, 2014). They often represent different user groups of the service and are used for 

design decisions throughout the development process. They are to be as engaging as 

possible to maximize their usefulness during each phase of design process (Stickdorn and 

Schneider, 2011). Personas should be based on the analyzed field data and they are 

supposed to be used as a complementary method (Nielsen & Storgaard Hansen, 2014). 

Service Blueprint 

Description: A service blueprint is a detailed collaboratively produced visualization, that 

includes all the actors, channels and stages of the service. It could be created to specify an 

existing service or to create service proposition from gathered insights (Liang et al. 2013). 

 

Pros: Polaine et al. (2013) say, that service blueprints are the backbone of Service Design 

and they offer a high level overview of the customer experience. They explain, that the 

blueprint shows all the relationships between different parts and thus might reveal where the 

customer experience might break down and where there is room for improvement. In addition 

the blueprint allows to relate design decisions back to the original insights. Developing 
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service blueprints is a collaborative process and thus promotes cooperation and teamwork 

throughout the design team and related stakeholders (Stickdorn and Schneider, 2011). 

 

Cons: No cons for this technique were found in the literature. 

 

Additional information: Input from all the different teams should be used in the process. No 

standard for service blueprints exist, and the way they are implemented depends on the 

project, the purpose and the service (Liang et al. 2013). Often the customers are seen at the 

top, the service provider in the bottom and time on the horizontal axis. Somewhere below the 

customer is the line of visibility, which shows what is visible to the actors above it. There 

could be multiple lines of visibilities in a blueprint. Channels in the blueprint could be 

represented as rows in the map and individual touchpoints as blocks in the rows. The 

touchpoints could be connected to each other with lines to outline the possible journeys. 

Stickdorn and Schneider (2011) state, that collaborative workshops are good way to create a 

service blueprint. 

Customer Journey Map 

Description: Customer journey map is a visualization of the customers journey through the 

service. It shows all the touchpoints, where the user interacts with the service. 

 

Pros: Customer Journey Map provides a high level overview of the service experiences and 

the factors affecting them. When compared to Service Blueprint a Customer Journey Map 

gives understanding of the users’ feelings, thinkings and doings at any given point in the 

service (Polaine et al. 2013). It enables identification of problematic touchpoints and areas, 

that have room for innovation or enhancement and allows breaking down the service to for 

further analysis (Stickdorn and Schneider, 2011). 

 

Cons: No cons for this technique were found in the literature. 

 

Additional information: Customer Journey Map is visually much like a service blueprint, but 

the interactions are more detailed and irrelevant things to the journey are scoped out of the 

map (Stickdorn and Schneider, 2011). 

Service Prototyping 

Description: Service prototyping is a simulation of the service experience and its sessions 

range from sketches and role play conversations to full scale simulations with real people 

really providing the service (Stickdorn and Schneider, 2011). The technique is used in co-

design purposes, to create ideas, discover details and to test the service before spending 

more resources to the implementation. 

 

Pros: Details that are omitted in abstract designs or visualizations can have big impact on the 

actual service experience. Service experiences are hard to imagine and Service Prototyping 

enables people to test out to see what works for them and what doesn’t (Polaine et al. 2013). 
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Cons: Potentially resource intensive especially when the level of prototype is high (Polaine et 

al. 2013). 

 

Additional information: Service prototyping is seen as an essential part of Service Design 

and a key technique in developing agile services (Blomkvist, 2013) and e.g. Polaine et al. 

(2013) do not discuss any other kind of service reflection methods to be used in their book. 

 

Blomkvist (2013) describes four levels where the service prototyping can be conducted: artifact, use, 

context and service. Artifact level is about the details of a tangible object e.g. color or size. Use level 

focuses in the interactions. In the context level social, relational and contextual factors are brought in. 

The service level is holistic and includes more than one service moments. Blomkvist (2013) also 

identifies three types of service prototypes: service sketches, service walkthroughs and live service 

prototypes or service pilot runs. In addition Polaine et al. (2013) describes the full scale simulation level 

before the service is fully implemented.  

 

Service sketch prototypes are the least detailed and least interactive prototypes, that are used in the 

early stages of the design process (Blomkvist, 2013). They are often static and thus cannot simulate the 

temporal element of the service. According to Blomkvist (2013), the goal of a service sketch prototype is 

to explore most obvious issues and problems to create information that will help to refine the design. 

Polaine et al. (2013) suggest 5 to 10 customers to be used with this level of prototyping. 

 

In service walkthroughs the real environment of the service is used. Instead of touchpoint sketches 

the customers are provided with real service tangibles by real service staff. Polaine et al. (2013) state, 

that the goal is to work together to improve the touchpoints and to get information on the critical 

interactions and what people really do in the service context. In addition they suggest from 2 to 6 

customers to be used. 

 

The full scale simulation is a level of prototype with with finished look in service touchpoints. 

According to Polaine et al. (2013) this level requires a lot of preparation, a lot of time, large audience 

and might require a tightly controlled environment. They also explain, that service doesn’t need to be 

fully implemented but the things “above” the customers line of visibility should be as finalized as 

possible. The full scale pilot gives information on what works, what doesn’t and what kind of resources 

are required for the full service (Polaine et al. 2013). 

3.4. Applicability of the techniques in small company context 

3.4.1. General 

The development in technology in recent decades has brought internet and mobile services 

to people’s daily lives. This has enabled companies to pursue more wider and targeted 

audiences, but has also increased the competition. In addition companies need to face the 

ever growing quality standards of users. Thus companies are trying to keep up with the latest 

design disciplines, their best practices and the knowledge on how to apply them in cost 

effective ways (Wixon, 2003). Studying the available literature with a perspective of a small 

company revealed some of the context specific problems, which might make the adoption of 
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design techniques harder. For small companies it can be difficult to apply design techniques 

as they are described in the academic literature, because the descriptions might lack the 

small company perspective to things. Understanding the relation of design techniques to the 

overall process and the design approach can be crucial for selecting a working combination 

of the techniques. In addition the context related benefits and challenges should also be 

taken into account. 

 

Small companies differ from bigger companies in many ways. Quispe et al. (2010) list 

differences between small and bigger companies. According to them in small companies the 

size of projects is usually smaller and there is less staff to be utilized. The expertise of the 

staff is usually lower and there might be some trouble in getting highly experienced 

professionals to join the team. Team size is often between 3 to 10 persons and projects last 

less than 6 months. Other resources are much more scarce and economical factors are more 

critical. In addition the organization structures and responsibilities might be vaguely defined. 

Kamsties et al. (1998) add, that in small companies the staff might be fully engaged in 

projects all the time leaving less time for process improvement. However, there are also 

benefits in being small. Low number of managers means less people in deciding roles, which 

leads to less stiff organizational structure. Organizational change could be thus easier to 

manage and implement. All the communication within a small company can happen within 

one big room, because there are only handful of employees. Thus there is no need to create 

and maintain documents as a way of communication within the team. 

3.4.2. Design in disciples 

Requirements Engineering, User-centered Design and Service Design differ in goals, 

outcomes, scopes, details and focus. Understanding the differences, the pros and cons of the 

disciplines and their techniques, can make it easier to tailor a working design practice for a 

company.  

 

Requirements Engineering is not a design discipline, however it embeds one. The main focus 

in RE is in the requirements and not in the design. This can be seen from the key concepts of 

RE as well as the design techniques, which focus mostly working with the requirements. In 

Requirements Engineering the users are used as one main source for the requirements and 

the actual design is emphasized much less in the techniques. The activities of RE result in 

the System Requirements Specification, which is a collection of written requirements and 

lacks the actual user interface design. There has been research done on User-Centered 

Requirements Engineering, but those papers were not studied for this research. 

Requirements Engineering techniques have a high emphasis on written documents, which 

can cause overhead to a project. This issue has been addressed in papers discussing agile 

requirements engineering. 

 

User-centered Design is a multidisciplinary design discipline that emphasizes using people as 

the main source of insight. Norman (2013) states that UCD’s main goal is to find the solution 

to the right problem. According to him this is done by first identifying the right problem and 

then approximating the solution in each iteration of the UCD process. Holtzblatt et al. (2005) 
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state that UCD works well both in small and big projects. According to Da Silva et al. (2011) 

the UCD techniques can be tailored to work in waterfall and agile projects. The techniques of 

UCD focus in users and user experiences. The degree of user participation varies: some 

techniques are independent and some even have co-design aspect in them. 

 

Service Design is a young interdisciplinary and holistic discipline, that emphasizes value co-

creation and has highly visual techniques. It focuses in users, the service and the service 

providers. Service Design helps the process of aligning all the service providers activities with 

the service solution. Implementing a service requires change from the service provider 

organization. Zehrer (2009) argues that the whole Service Design process should be 

embedded in the organizational culture. This is also confirmed by Saco and Goncalves 

(2009). Zehrer (2009) continues, that it is easier for small companies to adopt the discipline, 

because their organizational structure is not that stiff and there are less people to change 

their processes. Many papers can be found about Service Design in use in the public sector 

services, that have wide audiences. However, only few researches were found that said 

anything about Service Design in the private sector. 

 

Requirements Engineering, User-centered Design and Service Design share many 

techniques and have a common underlying design process shown in Figure 4. The underlying 

design process is iterative and has four phases: the discovery, analysis and modelling, 

creation and evaluation. Each of the phases create input for the next phase. In the discovery 

phase field techniques and other discovery methods are used to find out the roles, needs, 

activities, problems and goals of the user population. In the analysis and modelling phase 

the raw data of the discovery phase is analyzed, refined and modelled. In the creation phase 

the designs are created by using the analyzed data as a source. Finally in the evaluation 

phase the created designs are put to test. The direction of the process flow is not necessarily 

always from left to right but it goes both ways between the phases. Evaluating a design might 

lead back to design table, where the design is refined for further evaluation. Analysis might 

show that information is missing forcing the analysts back to discovery activities. The phases 

and their activities may also be intertwined. The used techniques in each phase may or may 

not be phase specific e.g. service blueprinting, which can be used to analyze, model, create 

and evaluate a service design. 

 

 
Figure 4: The underlying design process in the disciplines 

3.4.3. Design techniques in small company context 

As chapters 3.1, 3.2 and 3.3 showed, there are multiple sources available, that have 

information on design techniques. However, selecting suitable techniques and applying them 

in the right way is crucial for a design project. The application of techniques is situational and 

depends on the type of design project, the resources available and project objectives (Saco & 
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Goncalves, 2008). Nikula et al. (2000) state, that medium and small sized companies know 

about design techniques, but don’t use them that extensively. A problem with the books and 

papers used for technique descriptions in chapters 3.1, 3.2 and 3.3 was, that none of them 

offered a comprehensive overview of the techniques and their pros and cons. Also the 

sources varied lot in the level of detail in the technique descriptions. Many descriptions 

focused mostly on the ideal use cases and the good aspects of the techniques and left the 

weaknesses for speculation. These problems make comparing the techniques extremely 

difficult. 

 

For this thesis a three phase search strategy was used to find out, which design techniques 

could be applicable in small company context. First the research literature of each discipline 

was studied on using design techniques in small companies. Search words like “sme”, 

“methods”, “techniques”, “small company”, “small project” were combined in different ways 

with the disciple names. Secondly case studies were studied in similar way by only adding 

the search word “case study” into the search word set. Thirdly agile projects related to each 

discipline were studied. Sprints and iterations in agile projects often resemble smaller projects 

because of small team size and time constraints. Keywords like “agile”, “agility” and “agile 

project” were used together with the disciple names e.g. “ucd agile project” and “agile 

requirements engineering”. The results of the search are summarized in Tables 1, 2 and 3. 

Requirements Engineering 

Very little is known about how very small companies apply the Requirements Engineering 

techniques (Aranda et al. 2007) and only few relevant papers to the subject were found in this 

research. The found case studies hint, that there are significant differences on how and which 

different techniques are used. Aranda et al. (2007) argue, that no generalized techniques will 

be suitable for all small companies because the companies adopt their software engineering 

techniques to fit their specific ecological niche. 

