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Abstract 
To a large extent, business-customer interactions are acted out on digital meeting places. 

When the possibilities for businesses to engage in face-to-face interactions decrease, 

relationship building and customer service becomes more of a challenge. Digital services are 

easily duplicated by competitors and with standardization of interfaces and products, 

customers tend to switch more frequently between providers. One area where the creation and 

maintenance of loyal customers appears to be highly relevant is the domain of e-banking.  

 

Studies have shown that by personalizing the experience for the user, customer loyalty can be 

enhanced. Existing methods of interface adaptation shifts the responsibility for the resulting 

user experience design from the designer to either the user or the system. However, research 

shows that handing over responsibility for the design to the user can damage the user 

experience. Furthermore, we argue that as long as computers cannot translate the meaning of 

what a human communicates, and understand the motivation that lies behind her actions, 

human designers and researchers need to own the responsibility for designing user 

experiences. Responsive web design differ from the concept of user responsiveness in the way 

that it is not truly responsive to the user but to the technical device that is used. 

 

Following a design science research methodology, this paper presents the development of a 

conceptual framework for user responsive user experience design (URUXD) that aims to 

strengthen the bond between user and provider by enabling a more relevant and personalized 

user experience. The conceptual framework introduces a way to design user responsive 

information systems that could be useful in domains where the user audience is large and 

diverse, as in the case of e-banking. A personalized user experience is enabled by 

transcending the current use of personas as design tools to also involve them in categorizing 

real-time users through the use of personas as mapping tools. Multiple persona sets are 

incorporated in the framework which gives the user experience designer the possibility of 

designing a holistic user experience for each persona set. The framework thus enables the 

incorporation of multiple GUI designs in an information system that is user responsive, 

without the risk of violating usability principles. 
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Sammanfattning 
Interaktionen mellan företag och kund sker nuförtiden oftast på digitala mötesplatser. När 

möjligheten för företag att träffa kunden öga mot öga minskar blir det en utmaning att skapa 

nära affärsrelationer och förmedla bra kundservice. Med konkurrenter som enkelt kopierar 

digitala tjänster och med en standardisering av gränssnitt och tjänster tenderar kunder att 

oftare byta leverantör. Inom  e-banking framstår därför skapande och upprätthållande av lojala 

kunder som högst relevant. 

 

Genom att personifiera användarupplevelsen kan kundlojaliteten förbättras. Befintliga 

metoder för gränssnittsadaption lämnar över ansvaret för den resulterande designen från 

designern till antingen användaren eller systemet. Men, om ansvaret för designen tilldelas 

användaren kan resultatet bli i en skadad användarupplevelse. Så länge datorer inte kan 

översätta meningen bakom vad en människa kommunicerar eller skapa en förståelse för en 

användares bakomliggande motivation till varför hen utför handlingar, måste mänskliga 

designers inneha ansvaret för designen av användarupplevelsen. Vidare skiljer sig responsiv 

webbdesign från konceptet användarresponsivitet i meningen att responsiv webbdesign inte är 

direkt responsiv mot användaren utan snarare mot den tekniska apparat som används. 

 

Genom att följa en design science forskningsmetodik utvecklades ett konceptuellt ramverk för 

design av användarresponsiva användarupplevelser (user responsive user experience design 

(URUXD)). Målet var att stärka bandet mellan användare och leverantör genom att 

möjliggöra en mer relevant och personifierad användarupplevelse. Det konceptuella 

ramverket introducerar ett sätt att designa användarresponsiva informationssystem vilket kan 

vara användbart i domäner där användargruppen är stor och heterogen, vilket är fallet för e-

banking. En personifierad användarupplevelse möjliggörs genom att utöka det befintliga 

användningsområdet för designverktyget personas till att även inkludera dem som 

mappningssverktyg för att kategorisera användare i realtid. Multipla persona sets införlivas i 

ramverket vilket skapar möjlighet för designern att skapa en holistisk användarupplevelse för 

varje enskilt persona set. Det konceptuella ramverket möjliggör därigenom för multipla 

gränssnittdesigns för ett informationssystem som därmed blir användarresponsivt, utan att 

underminera principer för användbarhet.  

 

Uppsatsen är skriven på engelska.  
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1 Introduction 
People living in the age of the Internet face a different reality compared to how things used to 

be before the Information Age. The transition from industrialization to computerization has 

had a profound impact on how this reality is acted out, in terms of communication, 

placemaking, and how relations between people are built and maintained. 

 

As much of this reality is acted out on the Internet, designers of digital meeting places face 

the challenge of transitioning business activities, such as business-to-customer 

communication, from physical places to virtual ones. When there is no possibility to treat 

your customer with a cup of coffee and a smile as you engage in business, relationship 

building and customer service becomes more of a challenge. 

 

In the banking business, the transition of maintaining customer relations from physical branch 

offices to the Internet means cutbacks in the relationship between banker and customer. 

Swedish finance blogger Daniel Ewerman (2014) argues that when banking services can be 

compared in the same way as regular retail products, customers are more likely to give up on 

a product they are unhappy with, i.e. are more willing to switch from one bank to another. 

According to Ewerman (ibid.), customer loyalty is therefore the key question for banks to 

blossom.  At the core of the solution according to Ewerman (2015) is customer-centered 

development and investments in user experience. Or, as Nijland & Yndestad (n.d.) put it: 

 

Digital banking doesn’t eliminate the need for interacting with a person to inform 

and assist with things that customers need help with. Creating a futuristic, sterile 

environment might not be sending the right message to customers. 

 

According to a recent report (Svenskt Kvalitetsindex 2014), the Swedish population in general 

has low confidence in the banking business but rank their own banks high on a trust scale. 

Even though statistics show an increase since 2013 in customer satisfaction among Swedish 

bank customers, a significant decrease was recorded between 2011 and 2013. One thing that 

one of the highest ranked bank’s customers appreciate the most is the meeting between bank 

employee and customer. However, there are vast regional differences, and the statistics also 

reveal an interesting paradox regarding customer satisfaction and the availability of technical 

services. 

1.1 Background 

The customer group that, according to Svenskt Kvalitetsindex (2014), shows the most 

satisfaction with their bank fit the following profile: 

 

 Is above fifty years of age  

 Is an inhabitant of a rural or smaller city 

 Visits a physical bank office frequently 

 

Furthermore, statistics show that customers of the less satisfactory banks feel that the reason 

for their dissatisfaction is that their banks do not cover the whole spectrum of services that 

customers request. Interestingly enough, the same report shows that all banks receive overall 

high scores regarding their technical services (i.e. web services, mobile app services and 

telephone services) (ibid.). These opposing facts (later referred to as the banking technical 

services paradox) suggest that the spectrum of available technical services is broad, and 
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therefore in fact should cover customer needs, but that they somehow fail in providing all 

customers with the satisfaction they require. 

 

Nijland & Yndestad (n.d.) argue that the relationship between bank and customer can be 

improved by helping the customer proactively instead of just engaging in reactive support. 

Technology has the potential to offer customers a personalized and relevant experience with 

proactive relationship support. Information enables service providers to build relationships 

with customers where the provider knows the customer through the knowledge that can be 

extracted from information about the history of past interactions and customer requirements. 

These sort of relationships can act as a basis for the provider to engage in proactive support, 

through the anticipation and fulfillment of customer needs that the customer herself has not 

yet recognized (Karat, Karat & Brodie 2004). 

 

However, services and products can easily be duplicated by competitors. With standardization 

of interfaces and products, customers tend to switch more between providers. Having satisfied 

customers is therefore not enough to keep them from switching to a competitor (Choi 2015). 

Choi (2015) proposes that service providers need to focus on getting customers not just 

satisfied but also loyal, and to make them feel attached to the service. Moreover, Choi (2015) 

argues that personalization of features will contribute to that goal. In a report (Oracle 2011) 
on what impact the experience of the interactions between customer and business (i.e. the user 

experience) will have on customers (i.e. users), it was shown that 89 percent of users began 
doing business with a competitor following a poor user experience. The user experience 

is therefore something that should be carefully designed. 

1.1.1 User Experience Design 

The field of user experience design (UXD) has different meaning depending on the designer’s 

background. User experience (UX) is however an accepted concept in the field of human-

computer interaction (HCI) because of the limitations in the traditional usability framework 

(Hassenzahl, Kort, Law, Roto & Vermeeren 2009). In this study, we define UX based on the 

user experience honeycomb developed by Peter Morville (2004). The UX honeycomb 

includes seven facets of UX. These facets are: 1) useful; 2) usable; 3) desirable; 4) valuable; 

5) findable; 6) credible; and 7) accessible. The aim of UX can be described as making the user 

happy before, during and after using a website (Hassenzahl et. al 2009). UX is furthermore 

concerned with the way users perceive their interaction with a website (Mifsud 2011). Oracle 

(2011) states that, to stick to a brand, consumers (i.e. users) want findable information and 

personalized experiences. 

1.1.2 Concepts of Adaptation 

Personalized experiences can be achieved through personalization. By the concept of 

personalization we mean “the degree to which the content is tailored by the system to 

individual tastes” (Sundar & Marathe 2010) i.e. a system-initiated tailoring of design and 

content as a result of data gathered by the system about a specific user. 

 

Another concept of adaptation is customization. We refer to customization as the process of 

user-initiated content tailoring through the use of customization tools made available by the 

system, with which the user, to some degree, can individualize his or her experience of a 

specific website (ibid.). This is a common phenomenon that can be found on various websites, 

where the user is allowed to modify different settings such as color, language, font size, etc. 

(see figure 2.2). 
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A third concept of adaptation is known as responsive web design (RWD). RWD can be 

explained as a technique to “craft [web]sites that are not only more flexible, but that can adapt 

to the media that renders them” (Marcotte 2011, p. 8). That is, a layout that responds and 

adapts to the technical device (tablet, mobile phone, computer screen) that renders it. Instead 

of creating a multiple of separate designs, each individually tailored to target a specific 

device, the technique of RWD allows the designer to treat all of these designs as “facets of the 

same experience” (ibid.). 

 

Since RWD targets technical devices, the different designs can be based on predefined 

technical specifications that define the devices and divide and group them. Since users are 

human beings they do not come with such a specification, which means challenges for the 

designer when it comes to designing user experiences. 

1.1.3 User Groups and Personas 

If everyone would have the same training, the same experiences and talk the same language, 

there would be one ideal design of services that could be accomplished using one universal 

model. Unfortunately, this is not the case. Therefore, there is a need for different models for 

different users (Kramer, Noronha & Vergo 2000). 

 

It is common to divide users into groups based on their level of experience. The term power 

user refers to a user with a high level of experience of a specific system while a non power 

user refers to a user with less experience of said system. To illustrate three levels of 

experience, Cooper, Reimann & Cronin (2007, p. 42) use the terms expert, intermediate and 

beginner. 

 

It has been shown (Sundar & Marathe 2010) that there is a difference in categories of groups 

of users regarding whether they prefer to have a website personalized for them (by the 

system) or be given the ability to customize a website (by manipulating content themselves). 

In a study made by Sundar & Marathe (ibid.), power users rated the quality of the content 

higher when given the ability to customize it. Non power users on the other hand preferred to 

have the content personalized for them. However, in both cases, both the personalized website 

and the customizable website tested better than a website that had none of these features. 

Hence, we can conclude that some form of tailoring is better than none. 

 

However, as Cooper, Reimann & Cronin (2007, p. 43) describes, most users remain in a 

perpetual state of adequacy, as both beginners and experts tend, over time, to gravitate 

towards intermediacy. Therefore, a well-balanced user interface caters to satisfy the perpetual 

intermediate (ibid.). 

 

A common technique used when designing is to base your design decisions on the preferences 

of a persona, or a set of personas. A persona is a user archetype that represents distinct 

groupings of behaviors, attitudes, aptitudes, goals and motivations (Cooper, Reimann & 

Cronin 2007, p. 21). Personas are essentially user models based on behavioral data gathered 

through ethnographic interviews of real users. They are then used as a tool for interaction 

design (IxD) (Cooper, Reimann & Cronin 2007, p. 76). Personas are not to be confused with 

market segments. Market segments have to do with the sales process and are based on 

demographics, distribution channels and purchasing behaviors, while personas are based on 

usage behavior and motivations. 
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1.2 Problematization 

The fact that the most satisfied customer group visits bank offices more frequently than the 

less satisfied customers (Svenskt Kvalitetsindex 2014) suggests an imbalance in quality 

between services offered at a physical bank office and technical services offered via Internet. 

