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Abstract 

Recent research in the usability engineering field tends to emphasize, somewhat 

neglected, the need of incorporating the joy-of-use factor (the hedonic dimension of 

usability) into the design of user interfaces. However such design decisions have to be 

applied with care and proper modesty as they may diminish the product’s overall quality 

of use. Notions of pleasure and joy are non-task related and partially incompatible with 

pragmatic usability qualities hence achieving a proper balance is essential. 

The thesis explores the question of how to establish a balance between pragmatic and 

hedonic dimensions of usability and whether it is possible to design a user interface which 

is both highly usable and enjoyable. 

In order to address these questions a case study was performed, which required further 

development of an existing prototype, the Zenterio Halfpipe Desktop; an innovative, 

patented, cross-platform user interface. To achieve high product usability, principles of 

Human-Computer Interaction and User-Centered Design were applied. 

The results of the study suggest that ensuring a high level of both aspects of usability: the 

pragmatic values (such as simplicity or controllability) as well as the hedonic values (such 

as originality or innovativeness), can result in a product which is perceived as highly 

usable and fun-to-use. The practical application of involving the joy-of-use factor shows a 

significant increase in the perceived software appeal.  

Finally, shortcomings and limitations of the study are discussed followed by future work 

proposals. 
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1. Introduction 

1.1. Background 

Since their debut, mobile phones and other mobile communication devices are becoming 

ubiquitous and affordable. Technological advancement is increasingly rapid and one can 

notice this fact in many examples such as large, high resolution color screens and 

embedded devices (cameras, audio players), just to name a few. Changes in the 

communication technology provide user interface designers with new opportunities to use 

their skills and talent in designing usable interfaces. 

The user interface design for small displays necessitates special considerations taken into 

account such as limited displaying capabilities (e.g. size or resolution), broad target user 

group and inherent consequences of mobility of such a device. There have been many 

attempts to incorporate HCI (Human-Computer Interaction) theory and practical 

knowledge to make such user interfaces optimal with regards to usability aspects ([14], 

[15], [17], [21], [29]). 

Relatively less work has been done in usability area which covers purely user satisfaction 

evoked by the hedonic dimension which is considered to be an important facet of usability 

([4], [6], [10], [16]). 

In the era of information and miniaturization mobile devices are capable of offering a 

wide ranger of functionality and large variety of services. Seemingly increased design 

freedom is compensated by complexity of services and functions such devices possess. It 

is therefore a priority to design usable interfaces in order to make products highly 

functional yet accessible for everyone. Additionally there is a need of incorporating joy-

of-use factor into the design which is supposed to increase products users’ satisfaction and 

marketing attractiveness. 
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1.2. Project provider 

The thesis is based on a project carried out at the Zenterio AB Company in cooperation 

with the Santa Anna Research Institute AB. 

The Zenterio AB, founded in 2002, offers business customers their extensive expertise 

and experiences in software engineering and consulting services. Zenterio provides 

solutions to mobile, digital TV and internet platform technologies in every development 

phase, and the services is targeted toward ISP, operators, content providers and hardware 

vendors. 

The Santa Anna IT Research Institute AB is an industry research institute, performing 

applied research in cooperation with industry, universities and the public sector. The 

institute belongs to the SITI group of Swedish IT research institutes and replies in 

particular on the strong research and development environment in the East Sweden region 

with its renowned university and IT industry. The scientific staff of the institute includes 

Santa Anna Research Faculty, more than ten professors from Linköping University and 

Campus Norrköping devoting part of their time to promote the formation of research 

projects together with industry at Santa Anna. 
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1.3. Patented Zenterio The Halfpipe Desktop 

 

Figure1 The Zenterio Halfpipe Desktop (ZHD) for a Series60 mobile phone 

The Halfpipe Desktop is a patented graphical user interface which allows users to share 

and manage desktop bookmarks and folders of various content and services. It is designed 

to be fully scalable and adaptable to different electronic consumer devices, such as mobile 

phones, personal digital assistants (PDA’s), digital TV, broadband set-top boxes or car 

navigation systems. 

The Halfpipe Desktop offers users a fun and new way to maneuver between bookmarks 

and folders; it also gives users the freedom of content and services management from 

different networks and sources. 
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1.4. Purpose and problem description  

The existing prototype, developed in Java, is just a presentation of an innovative concept 

behind the interface. In order to be able to test the product on users, functionality needs to 

be designed and implemented. 

Because the solution proposed by Zenterio is original and innovative it accounts for a base 

for a discussion whether usability is not overshadowed by its inherent playful 

characteristics. Therefore two main questions arise: first, whether it is possible to design a 

product that is both usable and fun to use, and second, how to find a balance between the 

pragmatic (ergonomic side of usability) and the hedonic (fun of use factor) dimensions of 

usability. To answer these questions methods used in [10] are applied together with the 

design of basic product’s functionality and look&feel for high fidelity prototype of the 

Halfpipe Desktop. To achieve this, the HCI theory and the practical use of the User-

Centered Design (UCD) are applied.  

There is a third dimension, least obvious, that is the social dimension. This however is 

beyond the scope of this thesis. 
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2. Theory 

2.1. HCI – Human-Computer Interaction 

The term HCI (human-computer interaction) originates from the mid 80’s created to 

describe this new field of study. Human-computer interaction came to a point where a 

design of a user-interface was not the only issue anymore; it had to be viewed in much 

broader light that concerned all the aspects relating to the interaction between humans and 

computers [28]. 

The definition of HCI can not be easily formulated because there has been no agreement 

on what topics are covered in this field. Nevertheless one can characterize it as follows: 

Human-computer interaction is a discipline concerned with the design, evaluation and 

implementation of interactive computing systems for human use and with the study of 

major phenomena surrounding them.  

[ACM SIGCHI Curricula for Human-Computer Interaction] 

This broad definition shows the interdisciplinarity of HCI (figure 2). It spans widely 

through computer science (application design and development of human interfaces), 

psychology (the application of theories of cognitive processes and the empirical analysis 

of user behavior), sociology and anthropology (interactions between technology, work, 

and organization), industrial design (interactive products) [1] and other. M. Nadin – 

“Interface design and evaluation-Semiotic Implications” from “Advances in HCI Vol.2” 

(1988) emphasizes that interdisciplinary character of HCI, which encompasses paradigms 

and empirical findings from the various fields through which HCI spans, and integrative 

methodology must go together. This means that it is necessary to create a firm linkage 

between all the disciplines which forms a solid base for HCI practical use. 
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Figure 2 The Field of Human-Computer Interaction (ACM SIGCHI) [1]. 

It is essential to remember that the notion of “computer” and its meaning reach much 

further. Not only is this a popular workstation but also it can be an embedded system as 

used in microwave ovens, aircrafts, cars or, as in case of this study, mobile phones. 

Whatever form it exists in, it is actually still a tool, in a sense, that one can apply to 

accomplish one’s work. It is therefore of paramount importance that a system always 

facilitates people’s life. However, especially in consumer electronic devices, this is not the 

only concern. Marketing introduces new aspects into HCI that must be taken into account 

when designing a product. Designing a product with users in mind requires, apart from 

ensuring good product usability, certain marketing strategies that has to be applied during 

the early design phase in a form of requirements. Such requirements do not always go in 

parallel with the usability requirements which in turn leads to tradeoffs which weaken the 

importance of usability. Nevertheless an overall success of consumer electronic products 

depends strongly on both issues hence one must create a product that is both usable and 

fun to use. For example IBM Corporation recognizes that market driven principles, 

including usability, are the key to the acceptance of any of their products [9].  
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2.2. Usability 

According to the International Organization for Standardization (ISO) for interaction 

design ISO 9241-11 usability is defined as: 

The extent to which a product can be used by specified users to achieve specified goals 

with effectiveness, efficiency and satisfaction in a specified context of use[13]. 

Or in other words usability means that people who use the product can do so quickly and 

easily to accomplish their own tasks [4].Below one can find explanations of terms used in 

the definition (ISO DIS 9241-11): 

♦ Effectiveness – the accuracy and completeness with which users achieve 

specific goals. 

♦ Efficiency – the resources expended in relation to the accuracy and 

completeness with which users achieve goals. 

♦ Context of use - characteristics of the users, tasks and the organizational and 

physical environments. 

♦ Satisfaction – Freedom from discomfort and positive attitude to the use of the 

product. 

♦ Goal – intended outcome. 

♦ Task – activities required to achieve a goal. 
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Figure 3 Usability and user experience goals. 

User satisfaction is a very subjective concept, not easy to measure. A psychological 

portrait of target users, their expectations and needs must be created and included in the 

product requirements. Usability goals can be rather clearly defined as they are relatively 

easy to express and measure [8], however user experience goals (or hedonic qualities) are 

very hard to grasp because how can one define such affective concepts as, for example, 

joyful, interesting, satisfying or entertaining when such emotions elicited by experiencing 

the product are, as mentioned above, very subtle and subjective (see figure 3). 
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2.3. Pragmatic and Hedonic dimension of usability 

Pragmatic: relating to matters of fact or practical affairs often to the exclusion of 

intellectual or artistic matters: practical as opposed to idealistic 

Hedonic: relating to, or characterized by pleasure 

[Merriam-Webster Dictionary (www.m-w.com)] 

Those two definitions are clearly contradictory nevertheless it has been shown in many 

studies that enjoyment of use plays an important role in users’ attitude towards software 

products. Two research results are quoted in [8]. In the first, Davis et al. (1992) defined 

perceived fun as “the extent to which using a software system is enjoyable in its own 

right” and showed that perceived fun, if only the software system is recognized as useful, 

can accelerate usage intentions. Igbaria et al. (1994) proved that system usage depends 

almost equally on both perceived usefulness and perceived fun. The latter has been shown 

to have even more influence on user satisfaction than the former. It seems however that 

hedonic (or fun of use) qualities have been neglected in favor of pragmatism in usability 

engineering [8]. “Traditional” usability approach, where practical issues are addressed 

first and mere making things as simple to use as possible, is unquestionably insufficient. 

Easy to use is not equivalent to fun to use hence these terms shall not be confused [8]. One 

can imagine a system unexcitingly useful – for example a text-mode operating system, 

where users’ joy and satisfaction in a specified use context is very low. 

Software systems are developed for a specified context of use. Computer games are 

software systems, which promote fun and enjoyment. Malone (1982) [13] draws an 

evident borderline between systems that are toys and systems that are tools with respect to 

computer system usage. The former are used for their own sake with no external goal 

specified whilst the latter are specifically used to achieve an external goal. Computer 

games (a source of fun/enjoyment) were used in creating a set of heuristics for designing 

enjoyable user interfaces that can be applied in the design process of more general user 

interfaces. The framework is based on three categories: challenge, fantasy and curiosity. 

Each comprises a number of guidelines and recommendations. Not all of them are 

usability-friendly yet, as the author concludes, some (such as multiple layers of 

complexity, productive and involving metaphors and useful sound and graphics) may be 
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incorporated in the design of certain user interfaces to make them more attractive, 

appealing and motivating. 

There may be another source of hedonic qualities, as suggested by (Hassenzahl et al. 

2000) [11]. In this study a non-hedonic consumer product, the “home automation system” 

(HAS) have been used. With HAS one can configure, program and control one’s sensor-

actor connections, such as switching on the light when motion is detected. As a result of 

the test the HAS was perceived as less hedonic by participants with a technical job 

background compared to participants with a non-technical job background. The result of 

the experiment showed that product’s functions may serve a purpose beyond being useful 

– mere perceived novelty can be a source of hedonic quality and, through that, can 

contribute to the overall appeal of the product. 

It is also important to introduce novelty with care. User interfaces that are too novel and 

unfamiliar are likely to evoke strong adequacy concerns instead of hedonic quality 

perceptions [11]. The importance of hedonistic characteristics for the success of consumer 

appliances cannot be overvalued [31].  

2.4. Knowing the user, the tasks and the environment 

2.4.1. Environmental observation – context of use 

Below one of the definitions of use-context is presented: 

The situational factors that influence the use and usability of a system, including 

environmental factors (physical conditions such as space, time, temperature, noise), 

organizational factors (social network, management and organizational pressures, and 

work processes), and technical/system factors (network connectivity, system 

configuration, system stability), and broad social factors (family conflicts, career 

aspirations, economy, ethical standards). 

[http://www.usabilityfirst.com] 
 

By adding the mobility context, this definition becomes clearer and more specified. 

Mobile phones, ideally, should remain transparent to the user however in reality, different 

interaction options come out which depend of the context of use.  
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♦ mobile infrastructure context (no or bad network coverage, low communication 

bandwidth), 

♦ physical context (noisy surroundings, wireless use, unstable and varying usage 

position, moving environment, environmental factors), 

♦ social context (need to collaborate /share info, need to keep interaction paths 

short and, quiet, need for privacy, need to differentiate oneself from other 

users) [33]. 

Although the purpose for which mobile phones are used is somewhat narrow, it stands to 

reason that feature of mobility of such devices as cellular phones entails a large variety of 

usage situations in very diverse environments.  