 

Two Requirements Engineering technique selection frameworks were studied for this 

research: MRETS and ACRE. MRETS (Methodology for Requirements Engineering 

Technique Selection) by Li et al. (2005) was created to help companies to select the correct 

techniques for their projects. However, only brief descriptions of MRETS technique 

justifications were found and the internet source, that was said to contain a detailed version of 

the framework was not available. The found technique justifications are quite brief and do not 

give any advice how to actually apply the techniques. Techniques are also not prioritized in 

any way. Li et al. (2005) apply the justifications to an example project, with a team size of 62 

persons. Their result was, that all of the studied techniques should be applied. Suggesting, 

that all the techniques should be used does not actually help a small company in the 

selection process.  

 

The second studied framework ACRE, was also created, because of the lack of guidelines on 

how to select the correct elicitation techniques to a project (Maiden & Rugg, 1996). It is a 

guideline, that is based on six facets which are used to determine the strengths and 

weaknesses of each design technique. According to ACRE the elicitation needs of a project 

should be determined by using the pre-defined facets, which are: purpose of requirements, 
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knowledge types, internal filtering of knowledge, observable phenomena, acquisition of 

context and method independencies. After finding out the elicitation needs, the RE 

techniques should be chosen according to them. Maiden & Rugg (1996) suggest prioritizing 

the techniques, but don’t give any further information on how to actually do that. 

 

Three case studies of using Requirements Engineering techniques in small companies were 

studied. The first by Kamsties et al. (1998) studied 10 small or medium sized companies. The 

companies thought, that requirements modelling was most important aspect of RE, but only 2 

of them used modelling methods, and even they had problems selecting the methods and in 

applying them. 9 out of 10 companies reported not using intensive user involvement in the 

elicitation. Only few of the companies devised an SRS, but even then it was considered hard 

to read and review. The companies who didn’t create an SRS had no problems in system 

implementation but spent more effort in testing. Finally the developers reported, that written 

requirements are not enough for communication and thus models should be used. The 

second case study by Nikula et al. (2000) pointed out also that small portion of the studied 

companies do a formal SRS. The third case study by Aranda et al. (2007) aligns with this. In 

addition they reported, that the following methods were used: user stories, interviews, verbal 

communication, throw away prototypes, UML and on-site customer representative. It is 

surprising, that the companies didn’t use a formal SRS in their projects. According to Wiegers 

(2013) the SRS is the main outcome and is in the core of the whole Requirements 

Engineering discipline. 

 

Cao and Balasubramaniam (2008) studied the used RE disciplines in agile software 

development processes. Their case study of 16 companies identified seven agile RE 

practices: face-to-face communication over written specification, iterative requirements 

engineering, requirements prioritization, constant planning, prototyping, using test driven 

development and review meetings as acceptance tests. In addition 11 of the 16 companies 

used prototyping and 8 of them thought of it as a high value activity. It was used to settle 

requirements quickly, help to reduce the overhead of RE, validate and refine requirements 

and as a tool for communication. 

 

The studied RE literature does not give a solid answer on which of the design techniques 

should be applied in a small project. The resource constraints of small companies were 

omitted almost completely. Frameworks like ACRE and MRETS could be used to select 

techniques, but their feasibility is questionable, even though they may give some good insight 

on some techniques. The case studies lack so much detail about the used techniques, that 

only few conclusions can be made. One is that SRS probably shouldn’t be used, at least thats 

what most of the studied companies as well as the agile RE studies implied. Secondly verbal 

communication was suggested in papers by Aranda et al. (2007) and Cao and 

Balasubramaniam (2008) so it probably should be emphasized over written documents. 

However, companies need more, than just few weak conclusions made out from only few 

papers in order to make decisions. There is a clear need for future research on this subject. 
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User-centered Design 

According to Tohidi et al. (2006a) the User-centered Design problem divides into two: getting 

the right design and getting the design right. The used techniques need to address the both 

problems in order to provide a feasible design solution. This means, that for a successful 

design project we must apply such a combination of the techniques that address both of the 

problems.  

 

Jakob Nielsen presented the discount usability approach in the end of the eighties (Nielsen, 

2009). According to him the approach was developed mainly, because money was one of the 

biggest reason, that was preventing the adoption of UCD techniques. The approach is based 

on three techniques, which were selected according to their resource usage. The techniques 

are: narrowed down prototypes, simplified user testing and heuristic evaluation. According to 

Nielsen (2009) paper prototypes with one path through the interface should be used, because 

they are cheap, fast to implement and they can be produced early and in multiple iterations. 

The user testing should include only a handful of participants, focus on qualitative studies and 

use the thinking aloud-technique. For projects with shortage of money and tight schedule 

Nielsen (1994b) suggests using of Heuristic Evaluation. Recruiting real users can be 

expensive and take too much time, however with Heuristic Evaluation no users are needed. 

Nielsen (1992) states, that with HE even rookie evaluators can find a significant amount of 

usability defects. According to Nielsen (2009) decent results can be achieved cheaply with 

the discount usability approach. However, the approach has been criticized by some. 

According to Wixon et al. (2002), the problem with the usability testing of discount methods is, 

that users are not observed in their own contexts. Also since only handful of people are used, 

there is a possibility, that important user classes are omitted. Cockton & Woolrych (2002) also 

criticize the discount usability techniques and their role in the UCD toolkit. They say, that the 

techniques seem to be inexpensive and easy to implement but are far too simple to take 

highly complex interactions into account. They compare HE with multiple analysts to self-

assembly furniture: the time you use to assemble the furniture may be worth more than the 

given price discount. However, they don’t take into account the situation, where the buyer has 

the time but doesn’t have the money to buy the readily assembled furniture. They relate the 

example to the cost-effectiveness of HE. Isn’t it better to utilize the analysts in Heuristic 

Evaluation, even if its not cost-effective, than to have them do nothing? According to some 

(Nielsen & Molich, 1990 ; Wixon et al. 2002 ; Nielsen, 2009) getting small amount of usability 

data is better than getting no data at all. Cockton & Woolrych (2002) also state, that the 

discount usability methods may be so error prone, that they discredit the usability 

practitioners. Even though this may be true, Cockton & Woolrych fail to realize, that private 

companies might not care about the credibility of usability practitioners at all. They just want 

results cheaply. It is often up to the designers to inform the project and company managers 

about the cost-quality relationship of UCD. 

 

Rapid Contextual Design is a UCD framework by Holtzblatt et al. (2005). It is suitable for 

multiple types of projects including creating a new design or creating a next generation 

design of a previous one. According to Holtzblatt et al. (2005) the framework can fit into any 

software development methodology, because of the type of data used and models generated 
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in the techniques. They say, that the “Lightning fast+”-version of the framework is suitable for 

fastest and smallest design projects. According to them characterizing a user population, 

visioning a solution, mocking it on paper and testing it can be done within 4 to 8 weeks with 2 

persons. They also say that 2-3 contextual interviews could be performed in a day by one 

person and an affinity diagram could also be finished in one day. Holtzblatt et al. (2005) 

suggest doing 6-12 contextual interviews and paper mock-up interviews with 4-9 users in 3-4 

iterations for a small and fast design project. 

 

A case study by Mao et al. (2005) used a mailing list to reach out to over 3000 experienced 

usability professionals. The mean size of the respondents’ design teams was 2 persons and 

around 80% of the respondents said, that UCD had improved the usefulness and usability of 

their products. The respondents thought, that field studies including contextual inquiry are the 

most important in UCD, but they are not widely used because of their costs. The most used 

methods were: iterative design, usability evaluation, task analysis, informal expert review and 

field studies. Heuristic Evaluation was thought to be the cheapest method to apply. A second 

case study by Da Silva et al. (2011) examined the usage of UCD in agile processes. They 

found out, that the most used methods were: low fidelity prototypes, user testing, user stories, 

inspections, scenarios and personas. The third case study by Holtzblatt et al. (2005) 

examined the usage of Rapid Contextual Design-framework in two companies. One of the 

companies managed to gather insight by interviewing 6 users, build an affinity diagram and 

build a design solution within one week by using a 2 man team. Only affinity diagram and 

sequence models were used in this project to model work practices. The other company 

suggested, that all the steps of the framework can be done within five weeks especially if the 

numbers of work models is reduced. Their used techniques included: paper prototypes with 

three rounds of testing and storyboards. However, it should be noted, that these case studies 

are part of the same book promoting the Rapid Contextual Design. 

 

Tohidi et al. (2006a) discuss prototyping and showing multiple designs at the same time to 

the tester. They came to the conclusion, that users are more likely be more real in their 

design ratings when presented with multiple prototypes. Tohidi et al. (2006a) claim, that using 

multiple prototypes also helps to get the right design rather than just getting the design right 

even after the initial phases of the project. In a second paper Tohidi et al. (2006b) discuss the 

value of user made sketches in the initial phase of the design project. They state that, letting 

the users to use pen and paper to sketch a user interface helps to get the right design. 

According to them sketches are quick to create and analyze and are fundamental to ideation 

and design. Sketching facilitates reflection and discovery and thus allows the users to create 

original ideas. Tohidi et al. (2006b) claim, that verbal language limits spatial and visual 

concepts that the users are trying to express and understanding of concepts. Thus using 

more visual methods is better.  

 

Discount User Observation (DUO) is an observation technique described by Wixon et al. 

(2002). They say, that it is a technique for recording and analyzing field observations while 

preserving all the data, so no insight is lost and the data can be analyzed further later on if 

needed. The discount-aspect of DUO is brought by: asking minimal questions, using digital 
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camera to take photos to record the environments and reviewing the data immediately after it 

has been collected. The technique does not use audio or video tapes that need to be 

analyzed. Wixon et al. (2002) suggest two persons: a note taker and a recorder for this 

technique. 

 

A literature study by Salvador et al. (2014) studied the case studies of agile projects for used 

usability techniques. Their results show, that the following techniques were used: heuristic 

evaluation, cognitive walkthrough, ethnographic studies, contextual inquiry, formal user 

testing with thinking aloud method, interviews, questionnaires and surveys and prototyping 

with both low and high fidelity prototypes. The study showed, that majority of the techniques 

were used in the implementation phase, which is risky since the cost of change is bigger the 

later it is implemented. Approximately in one third of the case studies Salvador et al. (2014) 

studied, the companies did formal user testing, however nothing is said about the size of the 

companies. A literature review of 71 papers by Salah et al. (2014) studied the integration of 

UCD and agile methodologies. Heuristic Evaluation, low fidelity prototypes and user testing 

normally and remotely were used in the studied cases. Their study suggests, that user testing 

can also be done remotely. However, no information is found how the testing was done and 

what kind of company and project was in question. 

 

The UCD literature gives some insight on which techniques could be selected for a design 

project in a small company. Discount usability and RCD techniques should probably be taken 

into consideration. The case studies of RCD suggested, that decent results can be achieved 

with a two man team even in a week (Holtzblatt et al. 2005).  

Service Design 

Service Design is a young design discipline and this can be seen from the literature and from 

the absence of it. No technique selection frameworks were found and the conclusions, that 

can be drawn from the case studies are not of much use. However, few researchers have 

already taken the resource constraints of small companies into account (Vuorela et al. 2013 ; 

Knight, 2013). According to Vuorela et al. (2013) innovation is the key factor that 

compensates the disadvantages of being a small company in service design business. They 

suggest that small companies and universities of applied sciences should combine their 

power and tackle service design together. The so called Business Design clinics would help 

the knowledge transfer of service design know-how from academia to industry and vice 

versa. These clinics would benefit both the academia and the industry.  

 

Knight (2013) presents the Experience Design Framework (EDF). EDF was created to help 

the decision making process of companies on implementing Service Design. It focuses on 

cases, which have limited amount of resources such as time and money. It was conceived in 

2004 and has been through iterative development since then. The idea of the framework is, 

that it consists of twelve frames, which give a multidimensional focus for designing or 

enhancing services. Knight (2013) argues, that the design of new services should be based 

on framing. However, EDF does not give any information on which techniques should be 

applied and how. Knight (2013) doesn’t give information on how to apply EDF in practice. 
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A study by Nielsen and Storgaard Hansen (2014) focuses on the use of personas in 

companies. According to the study, personas are used in small companies mainly to prioritize 

audiences and requirements and to help the designers to realize, how the users are different 

from the designers. However, the companies in the study used personas more as a 

communication tool than a design tool. This was because the companies thought, that 

scenarios worked better as a design tool and personas were not feasible for technical 

solution design. According to Nielsen and Storgaard Hansen (2014), the designers did not 

refer to the personas in their discussions unless the personas were written by the designers 

themselves.  