This further suggests that the design and the delivery of these technical services need to be 

attended to. The fact that the most satisfied customer group visits physical bank offices more 

frequently is not to say that the group does not use digital banking services at all, but as there 

is no indication in the statistics that there is a link between dissatisfaction with Internet 

services and frequency of usage of services at a physical office, we can say that the suggestion 

of imbalance in quality between physical and technical services is valid. 

 

It could be argued that the other two variables associated with the most satisfied customer 

group (rural inhabitants, above fifty years of age) could imply a less frequent overall use of 

digital banking services. Research shows that there is a gap between those who can benefit 

from the use of information technology and those who cannot, due to factors such as age, race 

and geography (Wilson, Wallin & Reiser 2003). However, that gap is decreasing (ibid.). Even 

though the gap might still have an impact on the sectioning between less and more satisfied 

customer groups, it would be impudent to exclude customers from the phenomenon of user 

satisfaction with Internet services just because they fit the description of being older and rural. 

Having less of a possibility to use web services does not mean that, when the opportunity to 

do so arises, the experience should be less satisfactory. 

 

The banking technical services paradox further suggests that at least part of the problem is due 

to flaws in the UXD, and perhaps mostly due to the facet of findability, as services are 

available at the same time as customers are dissatisfied with the availability. 

 

In the context of e-banking, user-initiated customization is already a broadly available option 

for users. Furthermore, it has been shown that customization is not appealing to e-banking 

users (Hiltunen, Heng & Helgesen 2004). Therefore, with support from Sundar & Marathe 

(2010), we can argue that the power users’ need of being in control of the tailoring of content 

through customization is already filled. Also, the arguments about why we should design for 

perpetual intermediates rather than beginners or experts (Cooper, Reimann & Cronin 2007, p. 

43), suggest that the concept in focus should be personalization, since this is preferred by non 

power users. 

 

We have suggested above, based on statistics, that there seem to be an imbalance in quality 

between services offered at a physical bank office and technical services offered via Internet. 

Therefore, if the aim is to increase customer satisfaction with e-banking, and in that way 

enhance possibilities to secure customer loyalty, by increasing personal relevance, we should 

be looking at the possibilities of personalization of internet bank usage and in what ways this 

can be accomplished. 

 

However, we can identify several downsides that could debouch from the process of 

personalizing the user experience for every individual user. These problematic issues include: 

 

 Complicated user support process due to vast amount of possible designs 

 Risk of decreasing the total level of satisfactory user experience, due to a shift in 

responsibility for the design from the user experience designer to the system 

 High costs related to the development of a fully flexible automatic system generated 

interface and content 
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Marcotte (2011) argues that by using responsive web design (RWD) techniques we can create 

“a design that almost responds to the user’s needs”. The key word in this phrase is the word 

‘almost’. RWD primarily targets the problem with designing for different screen resolutions, a 

problem that arises from the fact that different users use different technical devices to visit 

websites. At the same time, user interfaces are primarily designed for a specific user-group, 

represented by a primary persona. Ultimately, this means that the design will be the same to 

all users, even if a user does not match the primarily targeted user-group. 

 

This means that designing a service using RWD solves the problem with adaptive design for 

different technical devices, but it will not change the fact that all users will be presented the 

same design regardless of what user-group they belong to. This will inevitably result in that 

some users will be forced to use a design that is targeted for someone else. This may not be a 

problem in cases when a service have a homogeneous user-group, but in other cases when 

services have a broad spectrum of users, as in the case of e-banking, it is an issue that only 

one of the user-groups will be primarily targeted. Therefore, we argue that RWD lacks the 

perspective of user responsiveness regarding users and their different needs. 

1.3 Problem and purpose 

The interaction between the bank and its customers has to a great extent moved from physical 

branch offices to the Internet. In turn, this has led to a decreased possibility to compete with 

other banks in terms of customer satisfaction and loyalty as a result of face-to-face interaction. 

Banks are now dependent on the creation and maintenance of customer satisfaction and 

loyalty to be acted out on the digital meeting place that is the bank’s website. The focus on 

technical responsiveness, and the absence of personalization regarding the user’s experience 

of this meeting, can be linked to statistics about internet customers’ total satisfaction with the 

bank, that is lower than the satisfaction expressed by physical customers’. 

 

As highlighted above, with customization, responsibility for the user experience (UX) is 

moved from the UX designer to the user. Additionally, with personalization, responsibility for 

the user experience is moved from the UX designer to the system. This is problematic since it 

is the UX designer herself that has the knowledge and expertise that enables her to design for 

an ultimate UX. The general user does not have this expertise and should therefore not be 

handed the responsibility to fulfill her own level of quality regarding her experience of using 

the website. 

 

The purpose of this study is to explore the possibility of enhancing customer satisfaction and 

loyalty in e-banking, by making the design not only responsive towards devices but also 

responsive towards the user, by proactively modifying the UXD in a number of ways to 

present a design that fits the specific user the best. This is in contrast to presenting one 

universal design to all users, as is often done today. This would mean a shift in responsibility 

for the UX where the responsibility for designing the experience would be brought from the 

user and from the system, back home to the UX designers. The research question to which we 

are seeking answer is: 

 

How can user responsiveness of a website be achieved without adversely 
affecting the user experience? 

 

To be able to answer the research question we will use a design science research method to 

develop a conceptual framework for user responsive user experience design. The framework 
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will be evaluated in a comparative manner, where it will be set against other existing theories 

and frameworks within the domain of adaptive user interfaces, to look for similarities and 

differences. 

 

This study does not attempt to investigate best practices or guidelines regarding user 

experience design, interaction design, usability engineering or web design. How these 

disciplines are practiced is considered out of scope. 

 

We proceed as follows. The next chapter summarizes the theoretical framework used. The 

chapter after that describes our research approach and methodology. Chapter four concerns 

the building of the conceptual framework. Chapter five discusses and  remarks on the 

resulting framework before the final chapter that reflects on the whole of the conducted 

research  closes the paper. 
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2 Theory 
This chapter summarizes the knowledge base used for building and evaluating our conceptual 

framework. The chapter includes theory of relevance regarding the components of the 

framework, as well as theory used in the evaluation of those components and of the 

framework as a whole. The chapter starts with a description of different views on user-

centered design. This is followed by: user experience; personas; user research; concepts of 

adaptation; trust, satisfaction and loyalty. 

2.1 Designing for Users and the User Experience 

User-centered design (UCD) has been defined as “design processes in which end-users 

influence how a design takes shape” (Abras, Maloney-Krichmar & Preece 2004). UCD can be 

thought of as a broad philosophy based on the needs and interests of the users. The philosophy 

of UCD is practiced through the design of usable and understandable products (Norman 2002, 

p. 188). End-users interests should be cared for by collecting feedback from the users in an 

interactive iterative process (Abras, Maloney-Krichmar & Preece 2004). The ideal for UCD is 

to fully satisfy every individual user’s needs (Iivari & Iivari 2010). However, based on 

common rationality we have to see the ideal of satisfying every user as a utopian dream. Still, 

the ideal functions as an important guiding star. 

 

Exactly how design processes should be centered around users is a matter of debate. User 

awareness in information systems design has evolved; early human-computer interaction 

(HCI) research focused on the accomplishment of user tasks while more recent research has a 

more holistic view on users and focuses on allowing the user to achieve her goals, while she 

also enjoys the actual experience of doing so. HCI has branched out in different scientific 

areas (such as usability engineering, user-centered design, emotional design, interaction 

design, user experience design etc.) that emphasize different aspects of HCI, and that has 

different views on users and how to design for them (Abras, Maloney-Krichmar & Preece 

2004; Cooper  2004; Cooper, Reimann & Cronin 2007; Hassenzahl & Tractinsky 2006; Iivari 

& Iivari 2010; Norman 2002). 

 

We have adopted the more holistic view on user satisfaction, advocated by the field of user 

experience (UX) where the usage of products is described in terms of experiences and can be 

defined as "a person's perceptions and responses that result from the use or anticipated use of 

a product, system or service" (Hassenzahl et. al 2009). An experience should not only be 

regarded as a consequence of a product's ease-of-use; it cannot be measured purely in the 

level of usability that a certain product holds (Tokkonen & Saariluoma 2013). Even though it 

is essential that a product is usable, it can be regarded as non-sufficient, as there are other 

concerns that influences the experience of using something. Our content is that these concerns 

need to be catered for as well. 

 

UX is further concerned with the way users perceive their interaction with a website (Mifsud 

2011). Morville (2004) explains UX as the constitution of seven facets, or qualities. These 

facets are: 1) usable (ease of use); 2) useful (the system is useful); 3) accessible (accessible to 

people with disabilities); 4) desirable (the value of image, identity, brand and other elements 

of emotional design); 5) findable (navigable websites with locatable objects); 6) credible 

(design elements influence whether users trust and believe what we tell them); and 7) valuable 

(websites must deliver value and improve user satisfaction). 
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We believe that this holistic approach to creating experiences for users is necessary if we are 

to attempt to improve on customer satisfaction and loyalty. Or, as Hassenzahl & Tractinsky 

(2006) put it: 

 

   One of HCI’s main objectives in the future is to contribute to our quality of life 

 by designing for pleasure rather than for absence of pain. UX is all about this 

 idea. 

 

To practically achieve a high quality experience, we need to anatomize UX to be able to 

understand its complexity. Cooper, Reimann & Cronin (2007, p. xxxi) defines user experience 

design (UXD) of digital products as an area that overlaps three concerns, from here on 

referred to as design focus areas. The design focus areas are: form, behavior and content. 

These design focus areas relate to each other, and are represented by several design 

disciplines that each has a primary design focus area. The disciplines are also concerned with 

how their primary focus area is related to the other design focus areas. How these design 

disciplines and focus areas are related is presented in table 2.1. 

 
 Table 2.1   User experience design (UXD) focus areas and design disciplines. Based on Cooper, 
Reimann & Cronin (2007, p. xxxi). 

 
Design focus area Design discipline 

Behavior Interaction design 
Form Graphic design, Industrial design 
Content Information architecture, Copywriting, Animation, Sound design 

 

 

To be able to perform design in a structured way, we need methods and tools to do so. If all 

users would have the same training, the same experiences and talk the same language there 

would be one ideal design that could be accomplished using one universal model. 

Unfortunately, this is not the case. Therefore, there is a need for different models for different 

users (Kramer, Noronha & Vergo 2000). One method for this is to create and use personas in 

the design process. A persona is a user archetype that represents distinct groupings of 

behaviors, attitudes, aptitudes, goals and motivations (Cooper, Reimann & Cronin 2007, p. 

21). Personas are essentially user models based on behavioral data gathered through 

ethnographic interviews of real users. They are then used as a tool for designing interactions 

(Cooper, Reimann & Cronin 2007, p. 76). 

 

Even though the use of personas as user representatives in systems design has been called a 

“provocative suggestion” (Iivari & Iivari 2010), there are plenty of sources that advocate the 

use of personas as a design and communication tool, useful for orienting design and 

development teams to UX (Cooper & Reimann 2007; Mulder & Yaar 2007; Pruitt & Grudin 

2003). Matthews, Judge & Whittaker (2012) argue that personas are especially useful when 

constraints, such as diverse users, exclude other design methods such as participatory design. 

In this paper, we chose to put emphasis on personas, due to an identified possibility of 

extending the use of personas to let them function not only as design tools but also as 

mapping tools. Personas are discussed in further detail in the following section. 



 

- 9 - 

2.2 Personas 

When developing something for someone, you need to understand who that someone is and 

what that someone wants to do. The method of working with personas allows designers to 

create models of users, based on collected data of observed interactions, and patterns 

identified from that data (Cooper, Reimann & Cronin 2007, p. 77). A persona can further be 

defined as “a realistic character sketch representing one segment of a web site’s targeted 

audience” and should be grounded in user research (Mulder & Yaar 2007, p. 19). 