2.4.2. End-users and levels of expertise 

To know intended users is one of the most essential usability engineering requirements 

and it is a substantial part of usability considerations [28]. Developers are encouraged to 

familiarize with customers’ environment to get the feel how the product will be used. 

Getting acquainted with users’ environment and answering the question “who the users 

are” is also crucial for marketing purposes. The economic success of a product greatly 

depends on how well it corresponds to users’ needs and preferences, particularly among 

consumer electronic products. 

In view of the fact that users vary in their knowledge of computers, skills and a variety of 

factors which can affect their ability to deal with an interface, user categories need to be 

distinguished [32]. Sutcliffe (1995) [32] presents a following classification: 

♦ Naïve – users who have not used computers and have no or very little 

knowledge about the system. Nowadays this group can be considered as very 

rare, especially among young people. 

♦ Novice – users with some computer experience yet may be unfamiliar with the 

system. They are prone to make errors and need considerable assistance. 

♦ Skilled – users who have substantial system experience and are skilled at 

operating one or more system tasks, although they are unfamiliar with the 

internal system structure. 
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♦ Expert –”power users” who have, compared to skilled users, knowledge and 

understanding of underlying technologies and the structure of the system. They 

need an interface, which is powerful and configurable. 

Nielsen’s approach to user categories is shown below. 
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Figure 4 Three main dimensions on which users’ experience differs. Nielsen (1993) 

Figure 4 depicts three-dimensional “user cube” where users’ computer and domain 

experience differs [28]. 

The user’s experience dimension refers to the users’ expertise – from novices to experts. 

Nielsen (1993) [28] argues though that the simplistic distinction between expert and 

novice users is unreal since the users, considering the extensive functionality of systems, 

are not able to acquire comprehensive expertise in all parts of the system regardless of the 

frequency of use. 
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General computer experience also has a great impact, for example in designing tailored 

user interfaces. Experienced computer users will usually have some idea what kind of 

functionality they can expect from a system and, as opposed to inexperienced users, they 

are able to use their knowledge (for example software engineers will benefit from using 

macro languages in word processing systems). 

The third dimension spans over the users’ knowledge of the domain addressed by the 

system. Users with extensive domain knowledge can use specialized terminology as well 

as abbreviations and the user interface can be more packed with information. Users with 

little domain knowledge need more assist from the system’s side. The information can’t 

be that dense and abbreviated. 

2.4.3. Users’ tasks and task analysis. 

The driving force for users completing their tasks is a goal. In order to achieve a goal user 

must perform some actions (tasks). Nielsen (1993), p.75 [24] emphasizes that task 

analysis is extremely important as early input to the system design. 

Very related to mobile phone usage is the classification of tasks based on the frequency of 

use. There are the following [34]: 

♦ Very critical (done under pressure) 

♦ Critical (done frequently) 

♦ Medium frequency/pressure 

♦ Not frequent/not under pressure 

One can imagine a user driving a car and trying to send an important short text message as 

a very critical task (done under pressure), which might be considered little lightheaded, or 

maybe a critical task (done frequently) such as making phone calls at work. 

Sutcliffe (1995) [32] reminds that tasks have also their human factor properties: 

♦ Complexity – in terms of reasoning, judgments and decision making 

♦ Concentration – attention to detail and the monitoring activity necessary to 

complete the task successfully 
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♦ Responsibility – importance of task in overall system, consequences of task 

failure 

♦ Variety – variability of task in one of the above measures 

The above scale is suggested to measure mentioned properties. Sutcliffe points out that 

too many simple tasks (in order to achieve a goal) will cause distraction. On the other 

hand, too many complex tasks will cause fatigue. Hence a balance is necessary in terms of 

complexity and concentration. 

There are plenty of use situations and it is again obvious that the user interface (apart of 

course from phone’s physical properties such as size of buttons or screen size) has to be 

very well designed with users and their tasks in mind. 

2.5. Evaluating Usability 

2.5.1. Heuristic evaluation 

Heuristic evaluation, proposed by Molich and Nielsen (1990) [33], involves experts whose 

evaluation of a system (or a prototype) is guided by a set of predefined guidelines. Such 

guidelines might be based on intuition and common sense of the evaluator however there 

has been several guidelines developed that should ensure decent product usability. As well 

as this they are supposed to be cost effective. Faulkner (2000) [8] notices that, although 

authors propose their own heuristics, such as Schneiderman’s eight golden rules 

(Schneiderman, 1998), Norman’s seven principles (Norman, 1988) and Nielsen’s 

heuristics [33], they tend to overlap and cover basically the same ground. To take a closer 

look at these heuristics, see Appendix E. 

2.5.2. Cognitive Walkthrough 

Also carried out by an expert but this time the expert pretends to be a typical user. That 

implies that the expert has to “feel” the potential user’s behavior and knowledge. As a 

starting point a goal and tasks are defined, then the expert walks through all the tasks, 

reviewing all the actions that are necessary to complete the tasks and achieve the goal. 

The expert also attempts to predict reactions and possible problems that potential users 
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may encounter. (A. Monk et al. 1993 after Rieman et al. 1991) [21] shows a procedure of 

cognitive walkthrough: 

♦ Describe a hypothetical user’s task 

♦ Specify the actions to be taken to complete the task and the effect each action 

has on display 

♦ Answer the question about user’s supposed goals and sub-goals and how these 

map onto the actions required and the changes in the display. 

Pluralistic walkthrough involves more experts. This method brings together the 

representatives of users, developers and usability specialists and it is less formal than 

cognitive walkthroughs. 

2.5.3. Empirical evaluation – usability testing 

Empirical evaluation accounts for an analysis of user performance when using (testing) 

given system. Consequently this method requires participation of the target users. As this 

method is quite expensive [2], it is necessary to know which method shall be used 

considering the amount of resources and possible results they yield. A case study by Karat 

et al. (1992) was done where empirical testing and both individual and team cognitive 

walkthrough methods were compared. As a result, the case study showed that: 

♦ The empirical usability testing identified the largest number of usability 

problems (also severe ones, which other methods failed to unveil). 

♦ Group walkthroughs tended to produce better results than individual 

walkthroughs. 

♦ Conventional usability testing required the same or less time to identify each 

problem when compared to walkthroughs. 

Additionally authors reported that compared methods don’t produce identical results and 

they are complementary to each other. Whereas this study clearly displays the advantage 

of the empirical evaluation, another study by Jeffries et al. (1991) proved the heuristic 

evaluation to be also a very effective method both in terms of usability problems 

discovered and resources exploited. This study favors heuristic evaluation as the most 

efficient and inexpensive although (Preece et al. 1994) [2] admonishes that the apparent 
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differences in results come from different methods of comparison. In a nutshell the author 

suggests that: 

♦ empirical evaluation is efficient - despite the fact that it is quite expensive, it 

reveals a large number of usability problems, 

♦ walkthroughs are useful early in design process, 

♦ heuristic evaluation is cheap and relatively effective. 

2.5.4. Existing version analysis and competitive analysis 

A Competitive Analysis provides information on applications usability strengths and 

weaknesses compared to existing or potential competitors. It can also provide a measure 

of how your application compares to the overall market. Extensive benchmarking of 

company’s own products as well as competitors’ products is also a wonderful source of 

information for establishing user profile [32]. 

By examining competitors' offerings (User Centered Design, navigation, interaction 

styles) one can identify the features, functionality and design elements of competitors’ 

applications that work well for customers. More importantly the competitive analysis can 

ascertain which aspects of your competitors applications are not usable and help to avoid 

the same pitfalls. 
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2.6. Evaluating emotions and software appeal. 

2.6.1. Emotional design 

Bearing in mind that emotions elicited by product appearance are perceived as intangible 

and therefore impossible to manipulate, the design seems to be a complex task containing 

too many undefined variables. Desmet (2003) points out characteristics of such emotions, 

which may explain why they cause difficulties when incorporated into the design process: 

♦ Products can elicit variety of emotions and the concept of product emotions is 

broad and indefinite. 

♦ Emotions are personal, that is, individuals experience different emotions 

towards the same product. 

♦ Products elicit ‘mixed emotions.’ Rather than eliciting one single emotion, 

products can elicit various emotions simultaneously.  

The author also emphasizes that aesthetics is not the only factor which elicits emotions. 

There are as well other aspects, such as the product’s function, brand, behavior, and 

associated meanings. (Desmet & Hekkert 2002) [5] remark that it might be seemingly 

impossible to find general relationships between product appearance and emotional 

responses yet general rules can be identified in the underlying process of evoking 

emotions. In other study the results indicate that it is possible to design customer 

interfaces that will elicit target emotions for the systems (e.g., trustworthiness) [16]. 

Although the study was carried out on cyber banking system interfaces (now the relevance 

of the term ‘trustworthiness’ seems to be clearer), it gives hope that the design process can 

be funneled to address other types of target emotions. 

Despite all the intrinsic and troublesome characteristics mentioned above there are ways 

of measuring emotions. Since the definition of emotions is vague it has been proposed to 

regard it as a cluster of phenomena consisting of the following components [6]: 

♦ behavioral reactions (e.g. approaching) 

♦ expressive reactions (e.g. smiling) 

♦ physiological reactions (e.g. heart pounding) 

♦ subjective feelings (e.g. feeling amused) 
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In fact when measuring emotions one is actually measuring one of the components. As the 

author stresses there are very many ways of measuring such states and the result may be 

of great interest for it may answer the question why the stimuli evoke particular emotions. 

This valuable piece of information can be further utilized in designing systems with 

predefined emotion profiles that is it could be possible to create a product that targets 

required emotions. 

2.6.2. Software Appeal 

In section 2.3 the importance of including the joy-of-use (hedonic quality) ingredient into 

the usability engineering was highlighted. A model for designing appealing software 

systems was suggested in [8] (Figure 6).  

 

Figure 6 The elements of the hypothesized model for appealing software systems[8]. 

 

Authors claim that the judgment of appeal may be formed by weighting and combining 

different perceptions of the system's quality aspects that is hedonic and pragmatic 

(ergonomic) qualities. The consequences of using a system may be represented by 

emotional outcomes (e.g. enjoyment or frustration). 
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3. Preliminary Design Considerations 

3.1. Context of use 

The mobile phone as a device is used in various situations and conditions (see section 

2.4.1). Yet nowadays mobile phones are very complex, some models offer functionality 

close to palmtops, have embedded cameras and are equipped with relatively large color 

display. Such devices are frequently called smart phones and are becoming more and 

more omnipresent. Aforementioned technical advancement implies that variety of 

software can be implemented and that in turn manifests itself in a large variation of very 

context-specific applications. However in this thesis the aim was to specify the context of 

use of a desktop application which is a top layer, a kind of a portal which presents the 

device’s functionality. It is therefore a very general-purpose application and every 

appliance interacting with humans must have such a GUI (Graphical User Interface) – the 

question is how to create a good user interface which stands out from other similar 

products in terms of usability and joy of use (see section 2.1). The answer for this question 

will be sought in later chapters. 

Since the nature of this desktop interface is very general-purpose the context of use can be 

easily established. Namely this product will be used whenever the phone is operating, and 

the user interaction will have a very frequent characteristic – in fact it will be used as often 

as the user uses the phone. That is the characteristic feature of such applications. Since the 

interaction commences as soon as the phone is switched on one might conclude that the 

context of use of such application is the same as the device itself. See section 2.4.1 – it 

becomes clear that the context of use of this software requires a lot of effort in design 

process to withstand such variety of use-context in an environment with numerous 

variables. The analysis of context of use was performed in collaboration with Zenterio AB 

interaction design team. 

3.2. Target-users group 

The target use group has been set up, in consultation with Zenterio, according to two main 

criteria: age criterion and computer experience criterion. Those groups were chosen as 
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primary because the character of the application, to be more precise the look and feel as 

well as the functionality it offers, requires young people with at least basic computer 

knowledge. The target users’ age was set between 15 and 30, the computer experience 

varied from basic to expert. 

This desktop is targeted towards a broad user base. It has all the functions that an 

advanced user would want, but also some very good mass-market features (see functional 

design and requirements). The look and feel will probably appeal most to the style-

conscious buyer, customers who are seeking for extravagancy and originality. It is not 

intentioned for conservative-style users neither it is optimized for very basic mobile 

phones in terms of functionality however its fresh design may be a key feature when 

choosing the phone’s interface. 

3.3. Existing prototype of the Zenterio The Halfpipe Desktop 

3.3.1. Functional features 

The prototype’s functions were narrowed down to navigation capabilities that is: navigate 

left/right as well as exploring folders. No other functions were implemented (e.g. move, 

copy, delete). The demo version was implemented in Java. 

3.3.2. Look and feel features 

The most essential of the features implemented was the patented movement behavior 

which will be described in the next section (3.4.3). Apart from the movement physics the 

transition animation was implemented (with alpha blending) when entering/leaving 

folders. As well as this, icons were present and wallpaper in each folder.  

3.4. Competitive analysis 

3.4.1. Nokia Default Desktop 

The Halfpipe is a very top layer of the UI structure deployed on the Series 60 platform. 