 

A case study by Zehrer (2009) focuses on Service Design in small companies. Her finding 

was, that small companies use service blueprint but not as much as big companies do. She 

argues, that there is definitely a need for the small companies to start using the service 

blueprint as well. Stickdorn and Schneider (2011) present service design case studies made 

by other researchers. The first company used customer journey lab workshops: sessions that 

facilitated conversation with customers and aimed to create ideas on how to improve existing 

experiences. In these workshops following techniques were used: brainstorming, stakeholder 

mapping, personas, scenarios and service blueprints. The results of the workshops ranged 

from customer journey maps to service blueprints, roadmaps and marketing propositions. The 

second company in the study used a team of two service designers. They used stakeholder 

mapping, user journeys, interviews, personas, observation, use-case scenarios, service 

blueprints, storyboards and prototyping with paper prototypes in their work. According to 

them, techniques were seen as cheap and service design as a money saver. This case study 

suggests, that a wide range of the service design tools can be used in small teams. Kimbell 

(2009) did a case study of three service design consultancy companies. The result was, that 

the companies paid attention to the service experience as a whole and designed the 

touchpoints with much detail. The companies created visualizations, such as customer 

journeys or service blueprints, of the services early in the development to make the services 

tangible and visible. The service designers themselves used the existing versions of the 

services and created the customer journeys according to their experiences. Rontti et al. 

(2013) discuss the SINCO prototyping laboratory. SINCO lab was specifically built for service 

prototyping and it facilitates the creation of the prototypes in a way, that different scenes of 

services can be built quickly. The lab is intended for prototyping of new solutions for service 

journeys, user interfaces and overall user experiences and for studying and analyzing 

existing services. However, nothing is said about the costs of building such a laboratory. 

Building a special laboratory for prototyping could be out of question for small companies.  

 

Blomkvist & Holmlid have many papers about Service Prototyping including two case studies. 

The first case study (Blomkvist & Holmlid, 2010) studied service prototyping in six service 

design agencies. The prototyping practices and definitions varied largely among the 

companies. It was notable, that only one company reported using holistic service prototypes 

even though all the companies valued the holistic view of Service Design. In general service 

prototyping was used as a collaborative learning tool and for communicating. The learning 

included exploring and evaluating. The second study (Blomkvist & Holmlid, 2011) was also a 
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case study of six small or medium sized companies with at least of five years of service 

design experience. The study showed, that a wide range of techniques were used in the 

companies including: service prototypes, personas, user journey maps, interviews, sketches, 

roleplaying etc.  

 

As a summary the Service Design literature is scarce and relevant papers on selecting 

techniques are hard to find. Research direction presented by Vuorela et al. (2013) will surely 

help in overcoming this problem in the future. The case studies do not give any details on 

which techniques to select, but according to some of them a wide range of techniques can be 

used even in small companies.  

3.4.4. Summary of the literature review 

Requirements Engineering, User-centered Design and Service Design differ in many ways 

but share many common design techniques and an underlying design process. Internet 

technique repositories and various books for practitioners are easily available for those who 

are interested. However, no comprehensive lists of techniques were found and comparing 

techniques from different sources can be difficult, because the quality and perspectives of 

technique descriptions are varying. Tutorials and technique manuals often focus in the goals, 

ideal use-cases, good sides and know how of the technique and leave its weaknesses up for 

speculation. This makes comparing the techniques extremely difficult. 

 

Studying the usage of design techniques in small companies revealed, that the subject has 

not been researched thoroughly enough for practitioners to make useful conclusions. The 

problem is even bigger, when going into the context of very small companies. Looking for 

practical design project tips from research papers, that don’t take the resource constraints of 

small companies into consideration, can be fruitless. Many of the technique descriptions lack 

the resource usage perspective completely, and thus probably cannot be used as described. 

Wixon (2003) discusses the problem as asking wrong questions: instead of asking “How 

many users are needed for certain technique” the companies want to know how should their 

resources to be applied to get the best results in a given time. In addition many of the found 

case studies lack detail and not many practical conclusions can be made out of them. 

Studying e.g. case studies of different techniques in the industry is useful in giving an 

overview what other companies do, but it is also the why, how and with what results what are 

interesting e.g. why did the companies use technique x and with what results. Design 

techniques are very context dependent and thus taking them out of context even partly can 

lead to false conclusions. According to Wixon (2003) it could be even destructive. The 

reasons behind the technique selection, the ways they are applied, the results and the project 

context are all information, that is interesting for a person part of a similar project. If a case 

study reports, that certain technique is used but doesn’t say anything else, it could give false 

guidance to others. Others might think, that the technique is used with success and good 

results, which might not be the case. Even if it is, the key to success can lie in the details and 

context which were left out from the study. As conclusion the literature review revealed, that 

with the current amount of relevant books and papers available, it still is difficult for a small 

company to use them to select a set of design techniques for a given project. 
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In the last part of the literature review, the existing literature of each discipline was studied 

systematically to find which design techniques are and could be used in a small company. 

Tables 1, 2 and 3 summarize the findings of used or proposed design techniques in small 

companies or agile projects. There is no table for the creation phase of a design project, 

since no papers specifically mentioned using techniques only for creating designs. Usually 

the created designs were directly linked to the evaluation phase. The names of the 

techniques are as they are mentioned in the used sources, thus there are multiple rows for 

different types of interviews and prototypes used. Even though the number of mentioned 

techniques is quite high, many of the sources had no information on how the techniques were 

used or if they were even useful or not. Taking a closer look reveals, that there are actually 

not that many sources per discipline. The most promising design techniques in the tables 

were discussed in subchapter 3.4.3. 

 

Table 1: Discovery techniques used in or proposed for small companies or agile projects 

Discovery 
technique 

Description Requirements 
Engineering 

literature sources 

User-centered Design 
literature sources 

Service Design 
literature sources 

Observation Observing and recording 
users’ daily activities. 

 (Wixon et al. 2002) (Stickdorn and Schneider, 
2009) 

Ethnography Type of observation which 
relies on analyst 
participation and 

experiences. 

(Li et al. 2005) (Salvador et al. 2014)  

Surveys & 
Questionnaires 

Tools providing quick access 
to wide audiences. 

(Kamsties et al. 1998) (Mao et al. 2005), (Salvador 
et al. 2014) 

 

Interviews A technique where the 
analysts interview the users 

for system requirements. 

(Li et al. 2005), 
(Kamsties et al. 1998) 

(Mao et al. 2005), (Salvador 
et al. 2014) 

(Stickdorn and Schneider, 
2009), (Blomkvist & 

Holmlid, 2011) 

On-site 
interviews 

Interviews done in company 
context. 

(Aranda et al. 2007)   

Contextual 
Inquiry Interview 

A mixture of observation and 
interview done in context. 

 (Holtzblatt et al. 2005), (Mao 
et al. 2005), (Salvador et al. 

2014) 

 

Meetings, 
negotiations and 

unstructured 
discussions 

Discussions among the 
project stakeholders. 

(Aranda et al. 2007)   

Workshops Facilitated and structured 
meetings where the project 
stakeholders work together. 

(Kamsties et al. 1998)  (Stickdorn and Schneider, 
2009), (Blomkvist & 

Holmlid, 2011) 

Focus groups Interactive and facilitated 
sessions with a selected 

group of users. 

(Li et al. 2005) (Mao et al. 2005)  

Participatory 
design 

Analysts and users create 
designs together with 

different tools and 
techniques. 

 (Mao et al. 2005)  

Sketching Analysts create 
visualizations together with 

the users 

 (Tohidi et al. 2006a) (Blomkvist & Holmlid, 2011) 

Card sorting A technique where the users  (Mao et al. 2005) (Blomkvist & Holmlid, 2011) 
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sort labeled series of cards, 
which each as a functionality 

or content. 

Scenarios Technique where detail filled 
real life stories are used to 

elicit requirements. 

(Nikula et al. 2000), 
(Weidenhaupt et al. 

1998) 

(daSilva et al. 2011) (Nielsen and Storgaard 
Hansen, 2014), (Stickdorn 

and Schneider, 2009), 
(Blomkvist & Holmlid, 2011) 

User stories Short stories of users 
performing actions used to 

elicit requirements. 

(Aranda et al. 2007) (daSilva et al. 2011)  

Throwaway 
prototypes 

Low fidelity prototypes 
created for getting feedback 
quickly. Thrown away after 

use. 

(Aranda et al. 2007)  (Blomkvist & Holmlid, 2011) 

Storyboards Series of drawings or 
pictures that visualize a 

particular series of events. 

  (Stickdorn and Schneider, 
2009), (Blomkvist & 

Holmlid, 2011) 

Roleplaying Users and potentially staff 
members take roles and act 

certain events. 

  (Blomkvist & Holmlid, 2011) 

Stakeholder 
mapping 

Visual or physical 
representations of the 
stakeholder groups. 

  (Stickdorn and Schneider, 
2009) 

Brainstorming A group ideation technique 
where the stakeholders try to 
come up with as many ideas 

as possible. 

  (Stickdorn and Schneider, 
2009), (Blomkvist & 

Holmlid, 2011) 

Self-invention Requirements are invented 
without using any particular 

technique. 

(Kamsties et al. 1998)   

 

The list of used and proposed discovery techniques shown in Table 1 has 20 techniques 

ranging from self invention to the most user intensive techniques. Interviews and scenarios 

are clearly mentioned in most of the sources, with interviews being mentioned in the literature 

of all of the disciplines. However, that does not mean they are the most applicable 

techniques. It is also notable, that only few techniques such as self invention or brainstorming 

do not require users to participate at all. Many of the listed techniques also require some sort 

of supporting artifact to be used e.g. storyboards in storyboarding, cards in card sorting, 

prototypes in throwaway prototyping etc. Furthermore it is notable, that almost all of the 

techniques require some amount of preparation, one can’t just simply start doing the 

techniques immediately. 

 

Table 2: Analysis & modelling techniques used in or proposed for small companies or agile 

projects 

Analysis & 
Modelling 
technique 

Description Requirements 
Engineering 

literature sources 

User-centered Design 
literature sources 

Service Design 
literature sources 

SRS System Requirements 
Specification, the main list 

of requirements in 
Requirements Engineering. 

(Kamsties et al. 1998)   

UML A language and tool to 
model e.g. databases. 

(Aranda et al. 2007), (Li 
et al. 2005) 
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Analysis 
document 

No information available 
for this technique. 

(Aranda et al. 2007)   

State Machine No information available 
for this technique. 

(Li et al. 2005)   

Task Analysis Activity of analyzing task 
and event flows for 

meaningful information. 

 (Mao et al. 2005)  

Affinity Diagram A technique for 
representing and 

structuring insights to a 
wall sized diagram. 

 (Holtzblatt et al. 2005)  

Personas Fictional person profiles 
used in communication 

and to test designs. 

 (daSilva et al. 2011) (Nielsen and Storgaard 
Hansen, 2014), (Stickdorn 

and Schneider, 2009), 
(Blomkvist & Holmlid, 

2011) 

Work Models Visual and structured 
representations of work 

environment, event flows, 
artifacts, etc... 

 (Holtzblatt et al. 2005)  

Customer-Journey 
map 

A visualization of the 
customers journey through 

a service. 

  (Stickdorn and Schneider, 
2009), (Kimbell, 2009), 
(Blomkvist & Holmlid, 

2011) 

Service 
Blueprinting 

A detailed, collaboratively 
produced visualization of 
the service, that includes 
all the actors, channels 

and stages of the service. 