 

The purpose of personas is that they act as summarized user research findings, and in that way 

help designers make sure that their design decisions are based on the users, in contrast to 

decisions based on the designers themselves (Mulder  & Yaar  2007, p. 19). When a product 

is meant to be used by a diverse user audience, the common logic is to design the product with 

a broad set of functionality. However, Cooper, Reimann & Cronin (2007, p. 77) argue that 

this logic is flawed; to successfully develop something for a variety of users the design should 

target specific types of individuals with specific needs. In essence, personas help create a 

strong focus on users and work contexts, and help make assumptions about the target 

audience more explicit (Pruitt & Grudin 2003). 

2.2.1 The Persona Hypothesis 

The first step towards identifying and synthesizing personas is to formulate a persona 

hypothesis, that can act as the basis for interview planning  (Cooper, Reimann & Cronin 2007, 

p. 60). The hypothesis can be based on roles, which in business contexts often correlates to 

job descriptions. Job descriptions are however not that useful if we are dealing with 

consumers, as their roles cannot be said to be based on their job descriptions when they are 

using a product or service in their capacity as consumers. What is of greater interest, are 

variables that can help distinguish between different kinds of users (Cooper, Reimann & 

Cronin 2007, p. 61). 

 

Behavioral variables can often be placed in a range. Cooper, Reimann & Cronin (2007, p. 61) 

exemplify this with three behavioral ranges concerning shopping, which are shown in table 

2.2. According to Cooper, Reimann & Cronin (2007, p. 62), an important behavioral variable 

to consider is the varying amounts of expertise that the users will have, and where a 

distinction is made between domain expertise and technical expertise, as different users will 

have varying amounts of expertise in these areas. That is, some users will be masters of 

technical issues, and therefore will behave accordingly, whereas other users might have low 

technical expertise but be experts in their knowledge of the product domain, and therefore will 

have other needs and goals, and will behave in a different way. In the case of e-banking, the 

distinction would be made between those who have knowledge of how to make use of a 

bank’s website and those who have knowledge of the different products/services that the bank 

provides. Cooper, Reimann & Cronin (2007, p. 62) note that behavioral variables are difficult 

to anticipate before user data is gathered. 

 
         Table 2.2   Behavioral ranges. Based on Cooper, Reimann & Cronin (2007, p. 61). 

 
Behavior Behavioral range 

Frequency of shopping From frequent to infrequent 

Desire to shop From loves to shop to hates to shop 

Motivation to shop From bargain hunting to searching for just the right item 



 

- 10 - 

2.2.2 Persona Segmentation versus Marketing Segmentation 

Persona segmentation is the act of grouping users together to lay the base for a persona, and 

should be based on attributes that have to do with users’ goals, behaviors and attitudes. It is 

important not to perform this segmentation as traditional marketing segmentation, as the 

attributes that correlate to marketing has to do with a person’s likelihood of purchasing 

something, and little to do with the act of actually using something (Mulder  & Yaar 2007, p. 

118). Since marketing personas shed light on the sales process, and design personas shed light 

on the processes of defining and developing the product, they do not serve the same purpose 

(Cooper, Reimann & Cronin 2007, p. 86). 

 

Market segments do however play a role in persona development. They can act as a filter to 

limit the scope of interviewees within target markets and help to prioritize personas, which 

can help to make strategic product definition decisions (Cooper, Reimann & Cronin 2007, p. 

86). Pruitt & Grudin (2003) demonstrates a practical example of how personas can be used as 

a concrete tool to directly influence specific development processes, and how market 

segments and persona prioritization relate. In the example, a persona is used to help determine 

the prioritization of features for a product development life cycle. First, each feature is scored 

in relation to a specific persona, on a scale from -1 to +2, where -1 says the feature is 

annoying or confusing for the persona, and +2 says the persona loves the feature, or that it 

“does something wonderful” for her. Second, the scores are weighted in relation to how big of 

a market segment the persona represents. Last, the weighted sum is used to decide what 

features to pursue and what features to reconsider. 

2.2.3 Primary and Secondary Personas 

A product with broad functionality increase the cognitive load and therefore decrease users’ 

chances to succeed to navigate within the product, because something that may please one 

user will often interfere and distract another user. Cooper, Reimann & Cronin (2007, p. 77) 

argue that software is often designed for too many different users, which often results in users 

with a low degree of satisfaction. 

 

To avoid creating a too broad design, Cooper, Reimann & Cronin (2007, p. 77) argue that the 

key is to first choose the individuals the design is aimed for, starting by prioritizing the 

individuals after how important they are to target. Personas as a tool provide a way to 

communicate different users and their needs, which is useful when deciding for whom the 

design should be developed for. For the design to succeed the primary users needs, these 

needs have to be met without compromising the ability to meet needs of the secondary users. 

There can be only one primary persona for an interface, and a primary persona will not be 

satisfied with an interface designed for another persona. A secondary persona represents users 

that are mostly satisfied by using the primary persona’s interface, but  to get a secondary 

persona from mostly satisfied to satisfied, specific needs have to be acknowledged and 

designed for, without upsetting the primary persona.  

 

Furthermore, there are supplemental personas. These are not primary nor secondary personas. 

The needs of the supplemental personas are represented of a combination of the primary and 

secondary personas (Cooper, Reimann & Cronin 2007, pp. 104-105). Cooper (2004, pp. 137-

138) argues that each primary persona requires a separate and unique interface; if we identify 

two primary personas, we need to end up with two interfaces. 
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2.2.4  How Many Personas? 

There are different approaches and practices concerning how to create and use personas. 

Pruitt & Grudin (2003) describes getting the right persona, or the right set of personas, as a 

challenge. Because segment and persona is a one-to-one relation, the recommended number 

of persona segments is three to six segments per site, since more than six segments could 

result in a too large amount of personas for the design team to handle (Mulder & Yaar 2007, 

p. 118). Goodwin (2008) recommends that the number of personas to use should be restricted 

to “the minimum number of personas required to illustrate goals and behavior patterns”. 

According to Cooper, Reimann & Cronin (2007, p. 105), more than three secondary personas 

is a sign of a product with a too large of a scope. 

 

However, if the organization has more than one line of business, as in the case of a bank - that 

has one line of consumer banking and one line of business banking, each with its separate 

website - it is preferred to create a set of personas for each line of business to be able to 

capture the richness in difference within each group (Mulder  & Yaar 2007, p. 119). Large 

organizations, whose product portfolio includes a great number of services, face a challenge 

when it comes to the presentation of these services online, and the transformation of these 

products into usable services. According to Goodwin (2008), for a persona to be an effective 

design tool, it has to be context-specific, and thus focused on goals and behaviors related to a 

specific domain of a product. For an organization that caters a multiple of services, or has a 

line of business that includes a number of product/service domains, this would mean that the 

organization would be in need of multiple personas, for them to function as effective design 

tools for the development of these domains. 

2.2.5 User Research and User Data 

Levin (2014) categorizes user data as two types of user feedback: words and actions. Actions 

tell us what people actually do. This feedback can be gathered using online analytics tools that 

track users’ behaviors and interactions in real time. These can then be used to define 

behavioral patterns. On the other hand, words tell us what people tell us they did, do, or will 

do and thus give us the reason why they acted like they did. This kind of feedback is typically 

qualitative in nature and can be gathered through UX research methods such as interviews, 

diary studies or focus groups. It provides an understanding of the underlying reasons behind a 

behavioral pattern. The ideal way to gather all data necessary to generate comprehensive 

insights about users is to have a continuous stream of these two types of feedback. Abras, 

Maloney-Krichmar & Preece (2004) also emphasize that the feedback collection process is 

iterative. 

 

Although it is highly recommended that personas are based on qualitative data (Cooper, 

Reimann & Cronin 2007, p. 86), the question about what, and how much, user research is 

needed to be done in order to be able to create useful personas is a matter of debate. The 

answer is often arbitrary as in “we collect as much existing related market and user research 

as possible” (Pruitt & Grudin 2003). In an interview (Spool 2007), Steve Mulder, now 

Director of User Experience & Analytics at NPR Digital Services, and author of The User is 

Always Right, shared his view by saying that: 

 

   Personas not based on actual user research are absolutely better than no 

 personas at all. A lot of customer and user knowledge already exists in many 

 organizations, and by looking at the sales, marketing, product, customer 

 support, and tech support perspectives, you can bring all these existing bits of 

 knowledge together into personas without talking to any actual end user. 
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Cooper, Reimann & Cronin (2007, pp. 85-87) calls personas created from available data and 

from designers best guesses about behaviors, motivations and goals, provisional personas, 

and also states that, even though real personas are preferred, using provisional personas is 

better, from a design results point of view, than using no personas at all. It is, however, still 

important to focus on behaviors before demographics, and to make use of as much existing 

data as possible. If a persona is limited to be based on demographic data, and comes with a 

short and purely fictional biographical description, it is not to be seen as a persona at all, but 

as a user profile, and should be considered to have no value as a design tool. 

 

The Microsoft approach on personas builds on both internal and external sources of research. 

 Personas are typically created based on already existing data, i.e. as provisional personas, and 

then later complemented, or “filled out”, by their own user research. Microsoft state that 

ethnographic data is most useful when developing realistic personas, and while quantitative 

data can be useful in selecting appropriate personas, it does not replace observation (Pruitt & 

Grudin 2003). 

 

Figure 2.1 summarizes and illustrates the discussion above on the persona development and 

prioritization process, and the relations between the concepts mentioned. 

 

 
Figure 2.1   Persona development and prioritization process. 

Based on the theories of Cooper, Reimann & Cronin (2007), Mulder & Yaar (2007), Pruitt & Grudin (2003) and 
Goodwin (2008). 
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2.3 Concepts of Adaptation 

There are different concepts that deal with adaptation of the design of a website, and the 

tailoring of content. These concepts of adaptation are outlined below. 

2.3.1 Personalization 

Personalization is a known concept in the field of HCI. Many features of user interfaces are 

personalized today. Examples of personalization include: flexible layouts that adapt to screen 

resolution, font size scaling and adaptation to different browsers. Other methods for 

personalizing content and design of a website include smart forms, page variants, fragment 

variants, fragment coloring, adaptive stretchtext, adaptive natural language generation, 

authorization-based display of content or services and adaptive user interfaces (Hiltunen, 

Heng & Helgesen 2004). 

2.3.2 Customization 

The difference between a system-initiated personalization of a website and a user-initiated 

customization of a website is most apparent in the tailoring process. Sundar & Marathe (2010) 

shows that the primary reason for system-initiated personalization is to increase personal 

relevance for the user. The same seems to be true for user-initiated customization, with the 

difference that the user is taking active part in tailoring the content and thus is more in the 

“driver’s seat”. An example of a Swedish bank's website customization functionality is shown 

in figure 2.2. 

 

 

 
Figure 2.2    Example of customization tools on a Swedish bank's website 

2.3.3 Customization in e-banking 

In a case study of a major Swedish bank, the most common issue that came up in usability 

testing of the bank’s website was that of a user saying “I just want to pay my bills and be 

gone”. The overall experience of using the website was hurt by anything that prevented the 

user from achieving this quick in-and-out. What this also meant was that few users even 

considered customizing his or her web experience, even though that option was readily 

available. Most important to a majority of users was efficiency, and that the act of paying the 

bills was straightforward. Hence, the users felt no need themselves to engage in the 

improvement of the interaction. This problem was addressed by theorizing about how to sell 

the customization features to the users, arguing that customization features needed to be both 

presented and educated to the users (Hiltunen, Heng & Helgesen 2004). Clearly, this does not 
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go well with the other finding that anything that got in the way of the user’s goal (i.e. to pay 

the bills) would result in a damaged user experience. At the same time, Hiltunen, Heng & 

Helgesen (2004) argue that even the best service can be made better with proper 

customization. However, since customization was found not to be a valid option for a 

majority of users, this paradox implies that in reality  the service cannot be made better 

through customization since users are not willing to initiate and engage in the customization 

process. 

2.3.4 Adaptive User Interfaces 

An adaptive user interface (AUI) can be defined as an interface that “autonomously adapts its 

displays and available actions to current goals and abilities of the user by monitoring user 

status, the system task, and the current situation”. AUIs are also known as intelligent user 

interfaces (Rothrock, Koubek, Fuchs, Haas & Salvendy 2002). Brusilovsky (1996) describes 

the phenomena as adaptive hypermedia systems and states that they: 1) are hypermedia 

systems (i.e. includes graphics, video, text and hyperlinks); 2) have user models; and 3) are 

able to adapt the hypermedia using these models. The benefit of an adaptive hypermedia 

system is that “the same system can look different to the users with different models” through 

the adaptation of “various visible aspects of the system” (Brusilovsky 1996). 