Since the Halfpipe desktop is very strongly connected to the Nokia UI layer, i.e. it uses all 

of its services (such as messaging, camera features etc.) it is difficult to put it into one bag 
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with competitors’ products. Nevertheless it was very beneficial to get acquainted with the 

Nokia Series 60 UI Style Guide. Sample pictures and the Nokia Series 60 UI Style Guide 

reference can be found at [26]. 

 

Figrure 22 Nokia Series 60 desktop 

3.4.2. Cibenix Active Desktop 

The Cibenix Active Desktop is an attempt to make the default interface more 

customizable and functionally rich. It does not change the look and feel considerably. It 

allows, for example, setting up a background (from downloaded picture or picture taken 

with the built-in camera). Different wallpaper can be set for each of the 5 views provided 

by the application. 

 

Figure 23 Cibenix Active Desktop (www.cibenix.com). 

It also enhances functionality of some of the available application (e.g. calendar, to-do list, 

favorites). 
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Cibenix Active Desktop appears to be implemented very tightly with the Nokia default 

desktop, therefore it cannot offer advanced data management as it is in The Halfpipe.  

3.4.3. Trigenix Desktop 

Ideologically closer to the Halfpipe desktop is the Trigenix Desktop. It is a top layer 

desktop, alike the Halfpipe Desktop. As depicted, there are no standard Nokia Series 60 

components (such as the Status Pane used in the Halfpipe Desktop). In this solution 

however, unlike in the Halfpipe Desktop, signal indicator and other indicators are visible 

without resorting to the use of the Status Pane component. 

What this desktop targets is look and feel dimension (ensuring strong hedonic character of 

the software), which, as shown, differs considerably from what a default Nokia desktop 

offers. The menu is structured as a list view or as a grid view. Use of sounds is also 

implemented (e.g. when staring aqua menu style and bubbly sound is audible). 

   

Figure 24 Trigenix user interface (www.trigenix.com). 

Here menus are custom-made but that makes them slow in interaction (checked on Nokia 

7650). Very little interaction was done with the product (aqua menu style only) because 

the interface is not intended to be a supporting data management interface. Menu options 

are fixed and, like in the Halfpipe Desktop, are links to standard the Nokia Series 60 style 

applications (such as messaging or photo album).  
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3.4.4. One Smile 

It is also an original solution, where icons are laid in a round-robin fashion. Interaction 

with this product was limited only to an online Flash interaction. Apart from the various 

services it offers, more interesting for this thesis was the functionality but unfortunately 

the only discovered function in this interaction presentation was a clockwise 

counterclockwise rotation option. Nonetheless the interface looks nice and appealing. 

 

Figure 25 One Smile desktop solution (www.one.at) 
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4. Design 

The UI design is highly influenced by the quantity and quality of the content which users 

need to access through a mobile phone. The inherent mobility is one of the major factors 

that differentiate mobile personal devices from stationary devices like PC’s [14]. 

Portability results in dimensions and weight reduction but that also affects the size of the 

user interface (the display). Apart from this, clear and intuitive ways of presenting and 

accessing the context have to be assured. This also applies to graphics – small, low-

resolution (often monochrome) displays hinder graphic design which must present 

graphical indicators as clear and simple as possible. A lot of attention has to be put into 

prioritizing what and where shall be displayed on the interface and it should be dependent 

on the task performed [32]. Since the cognitive walkthrough and heuristic evaluations are 

good at early design phase, the design course was mainly based on cognitive walkthrough 

and heuristic evaluation (see section 2.5.1 and 2.5.3). Hypothetical tasks and sub-tasks 

were listed and described, actions to complete a task specified and then evaluated against 

heuristics. 

4.1. Initial considerations - Nokia Series 60 UI Style guide lines 

Nokia Series 60 platform is designed for higher end mobile phones with PIM (personal 

information management) and multimedia applications (e-mail, calendars or imaging) and 

it is not an optimal user interface for very basic phones. 

The key rule in operating the phone is that the user is able to do almost all tasks with one 

hand, pressing the buttons with the thumb. 
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Figure7 Series 60 UI layout – menu (grid view) 

The screen is divided into 3 areas (panes) – figure 7. The main pane displays the content 

of the phone (iconic representation) that is icons representing 7applications (such as 

Contacts or Messaging) or icons representing folders. See [26] for further details. 

The resemblance to PC window styled interfaces is indisputable and since PC’s are 

becoming very ubiquitous this fact enhances familiarity. Also overwhelming majority of 

computer users use window based GUI’s (such as MS Windows or Mac OS). 

The interface is very flexible considering it is a cell phone. A user is capable of 

customizing the content of the main pane (icons) according to his/her preferences. 

Designing an application running on Series 60 platform must conform to its style 

guidelines. Interface components can be reused and they cannot be restyled. Implementing 

an application which does not use any of the platform’s components is indeed very time-

consuming. 

4.2. Zenterio The Halfpipe Desktop 

4.2.1. The interface 

As mentioned in Chapter 1, The Halfpipe Desktop is a patented graphical user interface 

which allows users to manage desktop bookmarks and folders of various content and 

services. The Halfpipe Desktop offers users a fun and new way to maneuver between 

bookmarks and folders. 
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Figure 8 briefly explains the Halfpipe Desktop user interface components: 

 

Figure 8 The Halfpipe Desktop user interface layout. 

4.2.2. Conceptual design 

The conceptual model is the highest level in the design of a software user interface. It can 

be defined as a general conceptual framework through which the functionality is 

presented. A conceptual model is a designers’ attempt, through aspects of the system’s 

user interface, to facilitate the development of a useful mental model of the system by the 

users. Users have, at a time, certain idea and knowledge about the system’s concept. A 

mental model is such an internal representation of users’ current conceptualization and 

understanding [21]. A mental model helps users to predict future events and allows to find 

causes for observed events. 

The very idea of The Halfpipe Desktop is quite intriguing in its simplicity. Used metaphor 

resembles basic dynamics laws and gravity. Thus navigation and browsing among items is 

similar, in a way, to dragging and spinning a wheel or a string which is attached virtually 

by its both ends, to which icons are tied. As a result icons are aligned along an invisible 

oval-shaped curve. The focus window drags down the icon, just like pulling a string, with 

that subtle difference that gravity is responsible for this action. As the focus window tends 

to move higher icons accelerate more and more disabling the focus window to escape 

Focus Window

Right Soft Button 
current function 
descriptor 

Left Soft Button 
current function 
descriptor 

Icon

Status Pane 

Icon label
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beyond the screen. It looks as if the focus window wanted to climb up using the ladder 

made of icons however the “ladder” slides down till it reaches the bottom of the curve and 

stops with the focus window “attached” to one of the icons. 

When designing functionality and look&feel of The  Halfpipe Desktop the same approach 

of visualizing actions included to perform given task (e.g. copying) was applied although 

not that sophisticated (animation is simpler). When moving for example, it looks roughly 

like taking manually the icon and slide towards the screen center (or in other words 

shuffling). Simultaneously the “breach” which was left by the migrating icon caves in. 

More detailed description together with screenshot is provided in section 3.5. 

Such a metaphor increases familiarity thus making the product more natural and intuitive 

since people tend to rely more on feedback rather than abstract logic and will initially 

assume maximum similarity between a new problem and an existing model [21]. 

What should be added here is that it may be contradictory with such notions as originality 

or novelty. What is well known cannot be original. Nevertheless The Halfpipe is original 

(as a concept) yet it uses well known methods to represent its originality therefore it is 

supposed to be perceived as not completely strange and relatively intuitive. 

4.3. Usability goals  

Usability goals are a good reference point in the design process, especially at early stages 

of it. Those which have been set up are closely related to Nielsen’s usability heuristics 

[28]. They are very universal therefore they were a decent base for developing abstract 

usability goals during the design of the Halfpipe Desktop. Also Nokia’s Series 60 UI 

guidelines were taken into consideration. 

Below there is a set of usability goals based on Nielsen’s heuristics: 

♦ Aesthetics: the desktop must be attractive and appealing. Never shall it be 

boring and lifeless. It has to be clean and neat, colorful but not gaudy. It should 

look friendly and inviting, not too “technical”. Icon design should be appealing 

and original at the same time clear and sharp. 
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♦ Intuitive and functional visual layout – although layout will remain 

unaltered, it should be take care of that the layout is functional. Necessary and 

relevant information, from usability as well as users’ point of view, should be 

displayed. 

♦ Ambiguity and redundancy free dialogs and menus: all the dialogs and 

menu options used in the interface should be kept short, concise and devoid of 

ambiguities. Menu content shall be state-dependent, that is, only relevant and 

available options shall be present. This also lessens the memory load and 

search times making the menu uncluttered. 

♦ Familiarity and consistency: graphical design, menu structure and menu 

options should “speak” the users’ language. The desktop should be consistent 

within itself (dialogs, graphics and navigation) and with naming and 

functionality used in PC operating system desktop (preferably MS Windows 

O.S. as the most popular). 

♦ Feedback: the system should give relevant feedback to users to keep them 

informed about the state of the system (e.g. confirmation messages, current 

settings markers, alert messages and error messages).  

♦ Accelerators, hidden complexity and fast navigation: information shall be 

structured logically such that it supports most frequent actions. This applies 

especially to menu structure which shall support experienced users and speed 

up the time needed to complete a particular task. Advanced functionality 

should be placed in a layer below basic functionality allowing advances users 

to have more control over the system simultaneously enhancing more friendly 

appearance towards basic users. Navigation should be fast – ideally users 

should browse through the content and perform operations faster than on other 

desktop solutions (Nokia Series 60 default desktop is a reference in this thesis). 

♦ Assure necessary redundancy: functions, when necessary, should be 

accessible by more than one way ensuring freedom of choice when utilizing it. 

♦ Error recovery: clearly marked exits from unwanted states (e.g. after 

erroneous choice. 
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One must note that abstract usability goals were only applied when designing the 

functionality to be implemented on the Halfpipe desktop as well as the graphical design. 

No drastic changes regarding the look and feel were intended except some minor 

cosmetics.  Some of the usability goal were already fulfilled due to an extensive use of the 

default Nokia desktop components (such as feedback dialogs, consistency, error recovery 

etc.). 

4.4.  Functional requirements 

Functional requirements capture the intended behavior of the system. This behavior may 

be expressed as services, tasks or functions the system is required to perform. Functional 

requirements were created with respect to target users and context of use (section 4.1 and 

4.2) – it is imperative to suit users needs as this creates a base for user satisfaction with the 

product and further marketing success. 

Functional requirements were narrowed down to a few features directly linked with the 

phone content management which will be described later on in the next section. The first-

rate functional guideline was to ensure functionality superior to the functionality offered 

be the default Nokia desktop. 

Here is a list of main general functional requirements: 

♦ flexible and customizable interface – employ functions to manage/edit the 

content of the phone: move, copy, rename, delete data (shortcuts, files, 

bookmarks), 

♦ content management functions (see above) shall provide maximum freedom of 

choice (e.g. when moving an item, the user should be able to freely determine 

at which position the item should be pasted), 

♦ multiple item deletion – a function shall be employed which supports deletion 

of selected icons simultaneously, 

♦ mark/unmark icons functions to enable multiple deletion (in the future multiple 

move and copy), 

♦ no restrictions concerning the depth of the folder structure, 
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♦ each existing folder has its own, changeable wallpaper, 

♦ uploaded picture can be a wallpaper, 

♦ picture taken with the embedded camera can be a wallpaper, 

♦ customizable animation speed, 

♦ restore default factory settings function. 

4.5. Functional design 

After specifying main functional requirements and consulting the company’s interaction 

designer, the functionality was designed and then implemented. The next few subsections 

present which functions were designed and implemented. They also provide a short 

explanation of how a particular function works and how the design process proceeded. 

The functions were designed in accordance with the conceptual design. 

4.5.1. Create new folder 

This option creates a new folder. A folder is a place where set of items can be collected 

(data container) [26]. 

   

 In order to create a new folder 
one selects 

Options New Folder 

Data query appears. Input field 
is already filled in. 

New folder has now been 
created. 

The user sets the focus window on a desired item and then chooses appropriate option 

from the menu. Once this function is chosen, a dialog box (standard Nokia Series 60 

component) pops out, where the user enters the folder’s name. Default value is set to 
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“New Folder” which is highlighted to accelerate erasing in case the intended label is to be 

different. The new folder is created at the place where the focus window was located (to 

be more precise to the left from the focus window). 

4.5.2. Rename 

Changes the icon label (either a shortcut or a folder). In the example below “New folder” 

is being renamed. 

   

Options Edit Rename Item’s label is marked in the 
input field. Entering new label 

and selecting OK… 

…will rename the folder. 

The user sets the focus window on a desired item, and then chooses appropriate option 

from the menu. Once this function is chosen, a dialog box (standard Nokia Series 60 

component) pops out, where the user enters new label (either for a shortcut or a folder). 

Default value is set to the current label which is highlighted to accelerate erasing in case 

the intended label is to be different. The new folder is created at the place where the focus 

window was located (to be more precise to the left from the focus window). 

4.5.3. Move/Paste 

Moves desired icon to a place indicated by the user. Moved folder contains all the 

shortcuts and subfolders. 