  (Zehrer, 2009), (Stickdorn 
and Schneider, 2009), 

(Kimbell, 2009), (Blomkvist 
& Holmlid, 2011) 

 

As Table 2 shows Personas is the most mentioned analysis and modelling technique and is 

mentioned in UCD and Service Design literature. It is the only technique, that is used or 

proposed in at least two disciplines. One could say, that the analysis and modelling 

techniques are one aspect, that differentiate the disciplines from each other, at least to some 

extent. The techniques used in RE such as SRS, UML and State Machine are real 

“engineer”-like disciplines. Techniques in UCD and Service Design on the other hand are 

more visual and people oriented. This directly is a reflection of the focus and goals of each 

discipline in general. 

 

Table 3: Evaluation techniques used in or proposed for small companies or agile projects 

Evaluation 
technique 

Description Requirements 
Engineering literature 

sources 

User-centered Design 
literature sources 

Service Design 
literature sources 

Customer 
feedback 
through 

meetings 

Discussions with the 
customers. 

(Aranda et al. 2007)   

Requirements 
Testing 

Testing the requirements 
against a pre-defined set of 

tests. 

(Kamsties et al. 1998)   

Prototypes Using early partial, 
possible or preliminary 

versions of the system for 
evaluation. 

(Nikula et al. 2000), (Cao 
and Balasubramaniam, 

2008) 
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LowFi 
Prototypes 

Cheap and low-detailed 
prototypes used for 

evaluation. 

 (daSilva et al. 2011), 
(Salvador et al. 2014), 

(Salah et al. 2014) 

 

Paper Prototypes Low fidelity prototypes 
created from paper used to 

evaluate a system. 

 (Nielsen, 2009), (Holtzblatt 
et al. 2005) 

(Stickdorn and Schneider, 
2009) 

HighFi 
Prototypes 

High fidelity and high 
detailed prototypes used 
for evaluating a system. 

 (Salvador et al. 2014)  

Service 
Prototyping 

Simulation of the service 
experience ranging from 

sketches and roleplaying to 
full scale simulation. 

  (Blomkvist and Holmlid, 
2010), (Blomkvist and 

Holmlid, 2011) 

Service 
Blueprinting 

Using a detailed 
collaboratively created 

visual representation of the 
service for evaluation. 

  (Stickdorn and Schneider, 
2009), (Kimbell, 2009) 

Heuristic 
Evaluation 

A standalone technique 
where the analysts use a 

list of heuristics to evaluate 
a system. 

 (Nielsen, 1994b), (Mao et al. 
2005), (Salvador et al. 

2014), (Salah et al. 2014) 

 

Cognitive 
Walkthrough 

Analysts work through a 
series of tasks and ask 

questions from the 
perspective of the user. 

 (Salvador et al. 2014)  

Informal Expert 
Review 

A usability expert is used 
to review a system. 

 (Mao et al. 2005)  

Inspections Formal sessions where 
experts evaluate the 

system. 

 (daSilva et al. 2011)  

Usability 
Evaluation 

Using some technique to 
evaluate the system 

usability. 

 (Mao et al. 2005)  

User Testing Using end-users to test 
and evaluate the system. 

 (daSilva et al. 2011), 
(Salvador et al. 2014), 

(Salah et al. 2014) 

 

 

Table 3 shows that some type of prototyping is used or proposed in each discipline. Using 

paper prototypes was the most commonly referred technique. Like in Table 2, Table 3 also 

shows some more discipline specific differences such as requirements testing in RE or 

service prototyping in Service Design. 
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4. Research approach 

4.1. Research process 
This research used the insider action research process described by Coghlan (2001).  

Insider action research is a special case of action research with one key difference: the 

researcher is also participating actively in the process being researched. It follows the same 

iterative process as action research, which is described by Avison et al. (1999) and 

Baskerville (1997). In action research the researchers and the practitioners collaborate 

together and plan, introduce and evaluate change in complex social processes in iterations. It 

allows the researchers to iteratively approximate and create better processes (Baskerville, 

1997). According to Avison et al. (1999) action research encourages researchers to 

experiment through intervention and to reflect on the effects of intervention and the 

implication to the theories. It could be used e.g. in a situation, where the researcher wants to 

try out a new theory, gain feedback and to modify it. The insider action research was selected 

for this thesis, because it allowed the researcher to participate in the design project and to 

evaluate the design techniques in context. This was needed in order to answer to RQ3. 

Design science was another approach considered, but it was rejected because it focused too 

much in the resulting design instead of the used design techniques. 

 

The research process used in this thesis is shown in Figure 5, however only one iteration of 

the process was done. The goal of the research was to use and evaluate a set of design 

techniques in a small company in terms of costs and results and thus answer to RQ3. The 

company had not used any of the used design techniques before, so the change introduced 

to the researched problem was the devised set of design techniques. 

 

 
Figure 5: The process of this research 

Problem diagnosing 

In the first step of the research process the researcher studied the company’s problem from 

the company’s and from the academias perspectives. The goal was to find out what was the 

actual problem and to find out possible ways to fix the problem and thus find a direction for 

this research. This step was taken before the design project and it helped in figuring out the 

measures for technique evaluations. 

Action planning 

During action planning the researcher used the context information, the literature review and 

common sense to construct a set of design techniques for the design project. In addition the 

criteria for evaluating the techniques and estimations for the design project were made. 
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Action taking 

The design project was conducted in the action taking phase and all the related design 

artifacts were created. The researcher used the following techniques to come up with the final 

designs: 1 CI Interview with an in-house webcast producer, 1 interview with an in-house 

webcast producer, 4 interviews with customers, 2 Service Safari sessions, 6 sessions 

creating the affinity diagram, 1 session of creating wireframe prototypes with using Nielsen’s 

heuristics and 4 sessions of prototype evaluation with 2 in-house users and 2 customers. In 

addition of the researcher, an employee of Magneetto Media used approximately 15 minutes 

to proof read an e-mail used in recruiting people for interviews. While using the techniques, 

the researcher reported the amount of time used for each technique. 

Evaluating 

All the outputs from the design techniques were evaluated mainly by the researcher and two 

web developers from the company. The raw outputs such as audio transcriptions, notes, 

diagrams and prototypes were evaluated by asking the web developers if they found them 

useful for their work. The researcher evaluated their usefulness for the design project. The 

individual insights and ideas from the interviews, contextual interviews and service safari 

sessions were evaluated with a questionnaire by the researcher and two web developers in 

the company. The prototyping activities were evaluated by asking the 2 in-house users and 2 

customers for their opinion on if they thought the technique was useful for Magneetto Media 

and for the project. Finally the researcher and one of the product owners of the WMS system 

evaluated the project as a whole. The details of evaluating the techniques are described with 

more detail in chapter 4.3. 

Specifying learning 

In the final step of the research process the researcher reflected what was learned during and 

after the WMS design project from the company’s perspective. In addition he estimates how 

this research contributes to the academic research on using design techniques in small 

companies. 

4.2. Project context 
The research took place in a Helsinki based small online video solution company called 

Magneetto Media and their software service project called WMS2 during the fall and early 

winter in 2014. Magneetto Media’s main revenue comes from filming, editing and publishing 

live and on-demand webcasts and videos. The company had around 10 full-time video and 

webcast producers and one full time and two part time software developers at the time. 

During the spring of 2014 Magneetto Media started planning the next generation of WMS: the 

WMS2. Three main user groups were identified and this research project was started to make 

the next generation design. The research was to be done with one person, who is also the 

author of this thesis and the main developer and designer of WMS.  

Webcast Management System 

WMS is a web platform and self-service created in Magneetto Media for the daily use of 

webcast producers. It enables the webcast producers to create, manage and publish live or 

on-demand webcasts. WMS was mainly developed for inhouse use and it was based on the 
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needs of Magneetto Media. The main user group of the service had been the inhouse 

webcast producers. However, few other companies use it as well as a webcast publishing 

service. 

The WMS2 Project 

Executives of Magneetto Media decided, that the next generation of WMS should support the 

needs and daily activities of the newly identified user groups: the webcast producers, video 

publishers and webcast customers. One of the biggest problems of WMS was its usability. It 

wasn’t thought as usable even among the Magneetto Medias in-house webcast producers. 

Magneetto Medias goal within this research was to find out the user needs and activities and 

to create and test a usable design. 

The researcher 

At the time the researcher was 27 year old Computer Science masters student in Aalto 

University. He had been working for Magneetto Media for two years as a web developer. In 

total he had 6 and ½ years of experience in professional web development in creating 

applications from scratch to products. The researcher’s major in the university had a high 

emphasis on usability and he had taken multiple classes on user-centered design. In 2 school 

projects he had interviewed people and created affinity diagrams. In addition to school 

projects he had no professional experience on using field techniques. 

4.3. Evaluating the design techniques 
The design techniques were evaluated during the evaluation phase of the research process. 

Used time was measured for each technique in 15 minutes precision. The direct outputs of 

the design techniques were evaluated for usefulness by the researcher and a number of 

other people. The researcher reflected the importance of the technique to the design project 

and for the company in general. Other evaluators evaluated the techniques by their 

usefulness to them, their work and the company. So the web developers in the company 

were asked, if they find the output of a technique somehow useful in their work. Table 4 

shows the techniques, the evaluating method and the evaluators used.  

 

Table 4: The evaluators and evaluating methods for usefulness for each used design 

technique. 

Technique What was evaluated Evaluators Evaluating method 

Interviews Audio transcriptions the researcher, 2 
web developers 

The evaluators were asked if 
they find the transcriptions useful 

in their work. 

Contextual Inquiry 
Interview 

A4 of notes the researcher, 2 
web developers 

The evaluators were asked if 
they find the notes useful in their 

work. 

Service safari 19 ideas the researcher, 2 
web developers 

Questionnaire 

Insights from 129 insights the researcher, 2 Questionnaire 
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interviews and CI 
interview 

web developers 

Affinity diagram A virtual affinity 
diagram done with 

draw.IO 

the researcher, 2 
web developers 

The evaluators were asked if 
they find the prototypes useful 

for creating user interfaces. 

Wireframe 
prototypes 

4 wireframe prototypes 
with 22 slides 

the researcher, 2 
web developers 

The evaluators were asked if 
they find the prototypes useful 

for creating user interfaces. 

Prototype 
evaluation 

Prototyping technique 
in general 

the researcher, 2 in-
house users, 2 

customers 

The evaluators were asked if 
they find prototyping useful for 

Magneetto Media. The 
evaluators were the same 
people, who evaluated the 

prototypes. 

 

A questionnaire shown in Figure 6 was created to evaluate the insights and the ideas 

generated from the discovery phase of the project. For all the insights in the questionnaire 

two questions were asked: if the evaluator knew about the insight and if they found it useful. 

The novelty of an insight had three options: unknown, assumed and known. The evaluators 

were told to select the known-option only, if they could remember someone having the issue 

in the insight. The assumed-option was for those insights, that the evaluator assumed to exist 

but didn’t remember anyone actually mentioning them. The unknown-option was used, if the 

evaluator had no prior knowledge of the issue.  

 

The usefulness of an insight had four options: unknown, not useful, maybe useful and useful. 

The useful-option was for those insights, that the evaluator thought, that will be used in the 

WMS2 design. The maybe-option was used, if the evaluator was unsure of the usefulness. 

Not useful was only selected if the evaluator was sure, that the insight would not be used in 

the project. No idea-option was for those insights, which the evaluator didn’t know if they 

would be useful at the time or in the future. The ideas generated by the Service Safari were 

evaluated as well, however only the usefulness of them was evaluated. 

 

 
Figure 6: A screenshot of the evaluation questionnaire. 

 

Finally the project was evaluated as a whole: the results were reflected against the original 

goals and estimations by the researcher and the product owner of the WMS service. In 

addition the project success factors were evaluated. 
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5. Research results 

5.1. Problem diagnosing 
In the spring of 2014 Magneetto Media’s problem related to the design project was, that they 

had no systemic, cheap and effective approach for doing design projects. They had no prior 

experience in discovering user needs by using field techniques and no professional design 

people to use the techniques. Thus they had no idea how to conduct a design project with 

some level of user study nor did they know how to make it efficient as possible in the given 

context. The literature review done in this thesis revealed, that the problem is much wider. 