 

According to Rothrock et. al (2002), the AUI approach focuses on user variables that are 

categorized to create a user profile. These variables have to do with a user’s behavior and are 

mostly collected by analyzing the user’s actions on the keyboard and the mouse (Rothrock et. 

al 2002). Benyon & Murray (1993) describe it as different features that are presented 

automatically to the user, as a result of artificial intelligence or user modeling techniques. In 

this context, the user models are not realistic descriptions of the user, but represent only what 

is needed for the system to be able to make the required adaptation possible. Hiltunen, Heng 

& Helgesen (2004) describe the concept of AUIs as letting the system learn from the user to 

offer the best user interface alternative. According to them, the decision of which user 

interface alternative is the best should be based on “login and demographic information”. 

They argue that adaptive user interfaces is questionable in the context of e-banking, due to 

difficulty in presenting a business case for developing it. The concept of AUI is shown in 

figure 2.3, as illustrated by Brusilovsky (1996). 

 

Data about user

User Model

System

Processes
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Adaption

Collects

Processes

Adaption effect  
Figure 2.3    “User modeling - adaptation” in adaptive systems (Brusilovsky 1996) 
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2.4 Trust, Satisfaction and Loyalty in e-banking 

In e-banking, trust is one of the key factors for a customer to adopt and use e-banking. Trust 

and loyalty is achieved through customer satisfaction, and the foundation for customer 

satisfaction is a good relationship between seller and customer (Dehghan, Arjomand, Nayyeri 

& Tabatabaey 2012). Dehghan et.al (2012) argue that the quality of the communication 

between seller and customer is key for the relationship and that due to the absence of a 

customer-seller relationship within e-banking, satisfaction must be accomplished through 

other solutions. Montazemi & Saremi (2013) argue that: 

 

   Self-Service Technologies (SST) such as Internet banking enable consumers to 

 use services without direct interaction with the physical provider’s personnel. 

 Thus, service providers such as banks must better understand issues that can 

 facilitate/inhibit use of SST by consumers with different personal 

 characteristics, experience, and capabilities, under different situational 

 context. 

 

Information enables service providers to build relationships with customers, where the 

provider knows the customer, through the knowledge that can be extracted from information 

about the history of past interactions and customer requirements. These sort of relationships 

can act as a basis for the provider to engage in proactive support, through the anticipation and 

fulfillment of customer needs, that the customer herself has not yet recognized (Karat, Karat 

& Brodie 2004). 

 

However, services and products are easily duplicated by competitors, and with standardization 

of interfaces and products customers tend to switch more between providers. Satisfied 

customers is therefore not enough to keep them from leaving (Choi 2015). Choi (2015) argues 

that service providers need to focus on getting customers not just satisfied, but also loyal and 

to make them feel attached to the service. Choi (2015) argues that personalization of features 

will contribute to that goal.  
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3 Method 
The purpose of this research project was to explore the possibility of making the design of a 

bank’s website responsive towards the user, and thereby enhancing customer satisfaction. 

Since the comprehensiveness of this area of research was experienced to be limited, we chose 

to adopt an explorative stance. As researchers, we took a qualitative approach and chose to 

follow the design science research paradigm. 

3.1 Design Science Research 

Design science research (DSR) includes to build and evaluate an artifact, such as a new 

model, with the emphasis on the construction and “the demonstration of its utility to an 

organizational problem” (Recker 2013, p. 36). The construction of the artifact is in itself not 

theory, but if the design embodies theory that can help us understand why the artifact was 

created it can be thought of as theoretical work (Recker 2013, p. 47). In the paradigm of DSR, 

it is through the building and application of the designed artifact that we achieve knowledge 

and understanding of a problem domain and its solution by continuously shifting perspective 

between the design processes and the designed artifact (Hevner, March, Park & Ram 2004). 

 

In contrast to natural science that concerns itself with how things are, design concerns itself 

with how things ought to be (Simon 1996, p. 114). DSR came as a reaction on behavioral 

science in information technology, where the objectives were to find out the truth about 

developed technology. Hevner et. al (2004) argue that behavioral science research is reactive 

in context of technology because of the intent of developing and justifying theories to explain 

and predict phenomena related to implementation, acquisition, management and use of 

technology. That is, behavioral science research takes technology as “given” due to the fact 

that the technology has to be developed before research can begin. Technology development 

is fast; behavioral science research often result in outdated conclusions because the researched 

technology is not relevant anymore (Hevner et.al 2004). 

 

Contrarily, DSR is proactive in the sense that it advocates “learning by doing”, which is 

accomplished through the DSR processes build and evaluate (Hevner et al. 2004). In design 

science, we create artifacts to meet goals (Simon 1996, p. 114). For DSR to be differentiated 

from routine design, it must address important unsolved problems in unique or innovative 

ways or solve problems in more effective or efficient ways. This is in contrast of routine 

design that use existing knowledge to construct artifacts using best practice (Hevner et al. 

2004). According to Vaishnavi & Kuechler (2014), for design to be innovative, it should 

result in an artifact that is based on knowledge that was previously nonexistent. To fill such a 

knowledge gap, innovative design may require scientific research - this is what DSR is about. 

Furthermore, DSR should always contribute to the archival knowledge base of foundations 

and methodologies (Hevner et. al 2004); the knowledge contribution is a key focus of DSR 

(Vaishnavi & Kuechler 2014). 

 

It is important to emphasize that the artifact itself can be thought of as knowledge. It is 

through the artifacts elements - its components - that we can create knowledge through the 

understanding of the relationship between these components, and by enabling or constraining 

certain behaviors. If the understanding of the components relationships succeeds or extends 

previous understanding of the same, we have successfully increased or changed the body of 

knowledge (Vaishnavi & Kuechler 2014). In fact, artifacts themselves have been called “the 

most effective medium for theory development” within the field of HCI (Carrol & Kellogg 

1989). 
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3.2 Research Method 

The research methodology was based on the process steps for DSR as described by Vaishnavi 

& Kuechler (2014). The process steps are: 1) awareness of problem; 2) suggestion; 3) 

development; 4) evaluation; and 5) conclusion. The model for these steps is shown in figure 

3.1.  
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Figure 3.1   Process steps for DSR (Vaishnavi & Kuechler 2014) 

 

 

To better fit our own methodological needs, we felt a need to redesign the model. The 

methodological model we designed, used and followed is shown in figure 3.2.  

 

We saw the process steps as phases, and identified a need to perform some of these phases in 

an iterative manner. The phases first established were: 1) the awareness of problem phase; 

and 2) the suggestion phase. The input to these phases was comprised of the identification of 

the problem through a review of business needs and a review of existing theory related to the 

problem domain. Phases one and two resulted in ideas for problem solution. 

 

The following three phases were performed iteratively, to achieve an incremental build of the 

artifact, so that its components and their relationships could be evaluated during the build. 

The phases that were iterated were: 3) the literature review phase; 4) the development phase; 

and 5) the descriptive evaluation phase. The method design allowed for agility between these 

phases. This was needed as a design decision might trigger an extended need for literature 

review to fill new identified knowledge gaps. Evaluation of the artifact or one of its 

components could result in a need to redesign the artifact, or another turn of literature review. 
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Figure 3.2   Methodological model used for this study. Based on Vaishnavi & Kuechler (2014). 
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During the process, the iteration of phases three to five extended our understanding of the 

problem, which is illustrated in figure 3.2 by the <<extends>>-arrow leading from the 

iteration phases back to phase one. This did cause a new initiation of phase two which 

redefined the resulting ideas for problem solution, which in turn triggered a new iteration of 

phases three to five to start. 

 

The literature review phase extended our knowledge base which was comprised of two types 

of theory packages. The component theory package was used to inform the design decision 

taken in phase four. The domain theory package was used to perform descriptive evaluation of 

the developed artifact. 

 

When the iterations of phases three to five had resulted in an artifact that could be considered 

to have utility, the research was concluded in the final phase: 6) the conclusion phase. Phase 

six resulted in a finalized extended knowledge base represented in the model as the knowledge 

contribution as well as in the evaluated artifact. The following section describes the phases in 

detail. 

3.3 Methodological Phases 

3.3.1 Phase One: Awareness of Problem Phase 

In this initial phase, we brainstormed to get an idea of a possible problem. We then browsed 

documents relating to the problem idea. These documents were analyzed to look for business 

needs that could validate the problem idea. Once validated, the problem was evaluated in 

terms of relevance to the community.  

 

The problem was identified through independent statistics that covered the whole of the 

business domain, and could therefore be identified, evaluated and said to be of relevance 

without it having to be confirmed by community practitioners. Existing theory that could be 

linked to the problem was then reviewed to look for existing solutions. When no available 
solutions to the problem were found, the suggestion phase was initiated. 

3.3.2 Phase Two: Suggestion Phase 

In the suggestion phase, another brainstorming session was performed to look for ideas for 

problem solution. When a solution idea appeared valid, and was assumed to have both 

scientific and business value, it was proposed as an idea for problem solution, which in turn 

initiated the iteration of phases three to five.  

3.3.3 Phase Three: Literature Review Phase 

Phase three was the literature review phase. The result of this phase contributed to the 

building of the knowledge base. The knowledge base was then used in both the development 

phase and the descriptive evaluation phase. The knowledge base was divided in two theory 

packages - component theory and domain theory. The component theory package was used in 

aiding the design decisions made in the development phase, while the domain theory package 

was used in evaluating the artifact as a whole. 

 

The knowledge base was built through the studying of previous information systems research. 

We also studied recognized literature within the fields of HCI, usability, IXD, RWD and 

UXD. The following keywords were used in the search for prior research: adaptive user 

interfaces; adaptivity; customization; interaction design; loyalty; persona; personalization; 

satisfaction; usability; user-centered design; user experience; user interfaces. 
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3.3.4 Phase Four: Development Phase 

In the development phase, the ideas for problem solution were transformed and developed 

into a conceptual framework (i.e. our artifact). This was an iterative and incremental process 

that was aided by, and grounded in, the knowledge base. The artifact itself is to be seen as 

both a part of the scientific method and as part of the result of the scientific research. At the 

same time as the artifact is an innovation that define and explain the ideas of how to solve an 

identified problem, the design of the artifact is also a search process to find that solution. 

 

The artifact itself went through a number of versions while its components and their relations 

were evaluated in phase five and consequently redesigned. The first version of the artifact was 

the first conceptualization of the proposed phenomenon. As a concept is still too abstract to be 

measured - or in our case evaluated - it is appropriate to operationalize the phenomenon into 

constructs - in our case the model’s components - so that we can define it in measurable terms 

(Recker 2013, pp. 19-20). Through the articulation of new constructs we can create a basis for 

new theory regarding an unknown phenomenon (Recker 2013, p. 48). Hence, the evaluation 

and analysis of the first version of the artifact made it possible to define the constructs found 

in table 3.1. 

 
Table 3.1    First operationalization of phenomenon 

 
Phenomenon User Responsive User Experience Design 

Concepts Conceptual Framework Users 

Constructs User Analysis 
System 

Personas Interfaces User characteristics User 
Experience / 
Satisfaction 
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The relationship between phenomenon, concepts and constructs were then graphically 

represented in a model based on Robson (2013, p. 19), see figure 3.3. 

 

 

Figure 3.3    Phenomenon, concepts and constructs. Based on Robson (2013, p. 19). 
 

Areas of immediate interest regarding the model were identified as the ones where knowledge 

was missing. To fill these knowledge gaps we moved to the literature review phase. To 

evaluate the components of the model we moved to phase five - descriptive evaluation phase - 

which then took us back to the literature review phase. Through iterating through the phases, 

new versions of the artifact were developed. 

3.3.5 Phase Five: Descriptive Evaluation Phase 

As evaluation method we chose the descriptive method of informed argument. The informed 

argument evaluation method uses “information from the knowledge base (e.g. relevant 

research) to build a convincing argument for the artifact’s utility”. Descriptive methods 

should only be used when other evaluation methods are not feasible, as would be the case for 

“especially innovative” artifacts (Hevner et. al 2004). Given our research project’s limited 

resources, other evaluation methods such as observational case studies, testing or experiments 

were not possible. However, the informed argument method was found appropriate 

considering the innovativeness of the artifact, and the possibilities of building convincing 

arguments for its utility through the collection and review of relevant research that was 

ongoing in the literature review phase. 