The screenshot set shows what steps are involved when using this function. It is also 

shown how can one create a new folder and paste the icon there. 
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The Focus Widow is set on 
desired icon. 

 

By pressing Options menu 
appears. The user goes to Edit  

 Move. 

The moved icon moves to the 
screen center The user moves 
leftwards and sets the Active 

Focus Window over the Games. 

   

The user entered the Games 
folder (current localization is 

shown on the dark-blue stripe – 
the Navi Pane). 

 

The User creates a folder “My 
Fav.” by selecting New Folder 

from the menu.  

The dialog window shows up 
(not shown here) where the user 
enters the folder name. The user 
is now going to enter this folder. 

   

Once the folder is entered the 
user selects Options… 

…then Paste. The operation is completed. 



Chapter 4 - Design 
 

33

The user sets the focus window on a desired item, and then chooses appropriate option 

from the menu. The icon moves to the center of the screen, adjacent icons fill an empty 

place immediately performing smooth, constant movement. At the same time the focus 

window changes to an active state (becomes red and thicker) and a pointing arrow appears 

which indicates between which icons the moved icon will be pasted. Full navigation is 

possible with some limitations – pressing down the Navi Key works only on folders (that 

translates into entering the folder). This is to avoid firing an application by pressing down 

the Navi Key when the focus window is over an application shortcut. Choosing the target 

place to past the icon requires arrow positioning, which points to a space between two 

icons. 

The initial solution was somewhat different. To fulfill the functional requirements the 

location where the item is to be pasted must be without constraints. The problem was the 

following: if the number of icons is n one has n+1 positions to place the edited icon. That 

implies that there is a problem when focus window is positioned either over the first or the 

last icon within the half-pipe structure. It would have to be decided and implemented a 

priori whether the icon should be pasted from the left-hand side or right-hand side of the 

icon over which the active focus window is. In that case it would be impossible to place 

the icon at the right-end and left-end of the structure respectively. It was decided that this 

solution should be dropped for it causes interaction inconsistencies and confusion. That 

may be an example that the minimal number of buttons pressed to finalize certain 

operations not always optimal from the usability point of view.  

The suggested solution used the mentioned above arrow pointer. By default the pointer is 

located at the left-hand side of the focused icon, pointing into a spot where the moved icon 

is to be pasted. By pressing left on the Navi Key the focus moves one position to the 

preferred direction (as it does in the inactive state), so does the pointer, now pointing to 

the next breach between icons (the relative position focus – pointer remains intact). By 

pressing right on the Navi Key the pointer arrow changes its relative location against the 

active focus window (migrates towards the right-hand side as expected). As a result the 

focus remains at the same point and the pointer arrow aims against the gap between icons 

from the right-hand side of the active focus window. If the movement is continued on the 
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right-hand direction the focus and the pointer arrow now move together without altering 

their relative positions. 

4.5.4. Copy/Paste 

Makes a copy of a desired icon to a place indicated by the user. Copy of a folder contains 

all the shortcuts and subfolders the original folder has. The screenshot set shows what 

steps are involved when using this function. 

   

The Focus Widow is set on 
desired icon. 

 

By pressing Options, main  menu 
appears. 

A copy function is located in 
Edit option. 

   

After choosing Copy, the Focus 
changes its state to active (red), 
the indicator arrow appears and 
the copy of the icon moves to the 

center of the screen. 

 

The Icon is in the screen center. 
Now the user moves the Focus 

towards left and decides to place 
Favorites somewhere near Apps. 

The user decides to paste it from 
the right-hand side of the Apps 
icon. By pressing right buttons 
the user moves the Indicator 

Arrow. 
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Now Options Paste The icon slides down to the 
pointed spot 

Copying complete 

The user sets the focus window on a desired item, and then chooses appropriate option 

from the menu. The copy of an icon moves to the center of the screen while the original 

remains. See move/paste function above for further action flow description. 

4.5.5. Mark/Unmark Icon 

Mark / unmark items (folders or shortcuts). This is a function that makes editing of many 

items at the same time possible (such as multiple delete function in section 3.5.7.) 

   

The user selects Options  Edit 
and then Mark icons 

 

By pressing down the Navi Key 
one can mark icons.  

Unmarking is done by clicking 
once more on a marked icon. 

“Calendar” has been unmarked 

This function works only with conjunction with multiple delete (deleting many items 

simultaneously). When in marking phase, Cancel (also available from Options menu as 

“Cancel marking”) terminates the operation and unmarks all marked icons. Users can 
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mark icons, apart from pressing down the Navi Key, by selection Options menu. Marking 

can only be done on one level (i.e. within one current location). 

4.5.6. Delete 

Deletes the item (folder or shortcut) over which the focus window is positioned. Folder 

can be deleted only if empty. 

   

Once the icons is chosen… …deleting boils down to 
selecting Delete from 

Options Edit… 

… and confirming the operation. 

The user sets the focus window on a desired item and then chooses appropriate option 

from the menu. Confirmation message is being displayed. Pressing OK permanently 

deletes chosen item. 
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4.5.7. Multiple delete 

Deletes marked items (folders or shortcuts). Folders can be deleted only if empty. 

 

 
  

In order to select icons one has 
to choose Mark icons from 

Options Edit. 

Once desired icons are marked 
(see section 3.5.5) one deletes 

icons by selecting Delete icons. 

To complete the operation 
confirmation is required. 

 

The user chooses appropriate option from the menu. Once items are marked deletion 

process can be initiated by selecting appropriate menu option. Confirmation message is 

then being displayed. Pressing OK permanently deletes marked items. 
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4.5.8. Change wallpaper 

Allows changing wallpaper in the root directory or in any folder. 

   

In order to change wallpaper in 
the Connect folder one selects 

Options Settings… 

… and then Set Background. Window with available 
wallpapers appears  

  

 

By Selecting Options Choose 
selected one replaces an old 

desktop wallpaper with a new 
one. 

Very nice wallpaper:)  

As one can notice there are more options, which were added later on, that allow adding 

wallpaper to an existing list (“Add new image”). When selected, conversion of the image 

takes place and the image is added to the wallpaper list. 
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4.5.9. Change movement speed 

This function allows changing the animation speed (when Navi Key is pressed and held in 

a left/right direction, which triggers constant movement). 

Four predefined settings are available: 

♦ Slow 

♦ Normal 

♦ Fast 

♦ Supersonic 

   

In order to change how fast 
icons will move one selects 

Movement speed from 
Options Settings 

As described above 5 predefined 
settings are selectable. 

Selecting one of these will be 
confirmed by a confirmation 

note. 
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4.5.10. Restore Factory Settings 

Restores all default items (shortcuts and folders) and their positions. 

   

In Options Settings one can 
find Factory defaults function. 

Selecting is followed by 
confirmation query. 

Confirmation note  appears as 
the last phase of this operation. 

4.6. Navigation 

 Although the main navigation principles were not going to be changed, small but vital 

details were to be considered. The main issue was how to enter/leave a folder: either by 

pressing key-up (scroll up), key-down (scroll down) or key-select. It was decided that 

exploring folder contents can be done either by pressing key-up or clicking on key-select. 

Regarding opening an application this can only be done by pressing key-select. Below a 

list of functions that were assigned to navigation key is shown. 

 

Table 1 Functionality of the navigation key with regards to navigating The Halfpipe. 

 Functions  Functions 

 
Key select 

Launch application 
Enter folder 
Mark/unmark icon 
  

Key left 

Move/scroll left 

 
Key up 

Scroll up 
Enter folder 

 
Key right 

Move/scroll right 

 
Key down 

Scroll down 
Leave folder 
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4.7. UI design 

As mentioned in section 3.1, Series 60 platform, though very well designed, creates 

certain limitations. Consequently the first design decision, that has to be made before the 

actual implementing, was whether to reuse default window components, and if so, which 

ones. The first choice was to completely exclude any 

standard Nokia Series 60 component, and make it a full 

screen application (like the first Java demo version). 

However, during the initial phase of implementation, it 

was unknown how to access battery pane and signal 

strength pane in order to display them on the right and the 

left upper corners respectively (Figures 9 and 10). 

Because it is imperative to have them displayed (these are 

important indicators) it was decided to use the whole Status Pane and additionally the 

control pane. Status pane is a very usable component on which much important 

information can be displayed (see [26] for more details). Control pane could be used too, 

for it contains the softkeys dynamic descriptions (see figure 8 and [26] for details) 

.However there were two facts that postponed and altered final decision. First, the Series 

60 design clashed with the extravagant look and decreased originality; second, both panes 

used almost 31% of the total screen size. As mentioned above, even though the default  

desktop offers great usability, its components were too 

“ordinary” in comparison with the look and feel of the 

Halfpipe desktop. As a reasonable compromise it was settled 

on to use the Status Pane only. Standard Control Pane was 

not present. Instead smaller buttons were designed and 

replaced the default Control Pane (figures 11, 12 and 13).  

In [25] authors explore so called aesthetics in use (as authors 

explain – “designing dynamic interaction to elicit positive 

affective response from the user”). As they point out, 

designing for aesthetics in use is vital because it results in more usable and enjoyable 

products. Authors notice however a common characteristics for many interfaces and their 

 

Figure 9 Signal Pane 

 

Figure 10 Battery Pane 

Figure 11 Standard Control 
Pane 

Figure 12 Custom Control Pane 
– first design 

Figure 13 Custom Control Pane 
– redesign 
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response to users’ input which is overly abrupt. Sudden changes appearing on the 

interface are contradictory with natural language and real-world mapping. 

The Halfpipe Desktop uses natural-like motion effect (a combination of gravity, inertia 

and viscosity) to animate moving icons and also a transition effect when exploring the 

content of the phone (navigating within the folder tree). According to the mentioned 

study, such design, apart from its appeal that it generates, can also be usable. 

Described navigation pattern, at least in theory, should support the user’s ability of 

orientate themselves in navigating the device [25]. 

In this paper two parameters are being defined: engagement and transparency. The former 

is explicated as “enhanced variation of feedback”. In other words it is a match between 

what the user inputs and the system response in order to achieve engaging experiences; 

those two actions should be in a close “cooperation” with each other, that is, the whole 

operation should characterize itself by continuity and immediacy of the system 

transformation; from its initiation by the user till the system feedback informing the user 

that the requested operation has been completed. 

The latter – transparency – is a pleasure that can be derived from having a view of the 

working system “from the inside” that means the view of the characteristics and the 

interaction flow of the interface (causality and probability aspects should be included). 

At this point a short explanation of how the Halfpipe Desktop works is needed. One must 

stress however, that a paper form in which it is going to be presented obviously cannot 

pass on the experience of the full, physical interaction with the product. Figure 14 presents 

a set of screenshots showing how the animation works. Below each screenshot the 

navigation key (used in Nokia 3650 and 3660) is shown.  
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Figure 14 Animation during navigation. Direction marked by the red circle means the key was pressed once 
in that direction. Red arrows indicate the animation motion. The size of the arrow is proportional to the 

speed of the icons. 

By pressing the Navi Key left once, the focus window moves and the next icon is now in 

focus. No movement is initiated yet. Navi Key pressed once more in the same direction 

triggers the animation. The gravitation pulls the focus window downwards while viscous 

friction slows it down gradually to zero speed. The higher the position from which the 

focus window “traverses” down the greater velocity the animation has. The friction is the 

more intense the greater speed the “falling” focus window possesses. Thus both 

behavioral characteristics assure the “natural” animation. 
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Figure 15 illustrates the transition effect. It occurs when a user wants to explore folders. 

By entering the folder one “slides” inside the folder where one can find another set of 

icons (or empty folder). Icons of the level above the one being entered disperse, at the 

same time icons in the folder being explored extract and form a half-pipe shape. 

Simultaneously folder’s custom wallpaper slides down gradually covering the wallpaper 

from the level above. 

 

   

 

   

Figure 15 The transition effect when exploring the “Extras” folder. Direction marked by the red circle 
means the key was pressed once in that direction. 

The Halfpipe Desktop is in close contact with those 2 parameters. It offers navigation 

experiences that are engaging – users’ actions are immediately visible in a continuous. It 
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is free from any sudden visual changes – it is supposedly predictable and possible to 

follow. This is because of the behavioral characteristics of the animation during 

navigation. It displays resemblance to real-world phenomena (e.g. basic laws of physics) 

which in turn makes the interaction flow predictable. Thus it may be a possible source of 

hedonic experiences [25]. 

4.7.1. Menu design 

It has been shown that people process menu items in parallel and search menus using both 

systematic top-to-bottom and random visual strategies [13]. It has also been found that 

paging is a source for disorientation [25]. Having taken this into account and the fact that 

people have limited memory capabilities, it becomes apparent that well designed menu 

structure is very important. 

The menu used in the Halfpipe Desktop consists of default Nokia Series 60 components. 

Custom menus weren’t designed due to time limitations and, as noticed in competitors’ 

products, slowed down response time. From the implementation point it was also 

unnecessary because it caused the application to take up more space, and compact size 

was one of the priorities during the implementation process. 

Menus are dynamic - that means that their content varies depending on the state in which 

it is being displayed. The main menu consists of 6 entries. 