Only few relevant sources on using design techniques in small companies were found. Not 

knowing how to conduct a design project makes it hard for company managers to decide 

whether to invest in the design project or not. 

 

It was identified, that in order to get more information, the design techniques and the design 

project as a whole should be measured somehow. Projects are often discussed in terms of 

time, money and personnel. Companies want to get good results as quickly as possible with 

using the least amount of money and people as possible. Thus time, money and personnel 

were selected as measures for the techniques. However, as it turned out, no additional costs 

occurred in addition to time and employee effort and thus only time and personal effort were 

used as measures in this research. The context of technique use was identified as an 

important factor and thus choosing and using the techniques, reporting their results and 

describing the project context were reported to maximize the amount of data generated by 

this research. One way to measure a project as a whole is to reflect the results with the 

original goals. Thus it was decided to measure the design project in this way. 

5.2. Action planning 

5.2.1. General 

The first step was to choose a set of design techniques for the context. But before that, the 

objectives of the project had to be made clear. The high level objective of Magneetto Media 

was to create a usable design, which would bring in more users to the service. The high level 

objective was divided into three sub-objectives:  

 

1. To get as much information on users, their needs and activities as possible 

2. Create usable designs, that are based on facts 

3. Evaluate and refine the designs with users 

 

The chosen design techniques would need to support these goals in order to reach the higher 

goal. The techniques were chosen in three ways: using the sources from the literature review, 

considering the context information and using common sense. The literature review showed, 

that there are number of used and proposed methods, that could be usable in this project. 

However, the context set out few constraints on the techniques. There was only one 

researcher/practitioner so the techniques would have to be doable alone. Also the researcher 
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had no prior work related field experience and had attended to some usability courses in 

Aalto University, so the required skill level would have to be from low to mediocre.  

The approximated length of the project was about 40 man hours. During that time around 4 

people would be used as sources in discovery phase, the analysis, possible models and the 

designs would be made and finally tested with another 4 users.  

5.2.2. The chosen techniques 

Discovery phase 

Contextual Inquiry Interview was selected as the primary method for the discovery phase. It 

was chosen because firstly it was recommended and used even in small projects with good 

results as shown by the literature (Holtzblatt et al. 2005). Secondly it combines observation 

and interviewing techniques, which could prove to be useful and thirdly even if the 

observation part would fail, a normal interview would still be possible to be conducted. 

 

The second technique to be used was unstructured interviews. It was selected to be a 

backup if a CI interview would not be possible for a reason or another. Interviews were used 

or proposed to be used in all of the disciplines as is shown by Table 1. 

 

The third chosen technique was Service Safari. This technique was not mentioned to be 

used in small companies or agile projects. However, the technique description for Service 

Safari in chapter 3.3.4. seemed to the researcher as doable alone, fairly quickly with at least 

average results. 

Analysis & Modelling 

Affinity Diagram was selected for the main analysis tool because the researcher had a little 

prior experience of it and it was recommended by Holtzblatt et al. (2005). 

 

Before the project it was unknown whether or not any models had to be created. The 

researcher chose personas and flow models as potential modelling techniques. These 

selections were based on a pure guess, that something like that would probably be needed. 

The researcher had prior experience of using personas in a university project. 

Creation 

As shown in Table 3 some sort of prototype evaluation was used or proposed by 7 different 

sources. The type and level of the prototype was the only question. According to the literature 

low fidelity prototypes, such as paper prototypes are suitable for small projects and as 

mentioned in one source (Salvador et al. 2014), even high fidelity prototypes could be 

applicable. However, the prototype creation was estimated to take at most 8 hours and 

previous experience of the researcher indicated, that 8 hours could be too little time for good 

high fidelity prototype. So the only educated guess at this point was that some sort of mock-

up interfaces would probably be the way to go. 

Evaluation 

Prototype evaluation was selected as the first evaluation technique as mentioned in the 

creation phase. Heuristic evaluation was selected as the second evaluation technique, 
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because it was mentioned to be one of the cheapest techniques and it would be possible to 

do alone. 

5.2.3. Project estimations 

The hypothesis was, that in 40 man-hours the selected design techniques would generate 

information, analyze it, make designs and evaluate the designs with the users. Table 5 shows 

the overall estimations. 

 

Table 5: Estimations for the design project 

What Actions Time Estimate 

Discovery phase Plan interviews and contextual interviews, do 
at least 4 interviews, transcribe the interviews, 

do 2 service safari sessions 

16 hours 

Analyzing & modelling Analyze the generated data and create affinity 
diagram and the additional models 

8 hours 

Creating designs Create designs/prototypes from the analyzed 
data 

8 hours 

Evaluating the designs Evaluate the designs with at least 4 users, 
refine the designs 

8 hours 

 Total 40 hours 

 

However the approximations in Table 5 were really coarse, because the researcher had no 

idea what to expect from a number of the selected techniques. It was known beforehand, that 

it would take multiple weeks to conduct all the interviews and evaluations, since Magneetto 

Medias customers would be quite busy. It was approximated to take at least 3 weeks to go 

through all the steps of the project. 

 

The overall estimate for the selected techniques was, that in 40 man-hours the techniques 

would prove to be sufficient to help Magneetto Media with the design. The contextual 

interviews were thought to provide detailed process information complemented the more 

general level information from the normal interviews. Service Safari was estimated to give few 

good ideas. The affinity diagram would help to transform the interview transcriptions and 

ideas to a structured analysis of the users’ activities, problems and needs. Prototyping would 

help to evaluate and refine the created designs. However, it was thought, that all the 

techniques would have to be tailored heavily to suit the project context. It was decided that 

the tailoring would take place along the way, so the techniques were not pre-planned that 

thoroughly. It was known beforehand that there would be some issues: the schedule would 

probably have to be revised a bit along the way and some techniques would possibly have to 

be changed.  
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The estimate for the project results was, that the discovery and analysis phases would 

generate enough insights to be used in prototype creation and evaluation, which would 

enable the management to decide which kind of design to go with. However, it was unknown, 

whether or not the design would be a high level system design or more detailed some part of 

the service. It was also estimated, that the project would bring new information on how to do 

similar future projects in the company’s context. However, it was also estimated, that only a 

little of new information would be generated, since Magneetto Media had already a lot of 

information on webcast producers and a lot but bit less on video publishers. The main benefit 

of the project would come from removing assumptions, polishing details and actually getting 

user feedback on the designs. 

5.3. Action taking 

5.3.1. Discovery phase 

The discovery phase started out with writing the recruiting e-mail for the contextual inquiry 

interviews and regular interviews. It took two hours to write and proofread the e-mail. A 

colleague was use for the proofreading and it took her around 15 minutes. The time used to 

write the e-mail was divided in the costs of normal interviews and CI interviews, because the 

same e-mail was used for both techniques. The second thing to do was to define what kind of 

information was wanted from the interviews. After defining the goals it was possible to design 

the questions for the interviews. However, it was hard to define a question set, that would be 

usable with all the users, because the user groups were too heterogeneous. Instead three 

sets of questions were produced. 

 

Recruitment e-mails were sent straight after receiving the customer contact list from the CEO. 

Then the first big issue was encountered: the customers were busy and the first meeting was 

agreed to be three weeks after the project initiation. The second issue was, that in two cases 

we couldn’t acquire the people we wanted, but their colleagues instead. While waiting for the 

customer interviews, it was possible to proceed with Service Safari sessions and CI 

interviews and interviews with Magneetto Media webcast producers.  

 

Two one hour Service Safari sessions were done. An internet browser was the only tool 

required for the technique. Similar services to WMS were first searched by using Google and 

then they were examined in more detail. Around half of the found services couldn’t be 

examined, because they needed to be purchased first. While examining the services, the 

researcher evaluated the approaches taken by them. All the good approaches were looked 

more closely and if applicable and idea for WMS2 was conceived. The sessions generated a 

total of 19 ideas. 

 

The researcher was able to conduct only one CI interview during the project. One customer 

said, that it wasn’t possible to follow the webcast producers to an online event. In the other 

cases CI interview wasn’t applicable, because the person interviewed was a colleague to the 

person the researcher wanted to interview and thus wasn’t exactly in the target population. 

The CI interview was done with a Magneetto Medias own webcast producer. The interview 
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took 3.5 hours to do and the travelling took a total of 30 minutes. Rapid Contextual Design by 

Holtzblatt et al. (2005) was used as a reference on how to conduct a CI interview. During the 

interview the researcher observed the interviewee doing his work and asked questions at the 

same time. The output from the interview was one A4 full of notes. 

 

During the project a total number of 5 interviews were conducted and they took 10.5 hours to 

do. One video publisher, two webcast producers and two colleagues of video publishers were 

interviewed. The colleagues of the video publishers proved to be quite resourceful in a more 

higher level, even though they were not directly in the target user population. Others knew 

and discussed more about specific details of their activities and problems. Each interview was 

recorded with a smartphone and after the interview the audio tape was transcribed. The 

transcribing took at least as much time as interviewing the users. It was done mainly because 

analyzing an audio tape was thought to be difficult and more time consuming than analyzing 

transcribed paper. The length of the interviews varied from 30 to 60 minutes. The predefined 

questions were used, but most importantly the researcher improvised and pursued interesting 

details and topics.  

 

Table 6: Time usage in discovery phase 

Technique Number of 
sessions 

Total time used (h) Time used for 

Contextual Inquiry 
Interview 

1 5 writing recruiting e-mail, travelling, 
proof-reading e-mail, conducting 

the interview 

Interview 5 10.5 writing recruiting e-mail, travelling, 
conducting the interview, 

transcribing audio recordings 

Service Safari 2 2 Doing Service Safari 

5.3.2. Analysis & modelling phase 

Creation of the affinity diagram started out as soon as the first Contextual Inquiry Interview 

was done. The tool used for creating the diagram was Draw.io pro, which is a free Google 

Drive application. Each insight was put to the diagram with the sources of the insight. The 

diagram was built iteratively after each interview in the following way: the transcribed 

interview was analyzed, affinity notes were created and the categorization of the notes was 

iterated. It took a total of 4.75 hours to come up with the final diagram.  

 

Work models and personas were not used in this project even though they were initially 

planned. The researcher thought, that they would provide no additional value to the project 

and decided not to do them. 
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Figure 7: One category from the affinity diagram 

 

Table 7: Time usage in analysis and modelling phase 

Technique Number of 
sessions 

Total time used (h) Time used for 

Affinity diagram 6 4.75 generating the insights, 
categorizing insights, creating 

categories, iterating the process 

5.3.3. Creation phase 

After the affinity diagram was ready, it was time to create the prototypes. At this point it was 

clear, that in the given timeframe it was impossible to create a prototype, that represented the 

whole system. Instead multiple low fidelity prototypes were created to maximize the insight 

usage. The goals of the prototypes were to get feedback on: the overall flow of the activities, 

the used terminology, individual input fields and other design decisions. The prototypes were 

created in Powerpoint and they consisted of only text, images, rectangles and lines. This way 

they could be edited in the prototyping session according to the user feedback. A total of four 

prototypes were made consisting of a total of 22 wireframe slides. Figure 8 shows the general 

detail level of the prototypes. Creating the initial prototypes took a total of 4.75 hours and 

after evaluation sessions they were refined for 1.5 more hours. 
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Figure 8: One page of a prototype showing the prototype detail 

 

During the prototype development it occurred, that the planned Heuristic Evaluation could be 

done at the same time as the development. Instead of having separate evaluation sessions, 

the Nielsen’s ten usability heuristics (Nielsen, 1995a) were used while creating the 

wireframes. After each slide was created, it was evaluated quickly against the heuristics. This 

technique proved to be successful in refining the prototypes already in the creation phase. 

 

Table 8: Time usage in creation phase 

Technique Number of 
sessions 

Total time used (h) Time used for 

Creating wireframe 
prototypes 

1 6.25 creating prototypes, refining 
prototypes 

5.3.4. Evaluation phase 

The prototypes were evaluated by three Magneetto Media employees and one customer. 