 

At first, the descriptive evaluation phase was used to evaluate the development of the artifact 

through the analysis of its components and their relationships in comparison with relevant 
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existing theories (i.e. component theory). Then, the descriptive evaluation phase was used to 

evaluate the artifact as a whole by comparing it with other concepts of adaptive interfaces (i.e. 

domain theory). We could not find any conceptual frameworks for user responsiveness, in 

regard to user experience design, that we could compare the artifact with. Therefore, the 

knowledge base’s domain theory package was created and used to evaluate the artifact by 

comparison with other concepts of adaptivity, including RWD, personalization, customization 

and intelligent interfaces. 

3.3.6 Phase Six: Conclusion Phase 

In this final phase, we discussed what implications the use of the artifact would have in the 

organizational context and whether it could be generalized. Conclusive remarks regarding the 

artifacts utility were compiled from the descriptive evaluation phase and we argued whether 

the artifact could be beneficial for the management-oriented audience. The knowledge base 

was finalized and compiled as the knowledge contribution (i. e. this paper) along with the 

formulation of the conclusive remarks and the evaluation of the study and its research method. 

The overall contribution made was argued for. 

3.4 Demarcations 

As a result of the evaluation of the artifact, we identified a need to limit the scope of the 

research, to ensure feasibility. We could not identify a need to add to general theory about 

how to do interaction design and user experience design, or do usability research. Since there 

already is an abundance of theory related to guidelines and frameworks regarding how to 

achieve high usability and how to perform interaction design and user experience design, 

there was no need to further explore these issues. The legal aspect of handling user 

information was also decided to be considered out of scope, since it did not help to answer the 

research question. 

 

Furthermore, the question of how many designs would be needed to improve the general 

satisfaction with user experience was demarcated due to research time restrictions, and due to 

the assumption that the answer would be arbitrary, unless a comprising comparative study 

was carried out. Advanced technical aspects regarding how characteristics would be analyzed 

by the system to match a persona was also considered out of scope since the focus of the 

study is not of technical matter. 

3.5 Evaluation of Method 

Our ambition was to design an artifact that could highlight a possible solution to the identified 

problem. Our overall evaluative remark on our method design is that it supported that 

ambition. The process steps described by Vaishnavi & Kuechler (2014) laid a good 

foundation for the method design that we ended up creating and using. Since the method is 

based on the preexisting Vaishnavi & Kuechler (2014) model, and is well described and 

transparent, the procedures of the conducted research can be considered to be rigorous and 

repeatable. The research method allowed us to put emphasis on the construction of the 

artifact, in line with how Recker (2013, p. 36) describes design science research (DSR). 

 

Since it is in the nature of DSR to construct a new innovative artifact, deductibility can be 

considered to be low. Due to the given conditions for the research, above all the limited 

resources in time, we had few other options when it came to the choice of evaluation method 

than that of informed argument. If we had had a bigger time budget, other evaluation methods 

would have been feasible that might have made it possible for us to extend the knowledge 

contribution through an effort to validate our conclusive remarks. Since this study was built 
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on existing knowledge that was used in a new innovative way, the knowledge contribution of 

this study could not been seen as exhaustive and multifaceted. Therefore, the complexity of 

the research must also be considered to be low. To falsify or validate our conclusive remarks, 

an implementation of the framework with a subsequent testing or the performance of an 

experiment would have been appropriate. 

 

However, considering the conditions under which our research was conducted, and 

considering the innovative nature of the artifact, we argue that our choice of evaluation 

method was appropriate, and that it did make it possible for us to demonstrate the artifact's 

utility to an organizational problem. Furthermore, since the evaluation method was based on 

existing knowledge, repeatability can be considered to be  high. For the same reason, the 

findings of this study should be considered to be reliable. To some extent, the research 

method enabled us to question existing consensus within the knowledge base, and even 

explore if knowledge of similar character could be used in new ways. In that sense, the 

method enabled explorability. 

 

The controllability for this study was high since our research method was designed and 

developed to control the continued evaluation and construction of the artifact. Because of the 

predefined processes incorporated in the method, progress with the construction of the artifact 

always resulted in given effects. The iterative nature of the research method did however 

make it hard, at some points, to review the total progress of the research. If we had used a 

more sequential method design, we believe that this would have been less of an issue. An 

incremental and iterative design of the artifact was however considered necessary, since the 

artifact's components and their relations needed to be evaluated constantly during the build. 

The method allowed us to continuously shift perspective between the design process and the 

designed artifact, in similarity with how Hevner et. al (2004) describes how we can achieve 

knowledge through the conduct of DSR. 

 

The generalizability is arguably high even though the purpose of this study was to explore the 

possibility of achieving more loyal customers within the specific business area of e-banking. 

Since the findings also could be applied to similar business areas, we argue for the study's 

generalizability. 
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4 Building a Conceptual Framework 
The conceptual model in figure 2.1 summarizes theory about the process of designing with 

personas. Research has shown that this way of working is a good way of achieving satisfied 

users (Cooper 2004; Cooper & Reimann 2007; Mulder & Yaar 2007; Pruitt & Grudin 2003; 

Matthews, Judge & Whittaker 2012). We can therefore use that model as a starting point in 

the development of our proposed conceptual framework. 

 

However, the way of working with web design and personas that is presented in figure 2.1 

results in a graphical user interface (GUI) that might be responsive towards technical devices, 

and might have personalization and/or customization functionalities implemented, but the 

GUI is not user responsive in the sense that it adapts the user experience design (UXD) 

depending on the current user, without that user having to do, or initiate, the adaptations 

herself. 

 

For a GUI to be user responsive, the design of the GUI needs to be changed depending on 

which user that is interacting with the GUI.  To achieve that, first, the visiting user has to be 

identified. Second, a GUI with a specific design needs to be presented to the user. To be able 

to present a dedicated design for a specific user, without letting the design “appear” in an ad-

hoc manner, the design needs to be ready before the user decides to use the GUI. We propose 

that this can be achieved by using personas as tools for UXD as well as using them as 

mapping tools for user responsiveness, by mapping a specific user to a specific persona which 

in turn is mapped to a specific GUI design. The adaptation of the interface will effectively 

change the experience of using the information system, and that user experience can be 

designed proactively. Thus, by merging the two concepts user responsive (UR) and user 

experience design (UXD) the result would be a way to perform user responsive user 

experience design (URUXD). The incorporation of personas in our conceptual framework for 

URUXD is motivated further below. 

4.1 Incorporating Personas 

From presented theory, we have explained the process of working with personas (Cooper 

2004; Cooper & Reimann 2007; Mulder & Yaar 2007; Pruitt & Grudin 2003; Matthews, 

Judge & Whittaker 2012). In accordance with Iivari & Iivari (2010), our opinion is that the 

user-centered design (UCD) ideal of satisfying every individual user is a utopian dream, 

especially when dealing with a diverse user audience. That being said, to create a satisfying 

experience for users we believe that we have to be user-centered. The problem this very paper 

focuses on is how to create a bigger amount of satisfied users and through that increase 

customer loyalty. The UCD ideal is therefore present as a guiding star. How well personas can 

act as a method to achieve a greater amount of satisfied users, by incorporating the persona 

method in the proposed framework, is a question whose answer depends on how we chose to 

view personas, and how much effort we put into the process of designing them. 

 

Personas can be said to act as “user representatives” (Iivari & Iivari 2010) and therefore can 

be argued to lack effectiveness as tools to achieve user-centeredness, as they are mere 

representatives of users and not real users. If we instead chose to see personas as 

“summarized user research findings” (Mulder & Yaar 2007) we put emphasis on the user 

research being done in the persona design process, and can then say that the degree of user-

centeredness is high - as all data that the personas are based on comes from real users. These 

different definitions of what a persona is are more than semantics; they reveal different ways 
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of viewing and working with personas that will evidently result in different degrees of user-

centeredness. 

 

From our perspective, working with personas is a user-centered design method, if it is 

grounded in thorough user research. The transition from user profiles to provisional personas 

to real personas, as described by Cooper, Reimann & Cronin (2007), is carried out through 

exhaustive user research that provides a continuous stream of iteratively collected user data 

(Abras, Maloney-Krichmar & Preece 2004; Levin 2014). Accordingly, we argue that the 

resulting personas can be seen as a tool with a high degree of user-centeredness if the user 

research is carried out in this manner. Furthermore, personas can be incorporated in the 

proposed framework since personas can be brought in as a component that fits with the 

functionality of the framework without tampering with the boundaries for UXD 

responsibility. How this coheres is explained further in this chapter. 

 

Designed personas represent users through primary, secondary and supplemental personas, 

where only one persona can be the primary target for a GUI design. Theory states that the 

choice of primary persona is based on the evaluation of which persona is most important for 

business purposes (Cooper, Reimann & Cronin 2007). Secondary personas represent users 

that have different needs than primary personas, but they are important enough to have their 

needs represented and cared for. The fact that primary personas are prioritized by designers 

does not mean that users represented by secondary personas are unimportant, it just states that 

they are not as important as the primary persona (ibid.). 

 

A primary persona holds a one-to-one relationship with a GUI design (Cooper, Reimann & 

Cronin 2007). When designing for a broad variety of users, the UX designer is faced with two 

options: 1) try and represent the whole user audience as one set of personas with one primary 

persona, or 2) let the user audience be divided into user segments and use one set of personas 

for each segment. Option one results in one GUI design while option two results in as many 

GUI designs as persona sets. To successfully develop something for a variety of users, the 

design should target specific types of individuals with specific needs (Cooper, Reimann & 

Cronin 2007,  p. 77). Also, when working with personas, Cooper (2004, pp. 137-138) argues 

that if we end up with more than one primary persona, we should end up with an equal 

number of GUIs. When we have a diverse and large user audience, this scenario is plausible. 

The problem according to Cooper (ibid.) is that if you end up with multiple interfaces, the 

scope of the product is too large; you are trying to design for a too large of an audience. 

However, the size of the audience is really not something that we can delimit if we want the 

business to grow, or if the customer base already is of a noteworthy size. Hence, option two - 

a multiple of persona sets and a multiple of GUI designs - seems to be the logical choice.   

4.1.1 Multiple Design Processes 

Stephanidis & Savidis (2004) argue that multiple design processes are too expensive and 

impractical to perform, because of the large amount of users that will have to be catered for. 

Instead they propose that an automated system based on predefined rules will provide the user 

with a dedicated GUI. This is a common view in the literature of adaptive user interfaces; 

multiple design processes are not doable due to high costs (Rothrock, Koubek, Fuchs, Haas & 

Salvendy 2002; Brusilovsky 1996; Benyon & Murray 1993; Hiltunen, Heng & Helgesen 

2004). Instead, automated systems are constructed to solve the issue by presenting different 

GUIs for different users. We agree with Stephanidis & Savidis (2004) that it's too impractical 

to have a design process for every user. Because of the huge amount of users that use e-

banking, it would be too time consuming and costly to produce a unique design for every 
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single e-banking user. We also agree with Stephanidis & Savidis (2004) that dedicated GUIs 

should be presented for different users, since we aim to increase the total quality of the UX. 

However, we disagree with that an information system should have the responsibility for how 

these GUI designs turn out. In our opinion, that responsibility should instead reside with a 

human UX designer (a more detailed description of design responsibility is found in section 

4.3). We differ in view in that even if multiple design processes raise the cost, we believe that 

users still need to be presented a design that is developed by a designer to achieve a 

sufficiently good UXD. That extra expense is needed if the aim is to improve on user 

satisfaction and loyalty when the user audience is broad. We also believe that the expense and 

impracticability can be cut by rethinking how adaptivity of GUIs can be achieved. This is 

where personas come in. Personas are supposed to represent the audience, which means that 

today, in practice, for a website that does not have a multiple of GUI designs, all users are 

represented by one of the produced persona sets. Instead, a broad audience could be divided 

into a manageable amount of groups, each with its own persona set. That would enable 

multiple design processes. 

 

Also, the fact that designers have to prioritize for whom they are designing for, implicitly 

states that a design should have a specific user in mind to make that user satisfied. With that 

in mind, we can say that giving each persona a dedicated GUI would probably create a more 

satisfied user. Hence, our model is based on the idea that a multiple of GUIs are designed and 

selected for use, and incorporated in the system, and that the GUI that best suits the specific 

user’s needs is the one that is presented to the specific user, using the personas not only as a 

design tool, but also as a mapping tool - to map a certain user to a certain GUI design. This 

extended use of personas is discussed further below. 