The number of entries was kept to minimum to avoid 

paging and excessive memory load. Naming of the entries 

was kept short and informative, targeting into familiarity 

(PC naming). Semantically similar functions were 

grouped into “New”, “Edit” and “Settings” options. 

“View as” was implemented later and it is not in the 

scope of this thesis work. 

Figure 16 Main Halfpipe menu
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Figure 17 found below shows submenu entries of abovementioned options. 

   

Figure 17 Submenus for”New”, “Edit“and “Settings” options respectively. 

For description and explanation of each function see section 3.5.  

4.7.2. Look and Feel requirements 

Designing for aesthetics in use with these devices is important in order to design more 

enjoyable and more usable products [25]. 

It is difficult to investigate but intuition prompts that look and feel has a great influence on 

perceived hedonic qualities of a piece of software. Something that is attractive to ones 

may be ugly to others – undoubtedly it is a subjective feeling. 

Generally speaking, look and feel requirements were informally composed to conform to 

usability requirements and appeal requirements (those two are bipolar). Latter were not 

explicitly listed mainly because appeal requirements are intangible and thereby hard to 

grasp. It was, however, known (or felt more likely) what should and what shouldn’t be. 

Main general requirements that needed to be taken into consideration were: 

♦ Aesthetics – since the screen layout was not a subject of any alterations, 

aesthetical look was ensured while designing icons and labels. Also coloring 

was kept vibrant and “alive” yet not flamboyant. 

♦ Familiarity and originality – those two notions are clearly contradictory. The 

former is one of the usability requirements and the latter is related to hedonic 

values. During the design process it was decided that icons’ look and feel will 

be partly reused. That regarded their semantic meaning (what the graphics 

actually represents). Reasoning behind this idea was such that Nokia Series 60 

is a very popular interface hence it will be easier for new The Halfpipe users to 
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“synchronize” with the new experience The Halfpipe offers. Most of the icons 

were slightly redesigned, some of them quite significantly (e.g. “Favorites”). 

However, it is noticeable that this step conflicts with the originality feature of 

the Halfpipe desktop, which feature makes this product so distinguishable. 

      

Figure 18 Examples of original icons 

   

Figure 19 Examples of Redesigned icon 
 

♦ Consistency – the design should be style-consistent. In fact designed icons do 

not really obey this “recommendation”. When designing icons, stress was put 

to make the icons as real as possible (similar approach as Mac O.S. X). As a 

result most of the icons resemble very closely real-world items (this aspect also 

accounts for familiarity), yet it would be good if the icons were more 

consistent style-wise (e.g. viewed from the same perspective and have common 

color palette). 

♦ Readability and semantic closeness – icons should be readable and 

graphically represent what they are meant to represent (e.g. camera icon cannot 

represent call divert function). By readable it is meant that an icon must have 

sharp and crisp edges, high contrast and easily determinable (it must not be 

blurry). 

4.7.3. Design limitations 

Limitations basically concern graphic design (look and feel). Main causes of the 

limitations can be listed as follows: 

♦ No alpha blending – antialiasing could not 

be used (mbm file format makes only one 

color transparent). On figure 20 one can see 

what happens if antialiased graphics without 

 

Figure 20 Antialiasing without 
alpha blending 
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alpha blending is displayed on a dark background. Smooth edges disappear in 

favor of jagged edges.  

♦ Wallpapers – background of virtually any color and pattern makes graphical 

design extremely limited. The icons should have a very distinguishable edges 

and shape yet be natural looking. Labels need shadows to be visible if 

background has the same color as the font 

 

Figure 21 Shadow used to enhance visibility. 

 

♦ Size – icons size needed to be bounded to 29x39px. Size in order to fit a 

sufficient amount of items and sustain spacing. This radically narrowed down 

design possibilities. 

As one can notice, all of the above concerns graphics and its limitations. There were other 

factors that, to some extent, hindered design freedom such as size of the display (176 

pixels (width) by 208 pixels (height)) and color depth (4096 colors). 



 
 

 49



 
 

 50

5. Usability evaluation 

5.1. Introduction 

Cooperative evaluation is primarily to refine the specification so that it meets the 

requirements for usability. Observing users doing ‘representative’ tasks can inform the 

requirements, the specification and the relationship between them [21]. 

Before the actual cooperative evaluations the heuristic evaluation was carried out. There 

were possible usability related problems discovered which violated proposed usability 

goals (see section 3.3), and the possible solutions suggested. 

The usability evaluation involved two separate usability tests. The purpose of the first 

usability test, carried out early in the design phase, was to reveal any possible usability 

problems and evaluate the look and feel design. The purpose and scope of the second test 

was to compare two interfaces – the Nokia Series 60 User Interface and the ZHD – 

Zenterio Halfpipe Desktop. It also checked for any usability problems that might had not 

been discovered during the first usability evaluation. 

5.2. Tasks 

In every test session task order was random yet the logical structure was taken heed of, 

because there was a slight dependency between the tasks (one had to be done after 

another). Functionally similar tasks occurred as well, in order to verify the learnability 

factor. Such tasks had to be explicitly separated. 

In the first session users’ tasks were composed mainly to see whether designed 

functionality was in accordance with the usability requirements as well as to check for 

look and feel appeal (meeting look and feel requirements). 

The second comparison test evaluated software appeal as well as usability. The test 

consisted of two parts – A and B. Part A was responsible for usability testing and it 

consisted of 7 tasks that could be completed on both interfaces, plus additional 4 which 

were only to be performed on The Halfpipe Desktop. The reason for this was that The 

Halfpipe offers extended functionality over the standard desktop found in Nokia Series 60 



Chapter 5 - Usability evaluation 
 

51

mobile phones (see section 3.5 for functional design). In order to expose those features to 

users so that they could be evaluated the 3 extra tasks were necessary. 

5.3. Test #1 

5.3.1. Method 

The usability test was conducted in many different environments 

such as outdoor places, indoor apartments, which might have 

affected the results as it may be considered as an inconsistent 

environment. It was taken care of, however, that the environment 

did not distract the test course and the user felt relaxed and at ease. 

The mobile phone used during the test was Nokia 7650. It is 

equipped with embedded camera and pull out keypad. It also has a 

joystick-like navigation key. 

5.3.2. Subjects 

The number of the participants equaled to 4 (2 males and 2 females test subjects) age of 

who ranged from 20 to 25. They were students, with tech and non-tech educational 

background and various computer expertise levels. All participants were mobile phone 

users. 

5.3.3. Procedure 

Acquiring participants was done as described according to specified target group. Test 

subjects were informally introduced and given information about the software tested as 

well as the test itself. The subjects were instructed to think aloud while performing tasks 

to facilitate data collection and also that this is the software that is being tested not human 

in order to relieve participants from possible tension. 

The test began with pre-test questionnaire (see appendix B1), then the test subjects were 

given tasks to complete (scenarios – see appendix B2). Comments, behaviors, reactions, 

time to complete a task and user’s relevant actions were (as accurately as possible) noted 

 

Figure 27 Nokia 7650 
used in the first test 
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down on a personal test sheet. Once the test subjects went through the tasks the test was 

concluded by post-test questionnaire (see appendix B3). 

5.3.4. Results and key findings 

As soon as the entire test was completed, gathered data was analyzed and most severe 

design problems (from usability point of view of course) listed. Also possible solutions 

and improvements were suggested. The following subsections present the most crucial 

discoveries and their suggested solutions as well as newly emerged ideas. 

Problem: Navigation problems 

Severity: medium 

Description: Some users had problems with navigating the Halfpipe, to be more specific, 

it was difficult for them, once inside a folder, to return to previous level. This problem 

implies that arrows (  ) which indicated possible movement directions were not visible 

enough. 

Solution: new arrows and focus window were designed (this is show on the picture 

below). Arrows were made bigger, and color gradient was used to make them more 

distinguishable. Focus window was now fully closed when no arrow was displayed (in 

fact a never possible scenario). The arrows, which were displayed to indicate possible 

direction in which the focus could move, replaced with bars were supposed to make the 

arrow appearance more noticeable (an arrow replaced with a bar instead of disappearing 

arrow). Other solution which has never been evaluated is to employ animation. The idea is 

to make arrows move back and forth (over a few pixel distance) after 3-5 seconds of 

detected user inactivity (delay to be established by usability tests). 

    

Figure 29 Newly designed focus windows and arrows. 
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Problem: Back button missing 

Severity: high 

Description: this is also related to navigation. Looking at the Nokia desktop “Back” Soft 

Key is always present when exploring folders. This was missing in that stage of the 

Halfpipe design. It was natural, particularly for Nokia users, to move one level up by 

pressing it. This design oversight was clearly against Nokia Series 60 UI guidelines. 

Solution: such button was implemented. 

 

Figure 30 Back Soft Key. 

Problem: Misleading information tip when copying/moving items 

Severity: high 

Description: while in a copy/move phase, as soon as the copied/moved icon relocated into 

the center of the screen a info tip was displayed: “Copying…” / “Moving…” for 

copy/move operations respectively. As the main premise for such naming was to give 

users information and feedback at what stage the system is, it turned out that this solution 

completely mislead the users and put them into wrong reasoning pattern. Namely all users 

thought that the system is actually working on copying/moving the item so in order not to 

interrupt the system users waited for this operation to complete. To their surprise that was 

the system that was waiting for the users to choose the location where to paste. 

Solution: the info tip remained and it was rephrased to “Now paste…”. This time it was 

more like a tip (what to do next), less like information about the system. New idea which 

might be implemented in the future is that for power or advanced users it may be 

annoying to have this information always on, so it would be convenient to have an option 

which turns this function on/off (by default it would be on). 

 

Figure 31 Information tip during the moving/copying. 
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Problem: No information tip when marking icons 

Severity: high 

Description: there was no information tip provided (like during move/copy operation). 

This led to confusion because users were afraid to press something they were unsure of 

when it was unknown how to mark icons. Although same functionality was available from 

Options menu, it took to long for some users to figure out that it might also be there. One 

must remember that primarily it is intended that by using the Navi Key one has access to 

as many functions as possible. Options menu equivalent functions are redundant (which is 

designed accordingly with usability Nokia Series 60 guidelines and heuristics). 

Solution: such info tip was provided: “Click to mark…”  

 

Figure 32 Information tip during marking items. 

 

Problem: Pasting may be not intuitive 

Severity: low 

Description: although test subjects did not consider it as annoying or hindering, in many 

cases intuition prompted to click on the Navi Key (select key) in order to paste an icon. 

Option paste is only available from Options menu. 

Solution: no solution to this issue was proposed. The reason for this was that navigation 

consistency must be maintained (see Table 1 in section 3.6) 

 

Problem: Pointer arrows not visible 

Severity: low 

Description: One test subject did not notice pointer arrows  indicating whereabouts an 

icon is to be pasted. Indeed the design is unfortunate. 

Solution: look&feel redesign 
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Problem: Item’s label localization 

Severity: low 

Description: although none of the subjects had any 

complaints, it was noticed that the position of label 

introduces a little disorder during navigation. That was 

especially noticeable when focus window was far apart 

from the label. 

Solution: No solution was suggested. Initially it was proposed to place the label as it was 

in the very first prototype (near the icon) but it was decided that it would lower the appeal 

values and make the look&feel slightly too cluttered. 

After the heuristic evaluation and the cooperative evaluation, menu structure was altered. 

Appendix F presents suggested structure of the main menu. 

5.4. Test #2 

5.4.1. Method 

The comparison and usability test was conducted in a usability 

lab. The usability lab was not and ideal example of such place, yet 

it still assured constant environment for each test and quiet 

relaxing home-like atmosphere.  

Regarding the hardware, Nokia 3650 was used. The phone has 

also an embedded camera. The concern was the keypad layout and 

the Navi Key shape and its ergonomic capabilities. As it turned 

out later during the test it was, sometimes, a source of negative 

reactions of test subjects. 

5.4.2. Subjects 

The number of participants was 20 in order for the statistical analysis to be as accurate as 

possible. Although this number is not large for statistical analysis, it is very large with 

regards to usability testing. Nielsen (1993) shows that in order to reveal the most severe 

 

Figure 33 Item Label which shows 
item’s name. 

 

Figure 28 Nokia 3650 
used in the second test. 
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usability problems 5 test subjects are sufficient. The greater number does not bring any 

significant finding improvement and does not pay off in terms of resources used. In this 

case the number is a tradeoff between time resources and statistical analysis accuracy 

needs. The number of male and female participants was equal to 10. The group was 

divided age-wise as follows: 

♦ 15 – 18 

♦ 19 – 22 

♦ 23 – 26 

♦ 27 – 30 

In each of the 4 subgroups even number of male/female participants was present, in 2/3 or 

3/2 ratio (the subgroup consisted of 5 subjects). It was also taken care of that in each of 

the subgroups one can find both experienced and inexperienced computer users. It was 

also ensured that each subject was a mobile phone user. 

5.4.3. Procedure 

In the second test which was both a usability test and appeal evaluation, acquiring 

participants was done according to the specified target user group. The participants was 

formally introduced and given information about the software being tested as well as the 

test itself and test instructions. This was done by handing out the test introduction (see 

Appendix C1). 