Evaluation session lengths varied from 15 to 60 minutes. This was because not all prototypes 

were evaluated by each user. The prototypes were shown to each evaluator after which the 

researcher explained them a bit. Afterwards the evaluator commented each of the slides and 

ideas freely and the researcher refined the prototypes according to the feedback. During the 

session the researcher took notes on bigger changes, that couldn’t be made instantly, and 

made the refinements afterwards. Evaluating the prototypes with four users took 2 hours and 

15 minutes. 

 

Table 9: Time usage in evaluation phase 

Technique Number of 
sessions 

Total time used (h) Time used for 

Evaluating 
prototypes 

4 2.25 travelling, evaluating sessions 
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5.4. The design project evaluations 

5.4.1. The used techniques 

Interviews 

For this project the interviews were the main source of insights and produced 123 (91%) of all 

the generated insights. 118 of the insights were only from the interviews, meaning that 5 

insights were from both the interviews and the CI interview. 36 (29%) of the insights were 

used in the prototype creation. The interviews themselves took on average ~2 hours per 

interview to conduct, which is somewhat what expected. The 2 hours includes the 

transcribing time, which usually was the same as the interviewing time. The researcher had 

prior experience of interviewing people for other university projects. The interviewing situation 

can be difficult for some, since it requires listening and analysis at the same time. Pursuing 

the right information does matter, so if the interview questions are not predefined the person 

conducting the interview should have some interviewing skills to start with. Doing a prototype 

interview can help first timers a lot. 

 

The raw output from the interviews was their transcriptions. These were evaluated as useless 

by 2 colleague web developers as such, since they would need to be analyzed first. 

Usefulness of the interviews could be measured after the affinity diagram and the insights 

were generated. The researcher and the two colleagues evaluated the insights by their 

usefulness and novelty to the company as described in chapter 5.2.4. On average 75% of the 

insights were evaluated as useful, 20% of theme were evaluated as presumptions, 28% of 

them were evaluated as new information and 17% of them were both new and useful for the 

company. Table 10 summarizes the insight evaluations for the interviews. 

 

Table 10: Evaluations of the insights generated by the conducted interviews 

Evaluator Useful insights New insights Useful & new insights Presumptions 

Researcher 71% 34% 24% 38% 

Web developer 1 70% 26% 10% 10% 

Web developer 2 83% 22% 16% 12% 

Average 75% 28% 17% 20% 

 

It is interesting, that on average of 28% of the insights were evaluated as novel by the 

evaluators, but only 10 (8%) of the insights were completely novel for all the three evaluators. 

This means, that the general knowledge of the targeted user population is not shared by all 

within the company. Instead some people know more about certain aspects of the users than 

others. 

 

The researcher thought, that the interviews were a critical part of this project. Without them 

the project wouldn’t had been possible as planned. The insights generated from the 

interviews were evaluated as highly useful. There was also a quite high presumption rate. 
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This means, the 20% of insights which were evaluated as presumptions are now known by all 

the three evaluators. So interviews don’t only generate new information, but they remove 

presumptions from the company’s knowledge pool too. Working with facts helps bringing 

focus and certainty to discussions. However, the total usefulness of the insights cannot be 

measured at the time of writing this thesis. Many parts of the service were not prototyped but 

they could be in the future. Also some insights considered as useless might become useful in 

the future. 

Contextual Inquiry Interview 

Only one contextual inquiry interview was done in the project. As estimated before the CI 

interview produced a lot of detailed information about the activity flow of the interviewee. The 

CI interview generated a total of 17 insights, which is a bit less than the interviews averagely 

produced. The reason for this was, because the CI interview followed only one activity 

whereas the interviews could probe multiple activities, problems and themes. 6 (35%) of the 

17 generated insights were original and not revealed by the normal interviews and 4 (23%) 

out of the 17 insights were used in prototype creation. The CI interview took 5 hours to 

conduct which is 2,5 times more than regular interviews. However, it enabled the access to 

information not otherwise accessible. This detailed information lead directly to the 

development of one of the prototypes and thus the technique was important for the design 

project. The researcher is unable to evaluate the required skill level for CI interviews after 

doing only one of them and he recommends the Rapid Contextual Design by Holtzblatt et al. 

(2005) as a practical guide. 

 

The raw output of this technique was an A4 full of notes written by the researcher. The notes 

were also evaluated as useless as such by 2 web developers. They said they would require 

analysis to create something useful. Table 11 summarizes the evaluated insights generated 

by this technique. The averages are roughly the same as in the interviews in Table 10, 

however because the researcher had no prior experience of this technique and because only 

one CI interview was conducted, the results of the techniques shouldn’t be directly compared. 

 

Table 11: Evaluations of the insights generated by contextual inquiry interview 

Evaluator Useful insights New insights Useful & new insights Presumptions 

Researcher 70% 35% 17% 29% 

Web developer 1 52% 29% 11% 11% 

Web developer 2 76% 11% 5% 0% 

Average 66% 25% 11% 13% 

Service Safari 

Service Safari proved to be a really light weight technique that can produce a lot of good 

ideas.  

The good thing about the technique is, that it can be done alone and doesn’t need much 

preparation. Just open the web browser and start going through different services. The 

technique is extremely helpful, because in the world of web design the chances are, that 
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someone has already solved the problem or a similar you are having. Now the only task is to 

find the solution and evaluate its usefulness in a given project. The technique provides good 

information on how to do or not to do things in your own service.  

 

In this project 4 out of the 19 ideas generated with this technique, were used in the prototype 

creation. On the average 70% of the ideas were evaluated as useful by the researcher and 

two web developers. None of the ideas were evaluated as completely useless. The technique 

was used for a total of 2 hours, which is not much for many good ideas. However, there might 

be an upper limit how many good ideas this technique can produce. The researcher felt, that 

after the hour of service surfing no more ideas were produced. One reason for this could be, 

that the surveyed services were too similar to each other. The researchers final evaluation of 

the technique is, that it is cheap, fast, produces good ideas up to a point and could be used in 

other similar projects as well. 

Affinity Diagram 

Creating the Affinity Diagram worked as the key analysis technique for the project. Firstly the 

diagram worked as an environment for all the created insights. Secondly it made the 

categorization of the insights really easy and thirdly it enabled the researcher to visually 

structure and view all the generated insights. Creating the diagram took 4.75 hours which is 

3.25 hours less than approximated during planning. The researcher had prior experience of 

creating affinity diagrams in two university course projects but he thinks, that the technique 

should be easy for a non-experienced person as well. 

 

Two colleague web developers of the researcher evaluated the diagram. According to them, 

the diagram itself is not directly that useful. The idea-category in the diagram was the only 

thing they thought could be used directly. One of them said, that he would have to spend 

some time with the diagram and he would need to have knowledge of the old WMS service to 

make the diagram more useful. He also said, that the diagram is more useful than the 

transcribed interview papers and that the diagram shows all the useful information out of the 

interviews in a compact format. However, he noticed, that the importance of each insight for 

the user is missing. All the insights seemed equal in importance, when they are actually not. 

Some of the users emphasized certain requirements and this should be reflected in the 

diagram as well. For this project this wasn’t evaluated as a problem, since the researcher 

remembered the most important insights and the persons behind them. 

Wireframe prototype creation 

The created wireframe prototypes worked really well for this design project. Firstly they didn’t 

require any expensive tools. The used free and intuitive tools enabled the researcher to fully 

focus into the design of the prototypes instead of the prototyping application. The digital form 

of prototypes enabled the researcher to copy them and to modify the copies as he wanted. 

With paper prototypes this would require some extra effort. Secondly the prototypes were 

really fast and easy to produce in the wireframe format. Thinking of prototype details took 

most of the time and actually creating them was really fast. Thirdly the use of heuristics 

during prototype creation helped the researcher to avoid obvious design pitfalls. Evaluating 

the slides against the heuristics made sure, that all the slides used correct terminology and 
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that help was available. 4 wireframe prototypes with a total of 22 slides were created and 

refined in 6.25 hours, which was 1.75 less than approximated. Creating the slides did not 

require any special drawing skills because only images, lines, text and rectangles were used. 

However, the researcher had been a professional web developer for 6 and ½ years at the 

time of creating the prototypes and did use his knowledge on the basics of web design. 

 

The prototypes were evaluated by two web developers, who both have been working with the 

front end design of WMS. They both said that the prototypes are useful enough to create a 

working user interface from them. The front end architecture could also be designed, since 

the wireframe prototypes showed the process flow of the prototyped activities. Only questions 

would be the decoration, colors and theming of the pages as the prototypes did not include 

these details. However, once a theme is designed, it could be applied to all the slides of the 

prototypes. With these wireframe prototypes the developer would have to create the html 

code from scratch. However, it is faster and cheaper to refine the design, if the prototypes are 

simple than to refine them by using html language. In the best case the html is written only 

once, after the design has been set and agreed to. 

Prototype Evaluation 

Evaluating the prototypes with users was probably the most important technique used. It 

enabled the researcher to get feedback and refine the prototypes even further. Even though 

an intensive user research is done, the resulting designs can still have major flaws in them. 

For that reason it is extremely important to get feedback on the design decisions. The four 

evaluation sessions in the design project took 2.25 hours. It is surprisingly little time for such 

an important technique. Even few minutes with a prototype can reveal major issues with the 

design. The researchers opinion is, that if only one technique is used it should be prototype 

evaluation. 

 

During the prototype evaluation sessions, the evaluators were asked how useful is the 

prototype evaluation for Magneetto Media and the project. Each of the evaluators thought, 

that the technique is extremely useful for the company and it should be done more. One 

webcast producer said, that each feature implemented in the system should be prototyped 

first. Each of the evaluators also liked the fact, that they were asked how things should be 

done and that they could affect the end results. Previously all the features were made in a 

code-first way. This resulted in many of the features being unusable for many of the users. So 

in addition of creating better products, evaluating the prototypes could help in customer 

relationships also. 

5.4.2. Summary of the project 

The planned schedule for the project was 40 man hours and three weeks. As shown by the 

summary of the project results and costs in Table 12, the project took 30.75 man hours to 

complete. The three week approximation was exceeded with one week. In addition to the 

researcher, one additional person was used for a short time to proof read the interview 

recruiting e-mail. Evaluating the technique outputs was not considered part of the design 

project itself and thus the people used are not included in the project costs. No special tools 

were purchased for any step of the project.  
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The discovery phase took 17.5 hours, which is 1,5 hours more than approximated initially. 

The analysis, creation and evaluation phases on the other hand took a lot less than 

approximated. Reasons for going under the approximations were: not using personas or 

doing any work models, using low fidelity prototypes and finally approximating the prototype 

evaluation time wrong. As a summary the project required less effort than approximated but 

more time than first thought.  

 

Table 12: A summary of the project results and costs 

Technique Sessions Output Evaluation of output Used time(h) 

Contextual Inquiry 
Interview 

1 notes from the 
session 

Not that useful, analysis 
required. 

5 

Interviews 5 transcribed audio 
recordings 

Not that useful, analysis 
required 

10.5 

Service Safari 2 19 ideas On average 70% of the 
ideas were evaluated as 
useful. 

2 

Affinity Diagram 6 affinity diagram with 
129 insights and 19 

ideas 

Diagram not that useful. 
75% useful insights, 28% 

new information, 17% 
new and useful insights 

4.75 

Wireframe 
prototype creation 

with heuristic 
evaluation 

1 4 wireframe 
prototypes with a 
total of 22 slides 

Was evaluated as useful 
for developing html 

interface. Not useful for 
styling the interface. 

6.25 

Prototype 
evaluation 

4 refined prototypes Was evaluated as highly 
useful activity. 

2.25 

   Total 30.75 

 

The researcher and one of the product owners of the WMS evaluated the design project as 

success since it achieved its goal and created 4 designs in less than 40 man hours. At the 

time of writing this thesis, the development of the user interface according to one of the 

prototypes had already started. The researcher and main designer of the WMS service got 

also a great first hand opportunity to talk with the real users and to focus on their problems 

and activities. It is one thing to read a requirement from a paper than to hear it from the user 

directly. Instead of seeing “Interview 1 and Interview 2” as an insight source, the researcher 

now remembers the real persons, their faces, voices, problems and motivations behind the 

insight. It is no wonder some design agencies encourage the whole design team to join in 

using the field methods. However, it is impossible to evaluate the total usefulness of the 

project, because not all of the insights were used in the prototype creation and should they be 

useful in the future is not known. 