4.2 Extending the Use of Personas 

As we have seen, there is little debate over whether personas can function as useful design 

tools (Cooper & Reimann 2007; Mulder & Yaar 2007; Pruitt & Grudin 2003; Matthews, 

Judge & Whittaker 2012). In the framework for URUXD, we extend the use of personas to 

also let them function as mapping tools. Since personas act as summarized user research 

findings categorized into user segments, and we trust those findings to hold up well enough to 

let them be the tool that help designers make the design decisions that de facto creates the 

experience that is the user's interaction with the GUI, we have effectively said that they do 

represent the users. It seems the only issue with how well they represent the users is how well 

we research and design our personas. 

 

If we assume that we can do personas well, then what is a better tool to help us place specific 

actual users in different user segments? It is this thought that is the essence of the conceptual 

framework; by transcending the current use of personas to also involve them in categorizing 

actual individual users through the use of personas as mapping tools, we can present a GUI 

alternative that is based on a matching persona. That GUI alternative will presumably fit the 

specific user’s needs better than a general GUI would. No doubt, this puts pressure on the 

designer to do high quality user research and persona design, but that pressure was already put 

on her when we allowed her to base her design decisions on personas. If we trust personas 

enough to use them as a design tool, and trust that designers can create satisfactory 

experiences for the users by using that tool, we should have no problem also trusting that 

personas can be valuable as mapping tools. 
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Furthermore, there is nothing to say that other design methods cannot be used as 

supplementary methods when designing the GUIs. However, we have not found that these 

methods hold the same mapping functionality as could personas. 

4.3 Catering for Design Responsibility 

Because design is as much an art form as it is science, and because the main focus regarding 

UXD is on the user, we do not want to relieve the UX designer of her responsibility over the 

designs. If we assume that the designer is competent, and views personas not as user 

substitutes but as summarized user research findings, we can say that she has done her user 

research well before constructing her personas. We argue that responsibility over user 

satisfaction advantageously can, and should, be placed in the hands of the designers; well 

executed user research that result in a thoroughly performed persona design, that in turn result 

in competent web design, is what lays the ground for a usable website and a satisfactory 

experience for the user. 

 

In addition, we have seen that a majority of users do not wish to take part in the tailoring of 

their experience, they just want the experience to be handed to them - in fact, handing 

responsibility for the design over to the users can damage their experience (Hiltunen, Heng & 

Helgesen 2004), and should therefore be avoided. Even though the evolution of technology 

has made available adaptive GUI solutions, based on system learning and artificial 

intelligence (Benyon & Murray 1993; Brusilovsky 1996; Heng & Helgesen 2004; Rothrock 

et. al 2002), we see that it is too risky to hand over responsibility for the UXD to the system - 

the risk of possible loss in usability and user experience quality is imminent. 

 

Conclusively, we want a framework that allows the UX designer to remain in charge of the 

UXD decisions, and at the same time make possible a more personalized experience for the 

user. This is not to say that other methods and techniques of adaptivity cannot be used in 

union with the framework for URUXD, but if we want to be able to hold the designer 

accountable for the UXD, the main responsibility must reside with her. In what way design 

responsibility is divided between the system and the UX designer in the framework  is 

explained further below. 

4.4 Introducing the User World, System World and Design World 

The UX perspective on technology is that it should fulfill more than just instrumental needs, 

and that the experience is a consequence of three factors: 1) the user’s internal state, 2) the 

characteristics of the designed system and 3) the context in which the interaction occurs 

(Hassenzahl & Tractinsky 2006). To be able to anatomize these factors, the proposed 

framework is divided in three experience consequence segments. These segments are: user 

world, system world and design world. The experience consequence segments are separated 

by three interfaces, as shown in figure 4.1. Furthermore, the division of the framework into 

segments also illuminates how we propose that responsibility for the different areas of design 

(i.e. UXD and systems design) should be managed. 
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Figure 4.1   Experience consequence segments: user world, system world, design world 
 

4.4.1 An Overview of the Experience Consequence Segments and their 
Components 

The first experience consequence segment of our framework is the user world. Components in 

the user world include: 1) the total target user group, simply called users; and 2) a specific 

unknown user, called user. The user world is connected to the system world by two GUIs: 1) 

the user login GUI, which in this model is a static GUI presented to all users at time of login; 

and 2) the user assigned GUI, which is the specific GUI alternative that is assigned to the user 

after login has been completed. 

 

The second experience consequence segment is the system world. The system world 

components include: 1) the user login GUI; 2) the user assigned GUI; 3) an assigned persona, 

which is the persona assigned to the user by the system; 4) a user characteristics database 

(UCDB), which holds data about the specific user; and 5) the analyze user characteristics and 

assign persona process (AUCAPP), which uses the UCDB to analyze user data and select an 

appropriate assigned persona. 

 

The third and last experience consequence segment of our framework is the design world. 

Components in the design world include: 1) the designer, which represents the UX design 

function, which can contain everything from a single UX designer to a full UXD team; 2) the 

persona alternatives, which are a collection of persona sets that hold a direct one-to-one 

relation to; 3) the GUI alternatives, which are a set of, by the designer, designed GUIs where 

each one of the GUIs represent a specific persona alternative’s needs. 

 

The distribution of UX responsibility is thereby as follows: The design world holds one 

hundred percent of responsibility for the creation and design of the UX. The system world has 

total responsibility for the delivery of  the UX. The user is relieved of all responsibility 

regarding manipulation of and/or control over the UX. The three experience consequence 

segments and their components are discussed in detail below. 

4.4.2 Components of the Design World 

Components of the Design World are graphically illustrated in figure 4.2. 

4.4.2.1 The Designer 

The designer in the framework for URUXD represents the UXD function. We choose to 

define it as a function since it is the execution of UXD and user research that are the main 

focus areas in the design world; the size of manpower to make up the UXD function is of less 

relevance. The designer’s main responsibilities include the following activities: 1) user 

research; 2) persona design; and 3) GUI design, including all three different design focus 
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areas of UXD (i.e. behavior, form and content). These activities should be performed in line 

with how theory describes them (Abras, Maloney-Krichmar & Preece 2004; Cooper, Reimann 

& Cronin 2007; Goodwin 2008; Levin 2014; Mulder & Yaar 2007; Pruitt & Grudin 2003). 

The number of GUIs that are designed and used is however increased to equal the number of 

persona sets. The activities should furthermore be performed in an iterative manner; since the 

user group that is being modeled as personas are subject to change, both persona alternatives 

and GUI alternatives should be seen as living things in the sense that they must be able to 

capture and attend to changes that happen in the user group. 

4.4.2.2 The Persona Alternatives 

The persona alternatives are a collection of persona sets, designed and developed in no 

different way than that described by existing theories about persona development (Abras, 

Maloney-Krichmar & Preece 2004; Cooper, Reimann & Cronin 2007; Goodwin 2008; Levin 

2014; Mulder & Yaar 2007; Pruitt & Grudin 2003). However, the framework for URUXD 

incorporates not only one persona set but a multiple of persona sets. Instead of prioritizing 

personas to decide on one primary persona, a few secondary personas and the rest 

supplementary personas (as is shown in figure 3.1) the prioritization process results in a 

number of persona sets, each with its own primary persona and secondary personas, thus 

effectively increasing the level of priority for many of the designed personas. We call such a 

persona set a persona alternative. The 

number of persona alternatives relates 

directly to the number of GUI 

alternatives, where one gives the 

other. Similarly, the increased number 

of persona alternatives is what enables 

the design of an increased number of 

useful GUI alternatives. 

 

In addition, the persona alternatives 

function as more than design tools in 

that they are also used as mapping 

tools, used to map a certain user to a 

certain GUI alternative (Persona 

alternatives as mapping tools is 

explained more thoroughly in section 

4.2). 

4.4.2.3 The GUI Alternatives 

The GUI alternatives are a set of 

designed GUIs. These GUIs are to be 

designed using the persona 

alternatives as design tools to 

represent user needs. The main 

difference between the framework for 

URUXD and the traditional way of 

designing GUIs is that instead of using one set of personas to support design decisions 

regarding one GUI, a multiple of GUIs are designed based on a multiple of persona sets. Each 

GUI design should aim to fulfill a satisfactory UX, but, since the different sets of personas 

will differ in terms of user needs, goals, behavior and motivations, the resulting UXD will 

also differ between the different GUIs allowing for a potentially higher satisfactory 

Figure 4.2    Design world 
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experience for the user made possible through the availability of more than one GUI 

alternative. 

 

The GUI alternatives can either be a set of separately designed GUIs, or it can be a set of GUI 

variations based on one underlying master GUI design. This depends on the “degree” of RWD 

you would want to achieve. The decision regarding wholly separate designs or design 

variations based on a master design should be made based on the degree of differences 

between the persona sets. Since a persona set and a GUI holds a one-to-one relation, a diverse 

collection of persona sets calls for bigger design differences in the set of GUI alternatives, 

whereas a more homogeneous group of persona sets (i.e. a group of persona sets that differ 

less between themselves) suggest smaller differences in the design of the GUIs. Exactly how 

the GUI design process is carried out is left to the designer to decide since it falls outside the 

scope of this work, and since the effects of using the framework for URUXD should be able 

to be seen regardless. 

4.4.3 Components of the User World 

Components of the User World are graphically illustrated in figure 4.3. 

4.4.3.1 The User Login GUI 

The user login GUI is a static GUI presented to all users at time of login. This is where the 

user provides the system with unique information which the system use to identify the user, in 

the form of the user’s unique username and password. 

4.4.3.2 The User Assigned GUI 

The assigned GUI is the specific GUI 

designed for the persona alternative that the 

specific user is assigned by the system. The 

assigned GUI is specifically designed for that 

persona alternative, to be able to give the user 

a relevant and responsive UX. 

4.4.3.3 User Research 

Users are an important part of the persona 

development process (Abras, Maloney-

Krichmar & Preece 2004; Cooper, Reimann & 

Cronin 2007; Levin 2014; Mulder & Yaar 

2007). It is therefore important to include the 

user world in the framework. Users provide 

designers with essential information about 

who they are designing for. The research 

process is continuously iterative and user data 

should be collected by using the methods 

described in section 2.2.5. The gathering of 

user data is crucial since the user research 

findings are fundamental for the persona 

designs. Unsuccessful or inadequate user 

research will inevitably result in insufficient user data, which in turn will lead to poor persona 

designs, which ultimately will have consequences on both GUI designs and the performance 

of the AUCAPP. As we have seen in section 2.2, to attach value to personas as design tools, 

Figure 4.3   User world 
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we need to transition them from user profiles to provisional personas to real personas - by 

incrementally refining them through the making use of continuously collected user data. 

4.4.4 Components of the System World 

Components of the System world are graphically illustrated in figure 4.5. 

4.4.4.1 The User Login GUI 

The user login GUI is the GUI that the user interacts with to log on to the system, which 

creates the possibility for the system to identify the user. The information given by the user 

enables the system to identify the right information when performing the analysis of the user 

data stored in the UCDB. 

4.4.4.2 The Persona Alternatives 

The persona alternatives overlap the system world/design world in that they are incorporated 

and stored in the system world once they have been designed by the designer. The system 

world holds no responsibility over the actual design of the persona alternative but the system 

needs access to the persona alternatives to perform the AUCAPP. 

4.4.4.3 The GUI Alternatives 

The GUI alternatives also overlap the system world/design world in the same way as the 

persona alternatives. They are incorporated and stored in the system world once they have 

been designed by the designer. The system world holds no responsibility over the resulting 

GUI design but the system needs access to the GUI alternatives to perform the AUCAPP. 

4.4.4.4 The User Characteristics Database (UCDB) 

The UCDB holds data needed for the AUCAPP to work as intended. The conceptual purpose 

of the UCDB is to supply the AUCAPP with data that can be used in differentiating a user 

when she logs on to the system. When a user provides a unique identifier the system fetches 

data about the user from the UCDB and supplies it to the AUCAPP. 

 

The type of data needed is based on what the AUCAPP needs, to be able to identify which 

persona a user should be assigned. This is an area where it would be appropriate to make use 

of existing analytics tools that track users’ behaviors and interactions to access users’ action 

feedback, as described by Levin (2014). We can expect that the quality of the user data stored 

will increase as the amount of data increases, as a result of  the tracking of behaviors and 

interactions. For a first time user of the system, only a small amount of data will be known. 