The test began with pre-test questionnaire (see appendix C2). It is crucial to note that, 

because comparison of two desktop solutions was the main purpose of this test, 10 out of 

all the 20 subjects started off with the Halfpipe Desktop, the second half with default 

Nokia desktop solution. The participants were then given tasks to complete for each 

desktop (scenarios for part A – see appendix C3). Scenarios were the same for both 

desktops. Comments, behaviors, reactions, time to complete a task and user’s relevant 

actions were (as accurately as possible) noted down on a personal test sheet. Having 

completed the part A for both user interfaces, part B (see appendices D1-D3) of the test 

commenced. The participants were kindly asked to fill in the questionnaire, and asked 

whether there were any issues that needed to be clarified. Because the age and language 
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skills (English) varied assist was needed every so often. Sometimes adjectives seemed a 

bit ambiguous to the participants – in those cases explanation was required. 

5.4.4. Results 

Although the main purpose of the second evaluation was not to discover usability related 

problems but evaluate software appeal by comparison of two products, it was necessary 

for test subjects to interact with the system as much as possible. Therefore it was a good 

occasion to check for potential design mistakes that weren’t discovered during the first 

session. The scenarios were not specifically composed to reveal probable usability flaws, 

yet some tasks allowed evaluating the functional design of The Halfpipe Desktop. Below 

one can find key findings – their description and proposed solution. 

Problem: Item’s label – localization 

Severity: high 

Description: this is exactly the same as the problem noticed during the first testing. This 

time severity was rated as high even though only one out of twenty users remarked that 

this is annoying to keep looking up and down when the focus window is in its highest 

position on the screen. Determining the severity rating as high can be justified in the next 

section when time measurements were taken to see whether The Halfpipe Desktop is 

faster than default Nokia Series 60 desktop. 

Solution: give every single item its label which should be always visible (just as it is in 

Nokia desktop). This will require increased spacing between icons (probably one icon less 

will be visible at a time) and visibility solutions. Visibility, as mentioned earlier, is a 

crucial factor when background is variable in color and intensity. The font of the label 

must remain small yet still visible on such a changing background. The simplest solution 

is to place the label within a rectangular box of fixed color – although efficient, this 

solution will most likely lessen the perceived software appeal. Another solution is to use 

shadows as it was done with the existing label. All solutions must be examined before 

implementation. 

 

Problem: Navigation problems 



Chapter 5 - Usability evaluation 
 

58

Severity: low 

Description: Some test subjects (mostly with non-tech educational background) 

experienced difficulties when navigating. As this is basically the same problem as 

discovered in the first test session, it can be now described more thoroughly. Namely what 

was not intuitive was the use of up/down button during the navigation process (entering 

and leaving folders). Once a user entered a folder by clicking (the most intuitive way as 

the test shows) it was difficult or rather unnatural to leave a folder by pressing down-

button. Signs of confusion were noticed most frequently during moving/copying 

procedure when “Back” soft button was not present (in favor of “Cancel” which 

terminated the whole operation). “Back” soft button was very intuitive for Nokia users as 

in Nokia interfaces this is the way to return to the previous location/state. Most of the 

users used “Back” soft button to leave a folder. One user even suggested that down-button 

should be responsible for entering a folder whilst up-button for leaving it. However the 

navigation patterns were easily accustomed and learnt fast.  

Solution: no solution to this problem was considered necessary 

5.5. Which performs better – Nokia desktop vs. The Halfpipe Desktop 

This section will cover the results and their interpretation of the second test where average 

tasks’ difficulty was estimated and time-to-complete a task was measured. Difficulty 

rating was of course done by participants during the test (after each task). Rating ranged 

from “very easy” (assigned value 1) to “very difficult” (assigned value 5). Assigned 

values were then used for statistical analysis. Time measurement was done using regular 

stopwatch with resolution up to 10-2[s] (such resolution was of course not needed and all 

the measurements were rounded up to nearest whole number – that is whole seconds). 

5.5.1. Tasks’ difficulty rating 

Column charts (Figure 34) show that The Halfpipe Desktop was given almost the same 

ratings as default Nokia Series 60 desktop. Average ratings for The Halfpipe and Nokia 

desktops are 1.65 and 1.74 respectively. The difference is negligible. This result shows 

that both interfaces are equally “easy to use” as both oscillate close to “easy” rating 

(assigned value 2). 
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Figure 34 Average rating of tasks’ difficulty for both interfaces. 

 

Average difficulty rate was also related to participants’ computer experience (which 

translates roughly into how well a particular participant handles technical devices). Below 

one can see a chart which shows that there are no significant differences between two 

compared interfaces (Figure 35). It can be noticed that, as computer experience increases, 

tasks become slightly easier. Also, skilled The Halfpipe users with average rating just 

below 2 performed worst in the whole group, which is quite surprising. The reason for this 
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Figure 35 Average rating of tasks’ difficulty for both interfaces as a function of participants’ computer 
experience. 
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might be that computer experience was estimated by either background questionnaire or 

by previous acquaintance with a participant. Estimation could be wrong for some cases. 

Figure 36 depicts a standard deviation of an average difficulty rating of each task. One 

instantly notices that The Halfpipe Desktop is more stable in this area whereas participants 

had more divergent opinions about Series 60 desktop. Differences are again very slight 

and can be regarded as insignificant. Tasks 6, 9 and 10 have more than average deviation 

(see Appendix C3 for task list). Task 10 (changing wallpaper) is seemingly very easy, yet 

it caused major dissipation in opinions about its ease of use (also was considered as the 

most difficult among all tasks). Such results appeared because some users had problems 

finding it in the menu. Several participants also searched for an icon that would function 

as a tool for changing wallpaper or searched for an option in Images folder where all the 

images are kept. The very process of actual change of wallpaper, however, was rated as 

rather easy task. 
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Figure 36 Standard deviation of average tasks’ difficulty rate for both interfaces as a function of 
participants’ computer experience. 

5.5.2. Time to complete a task 

Figure 37 presents how swiftly one can accomplish given task by using one of two 

interfaces. Although results are similar, one cannot state that the differences are 

negligible. Results favor Nokia Series 60 desktop as faster in all seven cases it was 

compared with The Halfpipe Desktop. There may be many possible explanations of such 
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results. One of the most probable is the usability problem, discovered in both test, but 

neglected. Namely icon labels which are not below icons. There is only one active label, 

located at the screen bottom that shows the name of the item over which the focus 

windows is placed. As noticed in the second test it slows down noticeably browsing the 

content of The Halfpipe Desktop. This effect was enhanced by the fact that not all the 

icons clearly represent what they are responsible for. In effect when one searches for a 

certain item one has to flip through all the icons, at the same time checking for correct 

label name, until one finds a target item. This usability flaw is severe and needs redesign. 

Another, maybe less significant reason is that The Halfpipe Desktop is a new extravagant, 

innovative concept which might be not easily adaptable, especially by non-tech users. As 

stated earlier some users had small trouble getting accustomed with the navigation rules of 

The Halfpipe which took some time. As a result Nokia Series 60 desktop is averagely 

seven seconds quicker than The Halfpipe. 
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Figure 37 Average time needed to complete a task. 

Figure 38 below depicts an average time needed to accomplish a task as a function of 

participants’ computer experience. This chart confirms that the more computer-

experienced user is the faster it performs given task. One can also notice smaller variance 

of the results for Nokia Series 60 desktop. It seems that Nokia desktop design is better 

suited for inexperienced users with little technical background. Although tasks’ difficulty 

ratings are approximately the same for both interfaces, time spent on each task also 
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indicates how well the system performs. Supposed reasons why The Halfpipe Desktop 

performs worse are explained earlier in this section. 
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Figure 38 Average time needed to complete a task dependent on computer skills. 

Standard deviation of time (Figure 39) shows that Nokia Series 60 desktop is more 

constant in this aspect of performance. What is surprising is the result for tasks #9 which 

is basically the same as task #6 (move function used). Tasks’ difficulty rating revealed 

they are of similar complexity (or better said simplicity since both oscillate close to “easy” 

rating). Yet there were five cases where time exceeded 100 seconds (this is for 

participants who had task #9 prior task #6).  
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Figure 39 Standard deviation of average time needed to complete a task 
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6. Pragmatic and Hedonic dimension – evaluation results 

6.1. Evaluation technique 

The main purpose of the second test suite was the evaluation of two main qualities – 

pragmatic and hedonic as well as software appeal assessment. The same evaluation 

method was used as in [8]. Minor changes were introduced such as 5-grade scale of 

semantic differential as opposed to 7-grade scale present in the reference study. Also some 

verbal anchors (adjectives) were changed/added (see Appendices D1-D3 for details). The 

questionnaire was composed from 3 parts evaluating PQ (Pragmatic Qualities), HQ 

(Hedonic Qualities) and APPEAL (judgment of appeal) respectively, with a total of 25 

bipolar verbal anchors (see [8] for explanation). PQ (Pragmatic Qualities) represent 

traditional usability approach where the emphasis is put on effectiveness and efficiency 

and main focus is on product functionality and “usable” design. HQ (Hedonic Qualities) 

represent the usability dimension which focuses on non-task related aspects. The 

APPEAL qualities reflect how well the system is accepted by users. The anchors were 

randomly distributed so that “positive” adjectives (such as “attractive”) and “negative” 

adjectives (such as “dull”) were not always on the same side of the page. This 

measurement was taken to provoke participants to read the anchors and give the choice a 

thought instead of  “automatic” checking the boxes. 

6.2. PQ, HQ and APPEAL 

Figure 40 shows main results of the evaluation. The average PQ value is slightly higher 

for Nokia Series 60 desktop which may indirectly indicate more usable product, however 

the difference is very minimal and it may be considered as insignificant. PQ of Nokia 

Series 60 were more agreed upon (with an average deviation of 0.89) in comparison to 

The Halfpipe Desktop (1.09). Average HQ values favor The Halfpipe Desktop and in this 

case the difference is significant. This translates directly to a conclusion that The Halfpipe 

Desktop is perceived as more fun and pleasant to use. Additionally test subjects showed 

more agreement upon HQ appraisal (standard deviation 0.83) weighed against value of 

0.96 for Nokia Series 60 desktop. Appeal evaluation results, as a final product assessment, 
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reveal that users did “like” to interact with The Halfpipe Desktop more than with standard 

Nokia Series 60 desktop. Participant, at the end of the session, were given a choice: which 

one out of those two would they choose; only 3 participants would choose standard Nokia 

desktop over The Halfpipe Desktop. This result, however, cannot be interpreted in a 

straightforward way (that The Halfpipe is a better user interface) and it cannot be stated 

that the 13% better appeal has such a significant influence on users’ choice. Nevertheless 

results of software appeal may indicate that throughout the entire target user population 

HQ were regarded as even more important than PQ when choosing their favorite interface 

– this is only an assumption as it cannot be proven that this theorem holds. 
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Figure 40 Evaluation results of Pragmatic Quality (PQ), Hedonic Quality (HQ) and APPEAL 
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6.3. Perceived qualities and  participants’ age 

Chart in Figure 41 depicts average PQ, HQ and APPEAL evaluation results as a function 

of participants’ age. Having analyzed the PQ chart no obvious or constructive conclusions 

can be drawn. What can be instantly noticed however is that all values fit within <3.2, 

3.9> range which means that both interfaces are regarded as rather usable and user-task 

oriented (as figure 40 from previous sections illustrates). 

Users from each age group value The Halfpipe’s hedonic qualities considerably higher 

than Nokia’s. Ratings are further apart than in PQ chart. There is also a minor decrease of 

HQ along the age axis – it can be regarded as a normal reaction. Elder participants weren’t 

that enthusiastic and more moderate in their assessments. It appears that participants 

within the age range 19-22 enjoyed using The Halfpipe Desktop most. Also the same age 

group rated The Halfpipe’s PQ lowest. 
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Figure 41 PQ, HQ and APPEAL ratings as a function of age. 
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The Halfpipe advantage for all age groups over standard Nokia desktop also manifests 

itself through APPEAL results. Again, test subjects within the age of 19 to 22 rated the 

appeal of The Halfpipe Desktop highest, however other groups keep very close. What is 

interesting is that The Halfpipe’s APPEAL chart very much resembles HQ chart. Whereas 

PQ rating does not show any recognizable pattern behind it and there is no significant 

correlation between PQ and APPEAL (0.26), HQ and APPEAL are more correlated 

(0.42). This shows that The Halfpipe’s APPEAL results were more driven by its HQ 

rather than PQ. Nokia desktop achieved higher correlation factor between APPEAL and 

both HQ and PQ (with values 0.63 and 0.53 respectively). These results are more in 

accordance with results presented in [8] where it was shown that both HQ and PQ have 

almost the same influence on forming APPEAL appraisal. 



 
 

 68

7. Conclusions and Discussion 

7.1. Usability employed 

Designed product’s functionality and look&feel proved, by cognitive walkthroughs and 

usability testing, to meet most of the usability goals and functional requirements. It failed 

in terms of speed where it performed worse than its reference product. This however did 

not significantly reduce its usability values. The graphical design, although appealing for 

users, is not consistent therefore it is considered as not optimal. The interface is a good 

design for its target users, particularly with good (and above) computer experience. 