 

The results of this research cannot be generalized. The project, the company, the people and 

the skill level of the researchers are a big factor in using the techniques. However, this project 
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proves, that a design technique set can be tailored to fit to a small company project with good 

results. 

 

The main goal of this insider action research was to study the use of design techniques in 

small project context. Using the techniques was reported in chapter 5.3., evaluating the 

techniques for the project was done in chapter 5.4. and the results are summarized in this 

chapter. Thus it can be said, that this insider action research reached its goal in studying the 

design technique usage in small company context. The novelty and contribution of this 

research is in the data, examples and descriptions it provides. 

5.4.3. Success factors of the project 

Some of the success factors of this project were: agility from working alone, using common 

sense, being simple and making use of opportunities.  

 

Doing a design project alone in small company context made the project agile, thus enabling 

the researcher to do everything in the way he wanted. It also enabled the researcher to react 

instantly to changing environment or occurring problems. This was perhaps the biggest 

success factor of all. There was no reporting to anyone, nobody needed to be asked if 

something could be done and all the details of the techniques could be changed along the 

way as the researcher saw fit. For most parts the researcher was empowered to do 

everything he needed in order to complete the project. The only issue was the busy 

timetables of the customers.  

 

Using common sense was also important for the project. Generalized information from e.g. 

design technique manuals shouldn’t be used blindly in a project like this. The researcher 

should be able to tailor the techniques according to given situation and his intuition. Tailoring 

in this case was mostly downshifting and simplifying the design techniques. Being simple and 

quick enabled focusing on the most relevant issues at hand. It was important not to over do 

anything. It would’ve been easy to spend more time focusing on details, over analyzing or 

creating too detailed prototypes. Again common sense was and should be used in deciding 

the level of effort to put in each phase of a design project. 

 

Finally making use of emerging opportunities played a big role in the bigger picture. A user 

research reveals a lot of unuseful information to the project, that might be important for the 

company otherwise. During the interviews the researcher noticed, that the interviewees were 

giving much wanted information that can be used in other projects, so he pursued these 

opportunities. This increases the projects usefulness not in the projects context but in a wider 

context. 

5.4.4. Next iteration 

Part of the action research process is to plan the next iteration of the research. In this project 

there is no next iteration, so the following suggestions are for similar projects in the future. All 

of the techniques used in this project worked within the context in the way they were used. 

Thus it is really difficult to make any major change suggestions to them. The biggest problem 
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in the design project was “being late” meaning, sending out the recruiting emails only when 

the project started. If it were possible, those e-mails should be sent a lot sooner so the real 

field work can start as soon as possible. The second potential problem was, that the 

importance of the insights to the users was not reflected in the affinity diagram in any way. 

The users would say, that they need both features A and B while emphasizing the importance 

of A. However, in the affinity diagram these two separate insights would look equally 

important. This wasn’t a problem in this specific project, because the researcher knew the 

difference in the importance. However, the evaluators of the affinity diagram did not see it. 

Hence if multiple people should use the affinity diagram, they should be part of making it, that 

is being part of the interviews or listening to the recorded tapes or going through the 

transcriptions. 

5.5. Specifying learning 
This project was Magneetto Medias first design project, that actually involved customers and 

other users as the main source of ideas and insights. The project brought a lot of information 

to the company, which will help it to do similar projects in the future. The author gained 

information and experience on using the techniques while his colleagues got to see them in 

action. As a result many people in the company learned, how effective can it be to use low 

fidelity prototypes for quick feedback. Presenting a crude, rough wireframe of an interface 

might feel stupid when the customers are accustomed to see shiny and polished products, 

but people actually understood the concept of prototyping quickly, and it proved to be an 

asset to the company. Most importantly the project gave a voice to the users, and the voice 

was heard by the people behind the designs. Previously the voice was filtered through the 

CTO or the employees responsible for these customers. For the first time the users had a 

chance to sit down and focus in issues relevant to themselves with the person doing the 

designs. This enabled the designer to focus in the user’s needs and not in what the CTO or 

customer representatives thought was important, which was the previous way of doing things. 

Forgetting whats best for the product or the company and focusing in the needs of the users 

can help to find a better focus in the former. 

 

The design project also brought information to the company not relevant to the design project 

itself, but for other projects and the company’s way of handling things. One customer said, 

that they would appreciate more information on the upcoming updates of a product, so they 

could get to use the new features sooner. Their problem had been, that new features just 

appeared from time to time to the service, but nobody actually told them what they were or 

how to use them. The biggest problem with this was when previous features were altered 

somehow. The users did not understand how to understand the altered features and thus 

they were completely useless to them. The life cycle of a service or product is not just 

maintaining it and evolving the designs, it is also about informing the users about the service 

or product. Changing something, that users are accustomed to over the years can have 

catastrophic consequences if not done properly. 

 

Even though the design project was considered as success, it didn’t need to be in order to 

bring information to the company. The company would still have the information gained from 
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the interviews if the designs would’ve been poor. If a technique didn’t provide good enough 

data, the company would know either not to use the technique again or try to change it 

somehow. Failing actually means, that a certain way of doing things does not work and it 

needs to be changed somehow. Small companies are possibly afraid of this failure and the 

“unnecessary” costs involved. However, it could be smart not to try to solve the problem of 

selecting, tailoring and using design techniques in one iteration but rather in many. Starting 

with small, simple, narrowed down techniques is not necessarily very expensive and allows 

room for problems and mistakes. The important thing is, that the company learns from its 

mistakes and learns how to use the techniques properly. It is sure, that the company doesn’t 

become an expert on design techniques without taking the leap and starting to use them. 

 

Doing user research and designs shouldn’t be some scary and expensive process, that is 

thought to be done by using really expensive professionals. Design techniques should be 

seen as an opportunity to get the project focus right from the start and as a chance to develop 

something that people actually need. Using the techniques should be seen as a chance to 

learn and to become an expert in the long run. This design project proves, that even non-

professional people can conduct useful small scale design projects. The literature review 

showed, that there is a lack of detailed research papers on using design techniques in small 

companies. This design project contributes to that need by providing details on technique 

usage and their results. The information isn’t perhaps generalizable to all projects and 

companies, but it could encourage other companies to think about their design processes. 

6. Discussion 

6.1. RQ1: What design techniques are available in Requirements 

Engineering, User-centered Design and Service Design? 
Requirements Engineering, User-centered Design and Service Design are all disciplines, that 

include using techniques, which contribute to a design project. These techniques, or “design 

techniques” as commonly referred in this thesis, don’t necessarily contribute directly to the 

design itself but rather to the design project in general. To answer research question 1 the 

literature of each discipline was studied for different techniques. As a result it was found out, 

that there are dozens perhaps hundreds of different design techniques, that can be used in a 

design project. Many internet technique repositories such as UXMastery (UXMastery, 2015), 

UsabilityNet (UsabilityNet, 2015) or Service Design Tools (2015) offer technique descriptions, 

stories and knowhow to the practitioners. The literature is also full of books for practitioners 

such as This is Service Design Thinking (Stickdorn and Schneider, 2011), Software 

Engineering (Sommerville, 2011) and Rapid Contextual Design (Holtzblatt et al. 2005). 26 

techniques were selected and described with some of their pros and cons in this thesis. 

However, the lists of pros and cons are not nearly comprehensive, since it is quite difficult to 

find information on the weaknesses on some of the techniques. Tutorials and technique 

manuals often focus in the ideal use-cases, goals, good sides and know how of the 

techniques and leave their weaknesses up for speculation. This makes comparing the 

techniques somewhat difficult.  
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There are many design techniques in Requirements Engineering, User-centered 

Development and Service Design, and they all vary greatly in details such as ideal use-cases, 

visuality, level of user participation and resource intensiveness. Creating a definitive list of 

“best” techniques is difficult, since some of them are better for some specific purposes while 

others excel in some other way. E.g. observation techniques are good at revealing tacit 

information, something that the users’ are not perhaps aware or find hard to articulate. 

Interviewing on the other hand gives access to users’ own perspective and opinions on 

things. Often techniques like these are used to complement each other for the best results. 

Sometimes the themes are mixed in the techniques like in contextual inquiry interview, which 

is a mix of observation and interviewing. In some of the techniques the level of visuality is 

higher. Techniques such as service blueprints, customer journey maps and sketching are all 

highly visual when e.g. document reviews or questionnaires are not. However, the level of 

visuality can vary on the details how a technique is applied. A questionnaire could include 

images or even ask the user to draw something instead of being just plain text questions. The 

level of user participation varies greatly among the techniques and some of them don’t use 

users at all. Techniques such as service safari, brainstorming or document analysis can be 

user independent and done either alone or with other designers. It is actually possible to 

select such a set of techniques, that no users are involved throughout the design process. 

However, this might not be a good idea and a high level of user participation is promoted in 

the literature of each discipline. The resource intensiveness of the techniques can be hard to 

quantify only from the technique descriptions, but some of the techniques seem to require a 

lot more effort and resources. Using laboratory settings to conduct a full scale service 

simulation requires access to specific premises and potentially lot of people and time. 

Evaluating a paper prototype on the other hand requires potentially only pen and paper and 

10 minutes of a user’s time. Some of the techniques are mentioned mostly with a specific 

discipline, while others are used commonly in all of them. E.g System Requirements 

Specification was only mentioned in Requirements Engineering literature and service 

prototyping mostly in the Service Design literature, however no indication was found, that any 

of the techniques are actually discipline specific. One way to classify the techniques is not by 

disciple, but by the underlying design process. In the discovery phase the goal is to find out 

the problems, needs and processes of the users and thus the system requirements. All the 

disciplines involve using interviews, observations, surveys, focus groups and workshops for 

these tasks. In Requirements Engineering techniques such as document or system interface 

analysis are used to derive system requirements from the potential previous versions of the 

system. In Service safari, a technique mentioned in UCD and Service Design literature, 

similar existing services are examined for good and bad ideas. Next phase in the process is 

the analysis & modelling phase, which is all about analyzing the gathered raw information and 

categorizing, abstracting and modelling it. The used techniques focus on analyzing the 

previously generated insights and modelling it into various types of models. Models such as 

personas can be created to represent user groups, UML can be used to create database 

schemas and work models can be created to visualize different aspects of users’ work. 

Finally in the evaluation phase the techniques are used to evaluate requirements or designs. 
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In e.g. heuristic evaluation the analysts use a set of heuristics to evaluate a design or service 

sketch prototyping, which is used to evaluate a service design. 

 

Finding out technique descriptions and guides for Requirements Engineering, User-centered 

Design or Service Design is not a problem. The problems starts when the techniques need to 

be compared or analyzed further. The information is too spreaded out and often not detailed 

enough and thus further analysis does require some effort. Some technique databases do try 

to overcome this problem by listing the techniques with some additional information. 

However, the ones found for this thesis were not comprehensive enough. Also trusting book 

authors, about what they say about the techniques they promote can be dangerous. They 

might avoid saying bad things about the techniques they are promoting. In addition of 

spreading information, book authors make books to make money and thus might say only 

what you want to hear. 

6.2. RQ2: Which design techniques of Requirements Engineering, 

User-centered Design and Service Design can be applied in small 

company context? 
For a design practitioner there is a vast number of design techniques to choose from. The 

techniques differ in resource usage, skill requirements, user participation level, goals and 

other details. The problem for practitioners might not be in finding the technique descriptions, 

but in selecting the correct ones and using them properly within a project context. The 

descriptions vary greatly in detail and are often focused in the ideal use-cases and good 

aspects of the techniques and leave weaknesses up for speculation. This makes comparing 

the techniques difficult. In addition the small company context brings its own challenges to 

finding suitable techniques for use. Technique descriptions often lack the resource sensitive 

perspective of small companies and thus analyzing the techniques becomes more difficult. 

 

To find out which techniques are applicable in small company context a three step search 

strategy was used. First the research literature of each discipline was studied on using design 

techniques in small companies. Secondly case studies of small companies were studied. 