That data will be restricted to consist of the data that the organization has about the specific 

user pre-usage, which may not be of behavioral type. Data quality will however increase over 

time, as the user uses the system. The UCDB is one of the areas that is kept out of research 

scope which makes it impossible to specify exactly what type of data that should be stored; 

this area is recommended for further research. However, the same general guideline that we 

have seen applies to persona design - collect as much user data as possible (Cooper, Reimann 

& Cronin 2007; Pruitt & Grudin 2003; Spool 2007) - should be applied to user-persona 

mapping as well. How the AUCAPP is intended to work is further described below. 

4.4.4.5 The Analyze User Characteristics and Assign Persona Process 
(AUCAPP) 

The AUCAPP is responsible for the persona assignment. When the user has logged in, the 

user ID is used by the system to retrieve specific user characteristics from the UCDB. That 

data is then used to segment the user, using the persona alternatives as representations for user 
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segments. By mapping the user data to the available persona alternatives, a best match can be 

selected. This can be done in many ways, but because of the given time for this research 

detailed technical aspects of the analysis is kept outside of research scope. However, the 

ground rules for the AUCAPP is that it is based on the developed persona sets (i. e. the 

persona alternatives) and the behavioral aspects that differentiate them. 

 

Conceptually, one can think of the AUCAPP as a reversed persona development and design 

process; instead of turning research findings (i.e. user data) into personas and prioritizing 

personas to select a primary persona for which to design and build a GUI, a GUI is instead 

selected from a multiple of existing GUIs by prioritizing existing personas through the 

mapping of them against user data. The sub processes within the AUCAPP are as follows: 1) 

receive user ID; 2) retrieve user characteristics; 3) compare characteristics with persona 

alternatives; 4) select persona alternative; 5) retrieve corresponding GUI alternative; and 6) 

provide assigned GUI. The AUCAPP and its sub processes are illustrated in figure 4.4. 

 

 
Figure 4.4   AUCAPP with sub processes 

 

Due to its importance for the model, we recommend that sub process three, that maps user 

characteristics with persona alternatives within the AUCAPP, should be researched 

thoroughly before the model is put to use. We have however noticed that the area of 

recommendation systems in the e-commerce field have some common views. In the field of e-

commerce, research about how to recommend the right product to a customer is extensive. 
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Recommendation systems are designed to help customers to find products that are well suited 

for them, without the customers having to browse through every page on an e-commerce site. 

There are different types of recommendation systems and they all need different input based 

on what type of algorithm the specific system are using. Examples of different inputs include 

methods that use personal information to match with similar features of other users, users 

browsing history, buying history or product ratings etc. (Xiaohong 2012). 

 

One example of such an algorithm is the K-means algorithm. K-means is used for "cluster 

analysis", which is used for segmentation analysis. With given data, each with the same 

variables N, and with a number of preferred segments K, K-means attempts to return K 

centroids. K centroids represent the center of the segment K, where the distance is at a 

minimum between the K centroid and all the points within the segment. The result of K-

means presents segmentation options, where the data that represents users are clustered into 

segments (Mulder & Yaar 2007, p. 149). The technique of clustering can be used to define 

segments for a business which can provide better recommendations for that segment 

(Xiaohong 2012). K-means can also be used to identify and differentiate segments when 

developing personas (Mulder & Yaar 2007 pp. 138-159) and a similar technique could 

therefore be of possible use in the AUCAPP. K-means differentiate segments through defined 

variables - a similar approach could be used in the AUCAPP when analyzing user data to 

assign personas. 

4.4.4.6 Assigned Persona 

The persona assigned to the user by the AUCAPP. 

4.4.4.7 User Assigned GUI 

The user assigned GUI is the GUI designed for the assigned persona. It is the system’s 

responsibility to present the correct GUI to the user. 

 

 
 

Figure 4.5   System world 
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4.5 Merging the Worlds 

The merging of the three experience consequence segments - the user world, the system world 

and the design world - eventuates in the composite framework for URUXD, shown in figure 

4.6. The user world interfaces both the system world and the design world and is therefore 

split in two segments - showing the user (i.e. any given individual user) interacting with the 

system in the left user world segment and the users (i.e. the total user audience) interacting 

with the designer through user research activities in the right user world segment. The flow of 

activities involving the model components must therefore be read from both sides. 

 

The first flow of activities starts with the designer component. The designer researches the 

users which provides her with user data. This data is then used for persona design. The 

designer designs as many persona alternatives (i.e. persona sets) as needed. These persona 

alternatives are then used as tools in designing and developing the GUI alternatives, where 

every persona alternative gets a dedicated GUI design. Both the persona alternatives and the 

GUI alternatives are incorporated in the system world and exist, from this point on, in both 

the designer world and the system world simultaneously.  The user research continues and 

new findings are incorporated in the persona alternatives which may or may not lead to 

redesigns or fine tunings of the GUI alternatives. 

 

The second flow of activities starts with the user component as she initiates an interaction 

with the system world through the user login GUI. As the user logs in, the system retrieves 

available data about the specific user from the UCDB which is then processed in the 

AUCAPP. The user data is analyzed to map the specific user to a specific persona alternative; 

a best match is chosen from the available persona alternatives by the system as a result of the 

AUCAPP. When a persona alternative has been chosen as the assigned persona, a GUI 

alternative can immediately be assigned by the system since every persona alternative holds a 

direct one-to-one relationship with a GUI alternative, decided earlier by the designer. The user 

assigned GUI is presented to the user and she can start using the system. 

 

An information system built on this model could be able to identify and respond to a specific 

user by presenting a specific GUI alternative with a specific UXD from a collection of GUI 

alternatives that differ from each other regarding their UXD. We can therefore say that the 

model provides a way to allow for user responsiveness regarding UXD, effectively altering 

the experience of using the system depending on who is using it.. Effects, advantages and 

disadvantages of implementing an information system based on the model are discussed in 

comparison with domain theory in chapter five. 
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                                  Figure 4.6   Conceptual framework for URUXD 



 

- 36 - 

5 Discussion and Conclusive Remarks 

Even though other variables surely can have influence on customer loyalty, such as branding 

(Shalhoub, Belk & Terry 2007), the principal idea incorporated in our conceptual framework 

is that anticipation and fulfillment of customer needs and goals is what can create satisfactory 

experiences for customers, which is what could lead to overall customer satisfaction that in 

turn is essential for creating customer loyalty (Choi 2015; Dehghan et. al 2012; Everman 

2014; Karat, Karat & Brodie 2004; Nijland & Yndestad n.d). To be able to anticipate and 

fulfill the needs of a broad spectrum of users, we believe that innovative actions have to be 

taken to push the evolution of e-services such as e-banking forward. The development of the 

framework is an attempt to take such an innovative action. 

5.1 Discussing the Cost of Adaptive Systems 

With the framework for user responsive user experience design (URUXD), we attempt to shift 

focus from the technical to the human. We also attempt to shift focus from business to 

customer. Our content is that these soft values should not be underestimated. After all, 

satisfied customers are what creates value for businesses; unhappy users are evidently bad for 

business. The reason why the area of adaptive user interfaces (AUIs) focuses on automated 

systems to achieve GUI adaptation, is the consensus within the field that it is not viable to 

have a design process for each individual user because of economic reasons (Rothrock, 

Koubek, Fuchs, Haas & Salvendy 2002; Brusilovsky 1996; Benyon & Murray 1993; 

Hiltunen, Heng & Helgesen 2004). In theory, an autonomously self-adaptive system seems 

like the perfect money saving solution. However, we argue that the problem with that solution 

is that computers are binary, and people are not. As long as computers cannot translate the 

meaning of what a human communicates and the motivation that lies behind her actions, 

human designers and researchers need to hold responsibility for designing user experiences. 

Hence, although the intention to let intelligent interfaces adapt their own components is good, 

we believe the risk of breaking usability principles involved with this approach is too big. 

Rothrock et. al (2002) also argue that this is an issue with AUIs and that it can influence the 

total user experience (UX) and may adversely affect user trust. Such a major UX deal breaker 

cannot be worth the money saved. 

 

This is not in any way a technology hostile position. On the contrary, we encourage the use of 

information technology to create digital meeting places. Digital placemaking is at the core of 

building on business-to-customer relationships as these relationships today are largely acted 

out online, a claim that we are not alone to make (Everman 2014; Nijland & Yndestad n.d.). 

However, digital banking could be improved through the attendance to UX issues by focusing 

on how to add to the quality of the digital bank customers’ experience of using e-banking 

services. As the awareness of UX issues rises, businesses might start to realize that this is an 

area that might have been neglected. This also means that competition gets tougher as more 

and more e-services and websites achieve a more leveled usability, which calls for 

investment. Once basic user needs have been satisfied, the experience needs to be elevated to 

a higher level of significance for the user, because as Corrigan & Miller (2011) argue, being 

successful in addressing user needs and emotions can result in increased brand loyalty and 

higher user satisfaction rates. 

 

Hence, by investing in user needs and goals in a proactive manner through the implementation 

of an information system that is user responsive regarding UX, we argue that the quality of 

the interactions between user and system can effectively be increased. We believe that a user 

responsive information system can lead to a more personalized experience for the user - and 
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with that a higher level of significance for the user - and that that in turn can result in an 

improved online relationship between business and customer, which consequently will make 

the investment worthwhile for the business. 

 

We realize that a design process for every user is impossible, but we argue that an approach 

including multiple design processes is needed if the goal is to create a better UX for a broad 

audience. Therefore, we argue that a broad audience should be divided and grouped into a 

manageable amount of segments to be able to conduct multiple design processes. 

Implementing an information system based on the framework for URUXD, the expense 

would mainly be on the increased amount of design resources needed. No artificial 

intelligence system is needed and the investment in UX design might very well create 

returned value in terms of more satisfied and loyal customers. 

 

Hence, we provide the following conclusive remark: Implementing an information system 

based on the framework for URUXD might be a viable innovative way of creating an 

increased amount of satisfied users, resulting in a worthwhile return on investment. 

5.2 Comparing the framework for URUXD with Other Concepts of 
Adaptation 

We cannot see that customization can stand alone as a valid option of adaptation. We make 

this remark based on the previous research findings that state that customization in general 

mainly appeals to power users and that this is a category that a majority of users does not fall 

into (Cooper, Reimann & Cronin 2007; Sundar & Marathe 2010). Our case is strengthened by 

the domain specific research, which shows that digital banking customization is not 

something that a majority of users will even consider (Hiltunen, Heng & Helgesen 2004). 

  

We do not agree with Hiltunen, Heng & Helgesen (2004) that the solution is to sell the 

concept of customization to the users as it does not seem appropriate to force something on 

users that they do not want. We also find the argument that any service can be made better 

with customization (ibid.) as flawed since it is virtually impossible to improve a service 

through customization if the initiator of a customization process (i.e. the user) is not willing to 

perform the initiation. Nevertheless, there is nothing to say that the quality of human-

computer interactions cannot be improved anyway, or that a system cannot be made better 

through the implementation of adaptiveness. We argue that instead of spending time on 

educating users on customization, those resources could be spent on developing an 

information system that itself deals with the adaptation. Since a majority of users does not 

seem to want to spend time on the tailoring of their experience, if we still want tailoring, the 

initiative and execution should come from within the information system, as would be the 

case with an information system based on the framework for URUXD.  

 

Conclusive remark: From a user perspective, adaptive systems seems to be best implemented 

as an information system based on system-initiated personalization. Implementing an 

information system based on the framework for URUXD would result in such a system. 

5.3 Comparing Personalization and RWD with User 
Responsiveness 

The primary purpose for personalization is to increase personal relevance for the user (Sundar 

& Marathe 2010). A personalization system uses known data related to the specific user and 

tailors the design and/or content of the system to accommodate the specific user. Even though 
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our purpose for building a framework for user responsive user experience design is similar, 

we find personalization to differ from the concept of user responsiveness. Yes, the 

personalization features of a GUI are adaptive. Yes, personalizable systems “respond” to the 

user by adapting things like coloring, language, font size etc., and can even include more 

ample tailoring in the form of AUIs (Hiltunen, Heng & Helgesen 2004). But personalization 

methods of today differ from our conception of user responsiveness in the way that we 

perceive them as not truly responsive to the user. 