Current prototype might not be that much suitable for non-tech users in terms of usability. 

In this case usability can be rated as good yet not optimal. Extended functionality, 

compared to its reference product, showed users’ appreciation (again especially with good 

and very good computer experience) albeit hidden complexity is not that obvious and it 

cannot be regarded as an optimal design in the light of basic users (usually non-tech). Data 

management functions (such as move or copy) were designed to give users full control. 

What turned out is that participants with little computer experience (or non-tech oriented) 

did not quite use its main feature of pasting icons into a place indicated by the indicator 

arrow. Finally it was vital to propose a generally better product compared to a standard 

solution and what can be affirmed is that The Halfpipe Desktop is on a very good way to 

achieve that goal. Definitely it cannot be said, at this point, it is a better interface since this 

is still a prototype. 

7.2. Finding the balance 

There are many methods which found their theoretical grounds practically useful, methods 

ensuring proper usability which can be used throughout the whole design process. 

However this is not the case when hedonic qualities are also a design goal. Comparably 

there has been much less done with respect to “fun of use” aspect of usability. There are 

no tangible heuristics for designing consumer products that bring joy when used. The core 

problem is the fact that whether people like the product (it appears appealing to them) is a 

matter of personal taste. Such opinion about a product is very subjective. It may fluctuate 
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in time – together with users’ moods or attitudes. Perceived HQ are also very volatile and 

may diminish in time, ultimately leading to putting away the product and replacing it with 

a new, more exciting one. It cannot be confirmed in this study, but HQ are much more 

susceptible to variations in time that have many sources, some of which might never be 

revealed as they can be humans’ personal feelings and attitudes. However this study 

shows that there is a chance of creating rough guidelines which allow designing a product 

which is, apart from being usable, fun to use and not boring. Ideally such guidelines 

should allow perceived HQ to be kept at an acceptably high level for a relatively long 

period of usage-time.  

In this thesis it has been shown that highly appraised Hedonic Qualities (HQ) do not 

necessarily lead to weakening perceived Pragmatic Qualities (PQ). It is therefore possible, 

at least for consumer products, to design a system which incorporates both aspects of 

usability. There is of course a question how to find a balance and what this balance 

depends on, which products should have high PQ, which high HQ and when co-existence 

of those two qualities at a high level is beneficial for the product. This study shows that 

consumer electronic products for mass market gain considerable advantage over products 

which offer mere usability in pragmatic terms. It also becomes clear that the balance is 

highly dependable on context of use and target user group. These need to be investigated 

and specified not only in order to suit users’ functional needs but to match users’ hedonic 

expectations. It cannot be confirmed by this study but The Halfpipe Desktop, in its current 

form, is not an optimal solution for business users or, in general, users who value 

efficiency most. It has been shown however that appealing interfaces enhance positive 

attitude towards a product and may cause the usage more efficient. What may be 

important in appliances with more professional use context is to include HQ into the 

design and keep it, to some extent, overshadowed by PQ of the system. For example use 

of animation may be concerned as a source of hedonic impressions. Depending on the 

context of use and target user group it may be more or less extensively used throughout 

the user interface. 

An important factor is target users’ age. The evaluation confirmed that values of HQ 

show, although very minor yet noticeable, decreasing trend which may indicate that HQ 
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are either less important or differently perceived (i.e. elder users look at products’ hedonic 

qualities from a different perspective). 

The 3-dimensional “Usability Space” could be used to graphically localize the product’s 

intended context of use related to the hedonic and pragmatic qualities (Figure 42). Since 

Social dimension is an extremely vague term and difficult to define, one can narrow it 

down to a 2-dimensional plane. 

 

Figure 42Theoretical Usability Space. 

Dotted curve represents traditional approach to usability where products’ hedonic features 

meant low usability. Dashed curve has a desired shape and, ideally, products, depending 

on their destination, should lie around it. The more the curve resembles the dashed one the 

better, at least from this thesis point of view. Results show that The Halfpipe would 

probably fit somewhere in the middle of the dashed curve. What is important here is that 
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this is just a theoretical assumption hence the shape of the curves should be established by 

conducting a scientific study. 

This work also revealed that possible hedonic qualities may lie beyond simple animation. 

This interface was characterized by a unique animation which integrated smooth 

movement with natural behavior (resembling laws of physics such as gravity, inertia and 

viscosity friction). This implies that mapping of real-world phenomena into animation can 

improve the way it is being perceived. 

It also showed that an innovative solution is a booster for the appeal assessment. Since the 

Halfpipe has never been seen by users and there are no similar solutions that would be 

comparable, it took users by surprise and presented itself as an innovative and modern 

solution keeping up-to-date with technology trends and advancements. 

The main premise of the obtained results is that it is possible to design a consumer product 

which addresses both high usability demands and joy-of-use importance (such as 

attractiveness, originality, innovativeness). The problem is that those qualities do not 

come hand-in-hand hence ensuring high PQ values can lead to decreased values of HQ. 

The challenge is to minimize the potential diminishing influence these values have on 

each other. Instead of describing a product as “purposeful rather than beautiful” one could 

say “purposeful AND beautiful”, and that should account for a design goal. The question 

is: how? Backtracking along the design path which led to the current state of ZHD can 

give certain guidelines for designing for both usability and attractiveness: 

♦ Strive for achieving high usability – check with heuristics and follow well 

known ground rules of User-Centered Design. 

♦ Perform competitive evaluation – make sure that the design is relatively 

innovative and original. 

♦ Implement extra functionality to ensure innovativeness – new possibilities 

which a new system brings are a good way to improve software appeal. 

However this has to done with proper balance, always with target users in 

mind. If necessary, advanced functionality should be hidden to lessen the 

overwhelming impression while interacting with a product. At the same time 

such functionality should be easily accessible for those willing to use it. 
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♦ Use animation – animated icons describe better their purpose and functionality 

behind. Also animated effects (such as moving items, scrolling, exploring, 

transition effects etc.) enhance involvement and feel of control (Karlsson et al. 

[ref]). If possible animation should be smooth and natural – resembling laws of 

physics (such as gravity, resilience or friction). Mapping real-world 

phenomena is a way to improve attractiveness and familiarity. Animation must 

be used with care and proper modesty depending on use context and target 

audience. Animation must not slow down the system’s response in any way. 

Even if it appears as attractive it may become unnecessary and annoying in a 

long-term usage. The purpose of incorporating animation is to make the 

interface more familiar and natural. A product which can be characterized by 

these is very likely to be perceived as more appealing. 

♦ Assure natural, friendly and non-technical look and feel of the product – this 

may also improve perceived appearance. 

♦ Use attractive graphics – if possible remove any sharp edges, use gradient 

color transitions or shadows. If designing icons try to map real world examples 

to graphically represent its purpose (for example an envelope to indicate 

messaging functionality). Make sure to tone down coloring as well as ensure 

appealing and clear graphical layout not to make the product gaudy. 

How to find a balance? First one has to know the target user group and the context of use. 

Knowing the users’ expectations in both dimensions of usability allows to undertake 

relevant design decisions. The process of finding the balance should commence with those 

steps. Theses kind of design constraints are desirable since they have a positive effect on 

how the product will be received. Naturally the most difficult systems to design are those 

with a very broad target population. Then the balance should be geared towards pragmatic 

usability dimension as the most important one. The fundamentals of highly appraised 

software appeal may lie in product’s high usability. The appeal can further be enhanced by 

integrating the hedonic aspects of usability (which was shown in this study). Of course 

that is one possible design approach, which might be relevant for products for a very wide 

group of users. Other approach could be to make sure that the design specifications meet 

high demands of both aspects (PQ and HQ) simultaneously. One can also design a system 
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where HQ are of paramount importance (such as games or toy-like products). Then 

usability in its ergonomic sense can be incorporated later. 

Whichever the approach is taken it seems that the pragmatic usability is a core system’s 

feature which is a ground for all other aspects. The main point in that statement is that 

without proper usability the product is unlikely to be perceived as appealing (judgment of 

appeal is formed by both PQ and HQ [ref]). Even if initially a product is perceived as 

visually attractive and appealing its poor usability can cause those sensations to diminish 

entirely. 

7.3. Shortcomings 

The interface was a high fidelity prototype however it was still being developed and code-

improved during the test data collection. Due to that fact, there was a one case during 

testing (second test suite) when user disliked the product because it wasn’t quick enough 

with displaying thumbnail preview of pictures stored in internal memory (the quality of 

thumbnails was improved hence displaying consumed more computational power). 

Although this feature was not a subject of the test, it was inevitable that users would come 

across this feature and that time it wasn’t working properly. The Halfpipe was rated very 

low (compared to other test subject ratings) by this participant. 

It also has to be taken into account that the Nokia Series 60 desktop was a fully 

implemented release product whilst the Halfpipe Desktop was a prototype. On the other 

hand the Halfpipe was just a surface layer of the interface thus performing typical tasks 

such as sending a message boiled down to interaction with Series 60. 

Functional design solutions, first multiple, were narrowed down to one by utilizing 

cognitive walkthroughs. Although time saving, this way limited the possibility of testing 

usability of other solutions, dropped earlier. Therefore it cannot be ultimately assured that 

the proposed functional solutions are the most optimal albeit tests indicated good usability 

results. Tasks composed to evaluate these functions did not fully allow extracting needed 

information. It was of special interest that the users could utilize the possibility of 

moving/copying an item and placing it at a freely chosen location in any folder. Although 

the users were prompted to “move it to the main desktop, so it is only a few clicks away, 
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for fast access” they did not fully understand that premise and placed icons randomly. It 

appears that the task was not clear enough for users hence it did not give fully satisfactory 

results. 

Choosing typical task scenarios may introduce some uncertainty level into the results. 

Composing them turned out to be quite difficult because tasks had to be doable on both 

interfaces. The question was how to show the potential of The Halfpipe’s functionality. To 

address that, four tasks were chosen for The Halfpipe Desktop only. Remaining 7 tasks 

were intended to be completed on both interfaces. The fact that they were universal 

introduced another shortcoming that users did not interact with The Halfpipe Desktop as 

much as they did with standard Nokia Series 60 desktop (due to the top layer nature of the 

former which was mentioned earlier). 

Most of the participants were aware of the fact that the Halfpipe’s performance is 

somehow related with the subject of the thesis. Also most of the participants were good 

friends or colleagues. Although they were instructed to be as unbiased and subjective as 

possible, this fact could augment positive attitude towards the Halfpipe giving it 

overstated results. 
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7.4. Further work 

7.4.1. Design 

As described in section 7.3 there was only one functional design solution tested with users 

and task which should evaluate how well it performs did not answer all questions. This 

may indicate that another, simpler solution should be tested by conducting cooperative 

evaluation – possibly one used in standard Nokia Series 60 desktop (see [26] for details). 

Multiple Move/Copy should be implemented for top-performance management (that 

applies especially when managing a lot of data, e.g. picture files). 

Although the icons were made from scratch, they should be thoroughly redesigned. New 

icons should be more original (since designed ones were similar to default set of icons 

found in Nokia desktop) as well as style consistent. The new set of icons could also be 

animated. Research, done in [2], and its results show significant benefit from the 

animations in clarifying the purpose and functionality of the icons. Also special items 

such as the focus window or indicator arrows and direction arrows should be animated. 

Animation used during moving/copying could be done more naturally (resembling laws of 

physics in the same way as icons’ movement does). Also animation when deleting icons 

could be implemented. 

Since status pane was considered as a very useful part of the GUI, it could be beneficial to 

implement it as transparent and leaving the relevant information (such as battery status or 

new message indicator) just as it is in competitor’s product (Trigenix). It would make the 

interface spacious and more appealing (all remnants of Nokia Series 60 UI would be 

removed in the top layer). 

Wrap-around interaction may be implemented in later versions allowing users to move 

from end/beginning of the half-pipe to beginning/end with having to flick through all 

icons (which can be numerous). 

Finally, particularly in order to enhance perceived HQ and appeal, sounds can be 

introduced. Since the use of sounds has as many supporters as opponents this feature 

should be optional. 
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7.4.2. Research 

Further research can be done in order to investigate how HQ values change in time 

compared to PQ and compare APPEAL “before” and “after”. It would be an interesting 

topic which could lead to certain conclusions that, in turn, could lead to a possible solution 

of how to make a high product with HQ or PQ (or both) appealing and engaging in a long 

term usage. 

What might be investigated is how PQ values affect HQ values (and vice versa) and 

further establish a shape of the curve (see figure 42) which would represent current design 

trends. 