Lastly agile projects related to each discipline were studied. Only a handful of relevant papers 

were found but in the end a list of 44 techniques was composed. The list has a total of 20 

discovery phase techniques, 10 analysis & modelling techniques and 14 evaluation 

techniques. Many of the techniques are mentioned in the literature of only one discipline, 

however some of them are mentioned in two or in all three of the disciplines. Interviews, 

scenarios, observation, surveys, questionnaires, user stories, focus groups and different 

types of prototypes were the most commonly referred techniques. Within Requirements 

Engineering literature it was notable, that verbal communication was emphasized over written 

requirements and the System Requirements Specification was often omitted, because it was 

considered hard to read and review. This is somewhat surprising because according to 

Wiegers (2013) the SRS is a fundamental aspect of Requirements Engineering. Companies 

in one study reported, that prototyping was the most highly valued technique used in Agile 

Requirements Engineering (Cao and Balasubramaniam, 2008). In User-centered Design 
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techniques such as heuristic evaluation, low fidelity prototypes and user testing were 

commonly used, with heuristic evaluation being thought as the cheapest technique. These 

three are part of the “discount usability” techniques listed by Jakob Nielsen. In addition 

according to a case study by Holtzblatt et al. (2005) contextual inquiry interviews, affinity 

diagrams and paper prototypes were used with promising results to create designs. One 

company was mentioned to have succeeded with a two man team in one week. In the field of 

Service Design, the literature is much more scarce due to the age of the emerging discipline. 

However, case studies by Stickdorn and Schneider (2011) and Kimbell (2009) show, that 

service blueprints, customer journey maps, service prototyping, and scenarios are often used 

in small or agile projects. 

 

The found studies show, that a wide range of techniques can be used in small companies 

and agile projects. On the contrary a good question would be, which techniques definitively 

can’t be applied in small company context. There were no techniques especially mentioned 

not to be used, even though there were some implications, that some techniques could be 

less useful than others. It is possible, that often it isn’t a question whether or not a technique 

is applicable, but how the technique should be applied or, that if there is a better technique to 

be used in the given situation. For the latter case it is important, that we have enough valid 

information so, that we can systematically compare the techniques. At the moment this does 

not seem to be the case. It is also a good question how much of the applicability is due to the 

nature of the technique and how much is because of the analyst’s personality, creativity and 

intelligence. Many of the techniques are about dealing with people and social situations and 

thus require social skills and good instincts on what kind of information to pursue. Interviews 

could be difficult for someone with less social skills to conduct what ever the project or 

company size. 

 

In the end the compiled list of techniques should not be taken as a definitive answer to RQ2 

especially, when taking results and overall usefulness of the techniques into account. Many of 

the used sources failed to present any additional details of technique usage or their results in 

addition to the technique name. There were no special descriptions if and how the techniques 

were tailored to suit the companies. Taking the techniques out of context in this way can be 

harmful or even destructive. The overall context and details of applying a technique can affect 

to its applicability in small companies. E.g spending months with very detailed work model 

can be useful for a larger project with dozens or hundreds of people, but for a small company 

project that could be a serious overkill. With limited information about the technique usage, 

understanding the project goals, resource limitations and the capabilities of the design team 

can provide good insight into the technique selection and tailoring process. 

6.3. RQ3: How well does a set of design techniques perform in a 

small design project in terms of costs and results? 
In this thesis the usage of design techniques was studied in a small webcast production 

company. The researcher conducted a small scale user research, analysis and created and 

evaluated low fidelity wireframe prototypes for a design project. The researcher had been 

working for the company as a full stack web developer for two and half years and had no prior 
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professional experience on conducting user research when the project was initiated. The 

company’s goal was to create and refine designs for the project by having the researched to 

conduct a user study and create the designs.  

 

The scientific goal of the research was to enlighten the usage of design techniques in small 

company context by their results and their costs. Insider Action Research was chosen, 

because it enabled the researchers participation in the design project and it enabled the 

studying of the design techniques. A set of design techniques was selected for the WMS2 

project according to the project context, the literature review and common sense. The 

following list of techniques was used: contextual inquiry interview, regular interviews, service 

safari, affinity diagram, low fidelity prototypes with heuristic evaluation and finally prototype 

evaluation with users of the service. The techniques were measured by the usefulness of the 

generated information or artifacts and the used resources such as time and other unexpected 

costs. Usefulness was defined differently for each technique, since their outputs were 

different. Two web developers in the company evaluated the affinity diagram and the 

generated insights by their novelty and usefulness to the design project. The prototypes were 

evaluated for usefulness for html development of the designs. Two in-house users and two 

customers evaluated the prototyping activity by its usefulness to the company. 

 

The whole project was done in 4 weeks and a total number of 30.75 man hours were used for 

the project. Interviews and a contextual inquiry interview generated a lot of information and on 

average of 75% of the generated insights were evaluated as useful, 28% of them were 

evaluated as novel information and 17% of them were evaluated as useful and novel. 28% of 

the insights and 21% of the ideas generated with Service Safari were put into multiple low 

fidelity wireframe prototypes, which were then evaluated by users and refined afterwards. 

Evaluating the prototypes was perhaps the most important technique used in the project. It 

took only 2.25 hours to do 4 prototype evaluation sessions. It was highly appreciated by the 

users, that they could affect the design of the service. Previously they were not involved in 

the design process at all. This had resulted in high feature creep and low usability in the 

previous WMS system. 

 

The project was determined as successful, since it enabled Magneetto Media to create and 

refine prototypes and to decide which design direction to take. However, estimating the full 

usefulness of the project was not possible at the time of its completion, because it was not 

known whether the generated insights will be useful in the future or not. The project also 

generated information which was not directly useful in the design project, but was useful for 

the company otherwise. Some information was directly useful for other projects and the 

customers also reflected on the company’s way of handling things. E.g. one customer said, 

that they would appreciate more information on the upcoming updates of a product, so they 

could get to use the new features sooner. The project works as an example for other small 

companies and proves that design projects can be accomplished fairly quickly, cheaply and 

without using experienced professionals. The key success factors of the project were the 

agility, using common sense, being simple and pursuing opportunities. Agility enabled the 

researcher to change direction instantly if needed and to tailor the techniques to fit the 
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project. Using common sense and being as simple as possible affected directly to the speed 

of the project. Pursuing opportunities such as probing for information not useful to the project 

but useful to the company, affected to the total usefulness of the project. Even though the 

results of this research cannot be generalized, the researcher recommends similar set of 

techniques to be used in similar projects.  

6.4. Limitations of this research 
The biggest limitation of the conducted insider action research is, that the results are not 

generalizable. This doesn’t mean that they are not of use, but since the research was done in 

only one design project a lot more studies like this are needed in order to make more 

generalizable information. It is extremely difficult to quantify different aspects of the project. 

E.g. quantifying personal traits such as personality, skills, intelligence and other traits of the 

researcher is problematic. The researcher had some prior experience on e.g. interviews, 

affinity diagrams and doing prototypes so, that could’ve increased the efficiency of those 

techniques. On the other hand the researcher had no prior experience doing contextual 

inquiry interviews. Thus comparing the results of some of the techniques can be pointless. 

The motivation of the researcher was high throughout the process and he was keenly 

interested in the users’ problems. He wanted to help the users more than he wanted the 

company to sell the product. In the end it is difficult to say what was the exact role of the 

researchers personal traits to the success of this design project. Same goes with some other 

aspects of the project context. The verbal delivery skills of the interviewees varied greatly, 

while some were pretty straightforward and short, others used their time to explain 

themselves in detail. The researcher would’ve been in trouble if all of the interviewees had 

been Silent Sams. This could’ve affected the technique usage and overall results of the 

design project significantly.  

 

The design problem of this project was unique, complex and also difficult to quantify. This 

project was not that much “exact science” as creating a software system to a multi million 

dollar space shuttle would be. Nobody would die if there were something wrong with the 

designs, however people could certainly lose money. A crude approximation of a good design 

would actually suffice for someone to use the service, when in the space shuttle case all the 

astronauts could die. So it can be said, that there was definitely room for error, because 

peoples lives weren’t dependent on the design of the service. How much and how the nature 

of the design problem affects to the design techniques and the design project in general 

remains a question.  

 

A major limitation of the research is how the usefulness of insights is defined and the number 

of evaluators used. The perspective of the two web developers had a major impact on what 

was considered useful or not. Thus the measure of usefulness in this project is not exact, but 

an approximation. A better way to measure usefulness could be somehow measuring the 

actual money flows each generated insight and idea brings to the company. However, that 

would require the research to go on after the release of the product for some defined amount 

of time. How to measure the money flow linked to separate insights is also a good question.  
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One limitation of the project is as Coghlan (2001) explains, a researcher doing insider action 

research has a pre-understanding of the subject, which can cause problems. He says, that 

the pre-understanding enables the researcher to get richer data, but may lead to assumptions 

on certain information and missing some information some other researcher wouldn’t miss. 

This problem was identified prior to the project. Pre-understanding of the WMS domain 

enabled the researcher to focus on things he knew important and did play a role in the 

project. However, the researcher cannot himself evaluate the total effect of this nor the effect 

of missing some information.  

7. Conclusions 
First conclusion of this thesis is, that comparing and selecting design techniques can be 

difficult especially for people with no-experience with the techniques. There are a lot of 

technique descriptions found in the literature, however no comprehensive, detailed and 

comparative technique listings were found in the literature review. Comparing the technique 

descriptions analytically is difficult, because the descriptions are from various sources and 

have a varying level of detail. Often the descriptions focus in the ideal use-cases of the 

techniques, their good sides and omit their weaknesses. Often it is said, that the context has 

a key role in the applicability of design techniques. Quantifying the context on the other hand 

can be difficult, since it includes a lot of soft factors. People have different personal traits such 

as personalities, experience, intelligence and social skills, which all can have an effect in the 

technique usage and results. 

 

The second conclusion is, that design techniques can be tailored to work in small companies. 

Doing small scale design projects does not necessarily require teams of expensive and 

experienced usability or design professionals nor usability laboratories. They can be 

completed with using the resources small companies have. The empirical part of this 

research works as an example of this. The success factors of the project were: using 

common sense, agility from being small, being simple and making use of the emerged 

opportunities in the project. Starting out with small, simple, narrowed down techniques is not 

that expensive and has room for trial and error. It is possible, that it is easier to create a 

working design process in iterations than trying to solve it in one take. 

 

The third and final conclusion of the research is, that small companies can benefit greatly 

from a design project. The WMS2 design project works as an example, that user research 

doesn’t have to be expensive to create useful results. The usefulness of a design project 

comes in many forms. It can bring new information to the company and remove old 

assumptions. Working with facts can help to bring focus to discussions. Being part of e.g. the 

interview sessions with users can motivate the designers and developers, because it enables 

them to relate problems to activities of real people. The company gets information on working 

with design projects in the company’s niche. This can help them to do similar projects in the 

future. Not all information is useful for the design project, but can be really useful for the 

company. Some gathered information can be directly useful for other projects. Interviews can 

reveal information on how to improve the organizational way of managing customer 

relationships. Evaluating prototypes with existing customers can potentially improve customer 
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relationships. In WMS2 design project the customers were really happy, that they were 

consulted, since this wasn’t the way previously. This also enabled them to affect the designs 

and promote features, that they thought were important. However, estimating the complete 

usefulness of a design project can be difficult. The usefulness doesn’t instantiate in one 

moment and the gathered insights could be useful later on. Managing this information 

however is completely another issue. 

 

The context of small companies and the usage of design techniques needs more research. 

More case-studies are needed in general. Furthermore they should try to bring out the whole 

context information of technique usage and not just the technique names. It is the full context 

of usage, that is interesting and provides the most valuable information. Second potential 

research direction is the context factors of the techniques. Which factors are most relevant in 

each situation and how should they be taken into account? Third and final research 

proposition is about tailoring the design techniques to suit specific needs. The small company 

context offers multiple interesting aspects e.g. how to gather insight from people in remote 

locations, how to do a design project in a day, is it feasible or even possible? In the end the 

information on the techniques should be easily available for managers of companies big and 

small. 
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