 

We argue that a flexible layout that adapts to screen resolution is indirectly responsive to the 

user, as it literally responds not to the user, but to the resolution of the user’s computer screen. 

Furthermore, in our content, a design that adapts depending on what browser is being used is 

not directly responsive to the user but is instead responsive to what browser is installed and 

used on the user’s computer. While these things are important and surely do have an influence 

on usability and on the total UX, we see them as not directly user responsive since they have 

little to do with users’ behaviors, needs and goals, as the main focus of the triggering of the 

adaptation is not to do with the human being that is using the product/service but with the 

technical device or the software that is being used as a middle tier between the user and the 

actual product/service. Or, as Marcotte (2011) puts it, it almost responds to the user’s needs. 

With URUXD as concept, we would get a more direct user responsiveness which opens up for 

an opportunity to deliver a design adaptation that directly responds to the user’s needs and 

therefore could be argued to be of  more genuine personal relevance for the user. 

 

As a result of this discussion, we make the following conclusive remark: Although the concept 

of URUXD can be seen as a type of personalization, the URUXD approach is responsive to 

the user in a way that other methods of personalization are not. 

5.4 Discussing Design Responsibility 

The framework for URUXD is divided in three worlds (see section 4.4). With the 

customization concept, we argue that responsibility is very much placed in the user world, as 

the initiative must be taken by the user and part of the responsibility over the resulting design 

resides with the user as well. As the characteristics of the designed system is one of the three 

factors that consequently create the experience (Hassenzahl & Tractinsky 2006) we do not 

want to hand over the responsibility for those characteristics to the user (see section 4.3). With 

the framework for URUXD, users are relieved of all responsibility for the characteristics of 

the designed system. Responsibility is instead placed in the design world and in the system 

world and those worlds merely respond to what is going on in the user world. 

 

The model shown by Brusilovsky (1996, see figure 2.2) bears a conceptual resemblance to 

 the framework for URUXD. However, the absence of user and designer in Brusilovsky’s 

model illustrates the philosophical difference between the two models. Even though we 

cannot be exactly sure what components Brusilovsky includes in his definition of “the 

system”, we cannot see that the AUI approach caters for UX design responsibility or user-

centeredness in the same way as the framework for URUXD. 

 

In the area of AUIs, the discussion concerns the violation of usability principles in terms of 

consistency and predictability, which can influence the total user experience and may 

adversely affect user trust (Rothrock et. al 2002). Although the intention to let intelligent 

interfaces adapt their own components is good, as the aim is to create relevance for the user, 

we argue that breaking usability principles is a major deal breaker when designing for a better 

UX. With the framework for URUXD, we effectively lower the risk of breaking usability 
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principles by dividing design responsibility between system world and design world. The 

framework actively encourages UX design decisions to be made not as a result of artificial 

intelligence but by human UX designers; these designers can arguably handle the complexity 

of UXD better than an intelligent interface can. 

 

Consequently, we make the following conclusive remark: The heavy focus on design 

responsibility that is incorporated in our conceptual framework may allow for a lowered risk 

of breaking usability principles compared with other concepts of adaptivity. 

5.5 Discussing User Data and the Effects of Changes in the User 
Characteristics Database 

One of the downsides of the AUI approach, which could also be an issue with the URUXD 

approach, is that it affects consistency and predictability (Rothrock et. al 2002). Even though 

the GUI alternatives could be designed as static GUIs, and in that sense would not affect 

consistency and predictability, the problem could still arise if a user were to change her 

behavioral pattern. With an implementation based on the framework for URUXD, noteworthy 

changes in the stored user characteristics connected to a specific user would lead to the 

mapping of that specific user to a different persona alternative than before the changes 

occurred. Consequently, that would result in the allocation of a different GUI alternative than 

the GUI alternative that was allocated to the user before the changes in user characteristics 

occurred. In a situation like this, the user would be presented a new GUI design. This would 

inevitably affect the consistency and predictability of the system.  

 

To address this issue, the switch of persona alternative would have to be clearly 

communicated to the user. Besides communicating that the switch is about to happen, it 

would also be important to communicate why the switch is happening and what value the 

switch will bring to the user. However, we do believe that if the purpose of the switch is 

communicated clearly, the user will not feel aversion towards the change. Issues of change 

aversion are not isolated to URUXD but are present in all UXD - guidelines and methods on 

how to handle change aversion is available (Sadley n.d.). Also, at this point, control should 

not be taken away from the user in order not to break other usability guidelines (Nielsen 

1995). To solve this issue, and allow the user to stay in control, we suggest a possibility for 

the user to reject or undo the switch. 

 

Users without sufficient mapping data would also create problems for the mapping process. 

This issue could be handled by designing a default GUI alternative. The default GUI 

alternative would be appointed a user about which the user characteristics database (UCDB) 

holds an insufficient amount of data for the analyze user characteristics and assign persona 

process (AUCAPP) to function. The default GUI alternative would be allocated to this user 

until a sufficient amount of data has been gathered to perform a proper mapping process. 

When sufficient data has been collected, the AUCAPP can be performed and a persona switch 

would happen. 

 

Conclusive remark: The framework for URUXD is dependent on a sufficient amount of user 

data. This, as well as changes in user behavior, might trigger a change in the result of 

assigned GUI alternative. User change aversion must be handled and cared for to eliminate 

the connected risk of user dissatisfaction. A default GUI alternative might be necessary, and 

user freedom and control should be considered. 
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5.6 Discussing Pros and Cons of the framework for URUXD 

Limitations of the framework for URUXD compared with AUIs is that AUIs have the ability 

to potentially serve all users with different GUIs because of the automated analysis and 

adoption. The framework for URUXD will only serve the predefined persona sets and is 

therefore limited in the sense of to what degree a GUI can be personalized. However, the 

framework can give the designer the possibility of designing a holistic UX for each persona 

set which eliminates the risk of violating usability principles. We argue that the conception 

that user needs and goals can be sufficiently represented and catered for by using the AUI 

approach is inadequate compared to our persona based method, due to the autonomy of the 

AUI approach and the fact that it relies heavily on artificial intelligence and/or system 

processed user models (Benyon & Murray 1993; Brusilovsky 1996). 

 

Further limitations of the AUI approach include its focus on “visible aspects” and that 

behavioral data is mostly collected by analyzing users’ actions on the keyboard and the mouse 

(Brusilovsky 1996; Rothrock et. al 2002) which tells us little about a user’s motivations or 

goals. Hitunen, Heng & Helgesen’s (2004) description of how the selection of a UI alternative 

should be based on “login and demographic information” suggests that the UI selection is 

based on an insufficient amount of user data. Hence, we have not found that the AUI 

approach put emphasis on user research in the same degree as user research lays the ground 

for the framework for URUXD. We argue that this emphasis on user research allows for a 

more complete user responsiveness in that it can be based on more user dimensions, through 

the use of real personas. Furthermore, the personalization approach's focus on content (Sundar 

& Marathe 2010) implies that the other design focus areas incorporated in UX (i.e. form and 

behavior) is not fully catered for using this approach. The holistic view on UX that the 

framework for URUXD is based on includes these design focus areas, which enables the 

designer to incorporate all facets of UX and succeed in also making adaptations related to the 

design disciplines of graphic design and interaction design.  

 

The URUXD approach does advocate multiple designs, but the fact that the amount of designs 

is predetermined and known eliminates the risk of a significantly complicated user support 

process. Since a specific user is allocated a specific and known GUI alternative, if that 

specific user contacts the business with questions regarding problems associated with usage of 

the GUI, the support line should be able to answer those questions. In comparison with a GUI 

whose design may be unknown to the support line, due to a vast amount of possible designs as 

a result of that GUI having been adapted through customization or personalization techniques, 

a GUI in the framework for URUXD is controllable and known, and would therefore not 

complicate the support process too much. 

 

However, the framework for URUXD wholly depends on the analyze user characteristics and 

assign persona process (AUCAPP). If the mapping process fails, the user research and 

persona design is in vain, as it is the system’s responsibility to perform the actual mapping. 

We have suggested that techniques used for recommendation systems, such as the K-means 

algorithm, may be useful to incorporate in the AUCAPP. However, as these technical issues 

fall outside the scope of this study, this area is recommended for further research. We want to 

stress that the framework for URUXD exists on a conceptual level of abstraction and that it 

should be looked upon as an innovative artifact, as the purpose of this study was to explore 

the possibilities of achieving a user responsive user experience. We do however believe that 

an implementation based on the framework for URUXD could be successful in increasing 

user satisfaction and customer loyalty and strongly encourage further research to validate our 

results and to investigate possible implementation options of the AUCAPP. 
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The concept of URUXD is based on an awareness of a problem found in the e-banking 

domain. We suspect that positive effects of implementing information systems based on the 

framework for URUXD could be seen in other business domains as well. There are no 

elements of the framework for URUXD that ties it to the e-banking domain specifically. 

Therefore, we state that the generalizability of this study is broad, as it could be applied to 

other domains with a large and diverse user audience, such as government-to-citizen e-

services.  

 

Conclusive remark: The conceptual framework for URUXD might be a valid way to perform 

user responsive user experience design in domains where the user audience is large and 

broad, as is the case in e-banking. Further research is needed to validate this study’s results. 
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6 Reflections on the Research Conducted 
Through this study we have aimed to introduce the concept of user responsive user experience 

design (URUXD). Through the design of an artifact in the form of a conceptual framework 

we have tried to highlight the complexity of HCI, and the many different approaches to this 

broad field. We have realized that the views on usability are varied and that, as in so many 

other cases, the achievement of usability is a question of priority. With the creation of the 

framework for URUXD we have aimed to help with the prioritization between time, quality 

and cost by making the remark that the cost increase connected to investments in UX maybe 

not have to be unreasonably high, and that a return on investment may be possible through 

innovative thinking. We hope that this might contribute to the evolvement of  how we, in the 

science field of informatics, can view users as not only an integral part of information systems 

but also as a value creating asset, and that to invest in the design of their experience could be 

beneficial for other stakeholders than just the users themselves. 
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Högskolan i Borås är en modern högskola mitt i city. Vi bedriver utbildningar inom ekonomi och 
informatik, biblioteks- och informationsvetenskap, mode och textil, beteendevetenskap och 
lärarutbildning, teknik samt vårdvetenskap. 
 
På institutionen Handels- och IT-högskolan (HIT) har vi tagit fasta på studenternas framtida behov. 
Därför har vi skapat utbildningar där anställningsbarhet är ett nyckelord. Ämnesintegration, helhet och 
sammanhang är andra viktiga begrepp. På institutionen råder en närhet, såväl mellan studenter och lärare 
som mellan företag och utbildning. 
 
Våra ekonomiutbildningar ger studenterna möjlighet att lära sig mer om olika företag och förvaltningar 
och hur styrning och organisering av dessa verksamheter sker. De får även lära sig om samhällsutveckling 
och om organisationers anpassning till omvärlden. De får möjlighet att förbättra sin förmåga att analysera, 
utveckla och styra verksamheter, oavsett om de vill ägna sig åt revision, administration eller 
marknadsföring. Bland våra IT-utbildningar finns alltid något för dem som vill designa framtidens IT-
baserade kommunikationslösningar, som vill analysera behov av och krav på organisationers information 
för att designa deras innehållsstrukturer, bedriva integrerad IT- och affärsutveckling, utveckla sin förmåga 
att analysera och designa verksamheter eller inrikta sig mot programmering och utveckling för god IT-
användning i företag och organisationer. 
 
Forskningsverksamheten vid institutionen är såväl professions- som design- och utvecklingsinriktad. 
Den övergripande forskningsprofilen för institutionen är handels- och tjänsteutveckling i vilken kunskaper 
och kompetenser inom såväl informatik som företagsekonomi utgör viktiga grundstenar. Forskningen är 
välrenommerad och fokuserar på inriktningarna affärsdesign och Co-design. Forskningen är också 
professionsorienterad, vilket bland annat tar sig uttryck i att forskningen i många fall bedrivs på 
aktionsforskningsbaserade grunder med företag och offentliga organisationer på lokal, nationell och 
internationell arena. Forskningens design och professionsinriktning manifesteras också i InnovationLab, 
som är institutionens och Högskolans enhet för forskningsstödjande systemutveckling. 
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