It could also be examined how changes in the design affect PQ, HQ and APPEAL. What 

kind of design decisions make those parameters change and in what way. The results 

could be then used to draw up more detailed design guidelines. 
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9. Appendices 

Appendix A1 

Influence of users’ computer experience on performance (difficulty rating) 
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Appendix A2 

Influence of users’ computer experience on performance (time) 
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Appendix B1 

Pre-questionnaire for test#1 

   Date, place: _______________ 

 

 
 

 
 
 

1. What is your highest education level? 
 Primary school 
 Secondary / High school 
 College / University 
 Doctorate 

 
2. How skilled are you at using a computer? 

 I don’t use computers 
 Novice 
 Average 
 Proficient 
 Expert 

 
3. What operating system are you using? (check all that apply) 

 I only use text mode  
 

 Linux 
 Sun Solaris 
 Windows 
 Other________________ 

 
4. Do you own a cell phone. If yes, do you recall the manufacturer and the model? 

 No 
 Yes_____________________________________________________________ 

 
5. For how long have you used a cell phone? 

________________________ 
 

6. Do you find your cell phone easy to use? 
 Yes 
 No: 

Why?_____________________________________________________ 
         

7. Do you think that new phones with integrated camera, large color display and enhanced functionality have features you are 
looking for in a cell phone? 

 Yes 
State what particular functionality of such phones you like: 
____________________________________________________________ 
____________________________________________________________ 
 

 No 
Please explain why: 
____________________________________________________________ 
____________________________________________________________ 

 
8. Have you ever used Nokia 7650 phone? 

 Yes  
How long?____________ 

 No 

Participant:___________________________________      Participant#:____ 

Age: _____ Sex: _____ 
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Task Scenarios – Usability Test #1 
1. Go to the “Extras” folder, choose “Composer”. What you want to do is to copy this icon in the 

“Unused” folder. Remember that you have to create the folder “Unused” to copy the icon to. 

Goal: evaluate the functional design of the copy-paste function and “Create new folder” 
option. What is the order in which users perform this task? 

2. Go to the folder “Games”. Try to change the wallpaper of this folder. 

Goal: is this function easy to use? Is it difficult to find this option and then finalize it? 

3. You decided to use Bluetooth to send data from/to your cell phone. You will not use any other 
wireless connection standards. Move the “Bluetooth” icon from the “Connect” folder to the 
main desktop. Place it as the first icon from your left-hand side. 

Goal: investigate the functional design of the move-paste function. 

4. Reverse the operation you just did – move the Bluetooth back to the “Connect” folder. 

Goal: evaluate the functional design of the move-paste function. Check on learnability. 

5. Try to copy the “Modem” icon. Wait… this is not the icon you wanted to copy – cancel the 
operation and copy the “Bluetooth” icon to the main desktop. 

Goal: assess the functional design of the copy-paste function. Check on learnability, check how 
error recovery works. 

6. It is possible to set the speed at which the icons move. Set the speed to “Slow”. If it does not 
appeal to you try “Supersonic” setting  

Goal: is this function easy to use? Is it difficult to find this option and then finalize it? What 
opinion do the users have about the available speed choice? 

7. Go to the “Unused” folder, make a copy of the “Composer” icon and paste it there. Now we 
have two icons “Composer”. Mark both icons and delete them. 

Goal: evaluate the functional design of the copy-paste function. Check on learnability. Assess 
the functional design of the multiple-delete function. 

8. You decided to rename the icon “Images” into “My Images”. Please do so. 

Goal: evaluate the rename function 
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Post-test questionnaire for test#1 

Posttest Questionnaire 

   Date, place: _______________ 

 
 
 
 
 

1. How would you rate an overall ease of use of the product? 
[1] [2] [3] [4] [5] 

Very difficult    Very easy 
  

  
 

2. How would you rate an overall ease of recovering from errors? 
[1] [2] [3] [4] [5] 

Very difficult    Very easy 
 

3. How would you rate aesthetics of the product? (graphics, colors, layout, etc.) 
[1] [2] [3] [4] [5] 

Unacceptable    Very good 
 
 
4. How would you rate the ease of navigation?(browsing, exploring) 

[1] [2] [3] [4] [5] 
Very difficulty    Very easy 

 
5. How obvious was which buttons should be pressed to finish a task? 

[1] [2] [3] [4] [5] 
Very obvious    Very unobvious 

 
 

6. What do you like the best about this product: 
______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________ 

 
7. What do you like the least about this product: 

______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________ 
 

8. If you would like add anything more and/or share with your impressions please use the space below: 
 

 

Participant:______________________________________________      Participant#:____ 
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An introduction prior the test#2 

 
 
 
 

Introduction 

Thank you for your involvement, your presence at this session is very much appreciated. 

The test you are about to begin is a part of my thesis work. The purpose of this test is to 

compare two applications running on Nokia mobile phone: the Zenterio THE HALFPIPE 

Desktop and the factory-default Nokia Desktop. The outcome of the test will be used to 

determine which product is more appealing to users and why. 

During the session you will be asked to perform some typical tasks. I will be sitting next 

to you, observing and taking notes. You are free to ask questions however I will not 

always be able to help you – I want you to work independently as much as possible just 

as you do it every day when using your mobile phone. Only then the test can be 

authentic. I would like to stress here that this is not the phone itself that you are going to 

test, but only what you see on the screen so please keep that in mind. 

Also, there will be some questionnaires to be filled in by you. Answer questions 

truthfully, according what you genuinely feel. Don’ let my presence around you bias your 

answers in any way. What you really think has the greatest value. Note that you are 

encouraged to think aloud while performing given tasks – this is very helpful for me. 

The session will be videotaped. The recording will be used as an additional source of 

information in subsequent analysis. 

 

If you don’t have any questions we shall begin ☺ 
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Date: ___________ 

Background questionnaire 
 
1. Name______________________________ 
 
2. Gender 

 F 
 M 

 
3. Age 

 15-18 
 19-22 
 23-26 
 27-30 

 
4. Educational background  - highest grade achieved 

 High School 
 University/College 
 Graduate 
 Postgraduate 

 
5. Subjects studied: 

 Tech 
 Non-tech 

 
6. Computer experience 
 

(a) How long have you been using a Personal Computer? 
________________________ 
 

(b) What is the Operating System you use (most often) ? 
____________________ 

 
 I don’t use graphical interface ( e.g. Windows, Mac OS, etc. ) 

 
(c) What do you use a computer for (most often) ? 

_______________________________________ 
_______________________________________ 
 

(d) According to you computers are: 
 

 
 

 
 
 
 
 
 
 
 
 
 

exciting boring very quite neither/nor quite very

annoying pleasing very quite neither/nor quite very

useful useless very quite neither/nor quite very
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7. Mobile phone experience 
(a) How  long have you been using a mobile phone? 

______________________ 
 

(b) What types of tasks do you usually perform? (mark all that apply) 
 Making/receiving a phone call 
 Sending an SMS 
 Sending an MMS (Multimedia messages – with pictures and sound) 
 Playing games 
 Using a calendar/scheduler 
 Taking pictures 
 Using a voice recorder 
 Checking e-mail 
 Surfing the Internet 

 Other ___________________________________________________ 
 

(c) What type/brand of a mobile phone are you currently using? 
_______________________________ 
 
 

 
8. Attitude towards mobile phones:  

 
 
User interface in my phone is: 

 
 
 

 
 

 
 
 
 
 

exciting boring very quite neither/nor quite very

annoying pleasing very quite neither/nor quite very

friendly unfriendly very quite neither/nor quite very

poor well designed very quite neither/nor quite very

attractive ugly very quite neither/nor quite very

colorful dull very quite neither/nor quite very
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Task Scenarios – Usability Test #2 

1. On the main desktop create a new folder. Name it "ABC". 

Goal: evaluate the functional design of the “create new folder” function, evaluate menu 
structure. 

2. Take a picture of me please. Then rename it with my first name (Jakub) and show the picture to 
me. 

Goal: task mainly for appeal evaluation purpose 

3. You would like to send a text message to Miss. Brown. Just write her “Hi”. 

Goal:  is this function easy to use? Is it difficult to find this option and then finalize it? How 
natural is to navigate? 

4. Your friend (named Adam) finally bought a cell phone. Add his name and his phone number to 
the contact list. Adam’s phone number is 12345. 

Goal: is this function easy to use? Is it difficult to find this option and then finalize it? How 
natural is to navigate? 

5. Take 3 pictures of anything you want. When you are done please show them to me. 

Goal: task mainly for appeal evaluation purpose also check for learnability. 

6. Let’s assume you love to play a game called "Snake". You play that game very often. For fast 
access, move it to the main desktop, so it is only a few clicks away.  

Goal: evaluate the design of the move-paste function. 

7. *** (Skip if Nokia Desktop) Go to the "Games" folder and create a new folder. Name it "Best 
games". Then move your favorite "Snake" into this folder 

Goal: further evaluate the functional design of the move-paste function and “Create new 
folder” option (similar task in session#1). 

8. *** (Skip if Nokia Desktop) Copy the folder „ABC” into the folder "Extras".  

Goal: further evaluate the functional design of the copy-paste function (copying folders with 
their contents). 

9. You use the Alarm Clock very often. Move the icon "CLOCK" from "Extras" folder to the main 
desktop. 

Goal: further evaluate the functional design of the move-paste function and check on 
learnability. 

10. *** (Skip if Nokia Desktop) Please change the wallpaper (background) of the main desktop. 
Choose picture number 3. 

Goal: evaluate the functional design of the “change wallpaper” function. 

11. *** (Skip if Nokia Desktop) Change the speed with which icons move on the desktop. Try 
different settings. 

Goal: evaluate the menu design, evaluate predefined speed settings. 
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Part B – emotional evaluation.  
 Zenterio The Halfpipe 
 Nokia 

 
Usability (Ergonomics) – pragmatic qualities 

 
Having experienced the product you cant tell it is: 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

supporting   obstructing very quit neither/nor quit very 

complex   simple very quit neither/nor quit very 

unpredictable   predictable very quit neither/nor quit very 

  clear   confusing very quit neither/nor quit very 

trustworthy   shady very quit neither/nor quit very 

uncontrollable   controllable very quit neither/nor quit very 

familiar   strange very quit neither/nor quit very 

incomprehensible   comprehensible very quit neither/nor quit very 
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Emotions evoked by product – hedonic qualities (HQ) 

Having  experienced the product you can tell it is: 
 
 
  
 
 
 
 
 
 
 
 
 
 

costly    cheap very quit neither/nor quit very 

childish    serious very quit neither/nor quit very 

exciting    dull very quit neither/nor quit very 

exclusive    standard  very quit neither/nor quit very 

nondescript    impressive very quit neither/nor quit very 

original    ordinary very quit neither/nor quit very 

conservative    innovative very quit neither/nor quit very 
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Appeal 

Having  experienced the product you can tell it is: 
 
 
 
 
 
 
 
 

 

 

pleasant     unpleasant very quit neither/nor quit very 

bad     good very quit neither/nor quit very 

aesthetic     unaesthetic very quit neither/nor quit very 

desirable     undesirable very quit neither/nor quit very 

sympathetic     unsympathetic very quit neither/nor quit very 

attractive     unattractive very quit neither/nor quit very 

rejecting     inviting very quit neither/nor quit very 

discouraging     motivating very quit neither/nor quit very 
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Nine Usability Heuristics by Nielsen (Nielsen, J. & Molich, R. 1990) 

♦ Simple and natural dialogue 

♦ Speak the user’s language 

♦ Minimize user memory load 

♦ Be consistent 

♦ Provide feedback 

♦ Provide clearly marked exits 

♦ Provide shortcuts 

♦ Good error messages 

♦ Prevent errors 

 

Scheiderman’s Eight Golden Rules (Schneiderman, 1998) 

♦ Strive for consistency 

♦ Enable frequent users to use shortcuts 

♦ Offer informative feedback 

♦ Design dialogues to yield closure 

♦ Offer simple error handling 

♦ Permit easy reversal of actions 

♦ Support internal locus of control 

♦ Reduce short-term memory load 

 

Norman’s seven principles (Norman, 1988) 

♦ Use both knowledge in the world and knowledge in the head. 

♦ Simplify the structure of tasks. 

♦ Make things visible. 

♦ Get the mappings right. 

♦ Exploit the power of constraints, both natural and artificial. 

♦ Design for error. 

♦ When all else fails, standardize. 
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The main menu and sub-menu structure. When in copy/move mode the sub-menu structure is 

dependent “On folder” when focus window is over a folder and “On shortcut” when focus 

window is over a shortcut 

Main Menu 
titles 

Sub-menu 
titles    

OPEN -    

OPEN CAMERA -    

CREATE 
FOLDER -    

On folder On shortcut 
PASTE PASTE 

 

OPEN CREATE FOLDER  
CREATE FOLDER CANCEL MOVE  

OPTIONS        MOVE            

CANCEL MOVE   
PASTE PASTE  
OPEN CREATE FOLDER  
CREATE FOLDER CANCEL COPY   COPY  

CANCEL COPY   
 RENAME    

No marked 
icons If unmarked If marked 

MARK ICON MARK ICON UNMARK ICON 
CANCEL 
MARKING DELETE DELETE 

 MARK ICONS 

 CANCEL 
MARKING 

CANCEL 
MARKING 

 DELETE    

PROGRAM 
SETTINGS  SET 

BACKGROUND (see table below)   

SLOW 
MEDIUM 
FAST  MOVEMENT 

SPEED 
SUPERSONIC 

 

 

INSERT 
OPERATOR 

 

OPERATOR DELETE 
OPERATOR 

   

EXIT THE 
HALFPIPE    
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