
UPTEC IT 13 007

Examensarbete 30 hp
Juni 2013

Investigation of Navigation 
on Mobile Websites with Hierarchical 
Information Structures 
A Development Basis for Mobile Hierarchical 

Navigation 

Sammi Haj Hassine



	  



 

 
 
Teknisk- naturvetenskaplig fakultet 
UTH-enheten 
 
Besöksadress: 
Ångströmlaboratoriet 
Lägerhyddsvägen 1 
Hus 4, Plan 0 
 
Postadress: 
Box 536 
751 21 Uppsala 
 
Telefon: 
018 – 471 30 03 
 
Telefax: 
018 – 471 30 00 
 
Hemsida: 
http://www.teknat.uu.se/student 

Abstract

Investigation of Navigation on Mobile Websites with
Hierarchical Information Structures

Sammi Haj Hassine

In this thesis issues regarding hierarchical navigation
structures on mobile websites have been investigated
with focus on usability. The goal has been to provide a
complementary basis for hierarchical mobile
navigation development.

Two mobile website prototypes with the same
hierarchical structured content, but with different
types of navigation solutions, were developed and
tested on test persons. Due to a relatively low amount
of test persons, the tests purpose was to provide
qualitative information regarding the issue of
hierarchal mobile navigation, which then could be
discussed and analysed.

The results of the thesis points to relevant usability
issues that can arise if hierarchical structure is used on
mobile websites, and explains aspects to considerate
during the development of such sites.
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Sammanfattning	  
	  
I denna rapport har problem relaterade till hierarkiska navigeringsstrukturer på mobila 
webbplatser har undersökts, med fokus på användbarhet. Målet har varit att ge en 
kompletterande grund för utveckling av hierarkisk mobilnavigering. 
 
Två mobila webbplats-prototyper, med samma hierarkiskt strukturerade innehåll, men 
med olika typer av lösningar för navigationen, utvecklades och testades på 
testpersoner. På grund av en relativt låg mängd testpersoner var syftet med testerna att 
ge kvalitativ information om problemet hierarkisk mobilnavigering, som sedan skulle 
kunna diskuteras och analyseras. 
 
Resultaten i rapporten visar på relevanta användbarhetsproblem som kan uppstå om 
hierarkisk navigeringsstruktur används på mobila webbplatser, och förklarar aspekter 
att ta hänsyn till under utvecklingen av sådana webbplatser. 
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1.	  Introduction	  
 
Web development is a field that rapidly evolves, and web developers continuously 
need to keep themselves updated of new techniques and trends regarding the subject. 
The visual design and functionality of websites has gone through a great change since 
the early beginning of webpages, and the number of users on the Internet has increased 
immensely. Most companies, or organizations today, present themselves, and their 
products or services with the help of websites. Many of these sites include and various 
types of Internet services that for example enable online purchases, online ticket 
booking etc. Website browsing is an essential part of the contemporary lifestyle, which 
stresses the need for efficient and proficient techniques concerning web development.  
 
There are an enormous number of websites on the Internet today (WorldWideWebSize, 
2012), which suggests the need of good web development techniques that can enable 
websites to differentiate themselves amongst all other sites, and become successful or 
popular. In order for a website to be successful or popular, various approaches are 
possible and different aspects can be considered. The process of increasing the success 
rate of a website, in practice, can vary, and depend on various factors such as the type 
of content on the site, the reputation of the organization to whom the website belongs 
to, the design of the site etc. In summary, a careful planning process of websites is 
preferable.  
 
In addition to the various amount of factors and aspects that can be regarded when 
developing a website, people today largely use other devices than desktop computers to 
browse on websites, such as smartphones and tablets. Between January 2009 and 
January 2012 the Internet access through mobile devices has increased from 0.7% to 
8.5% (StatCounter	  Global	  Stats,	  2012). This rapid increase could be regarded as an 
indication that effort should be put into the development of mobile webpages. The 
increase of mobile browsing has brought new challenges to the field web development 
and introduced needs for new ideas and methods, which cope with the features of 
mobile devices. Thus, the results when developing a website should preferably not 
only work and be useful on computers, but that also be suitable for a mobile format.  
 
 

1.1	  Problem	  Description	  
 
Issues regarding the presentation and structuring of information often arises in the field 
of mobile web development. Ideally, the information should be presented and 
structured in such a way that it enhances the experience of visiting users. Hence, the 
layout and structure of a website’s information can be crucial to its success. This issue 
can evidently aggravate in relation to the amount of information presented.  
 
An extension of this issue is to how to present hierarchal information. Information 
structured in a hierarchal manner on a website takes shape in such a way that all 
information available on the site cannot be viewed at once, and in order to view certain 
information, navigation through a predefined hierarchy is necessary. The navigation is 
usually managed by clicking on certain web elements, such as links or buttons, in a 
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certain order. How to display and convey the navigation is crucial to finding certain 
information, and if this task is complicated, or poorly visualized, the appreciation or 
success rate of the website might suffer. 
 
The problem of visualizing the navigation through hierarchal information can be even 
more tangible on mobile websites in comparison to desktop websites. Websites 
presented on a computer screen, which is substantially larger than the screen on mobile 
devices, can display more content at once, and thus be able to provide a more 
comprehensive overview of the information. The desktop website can also more easily 
visualize the navigation through information hierarchies.  
 
On mobile devices the challenge lies in finding ways to present the navigation 
structure, and make it understandable how navigation through the hierarchal 
information is performed. This should be done in ways that are efficient and intuitive, 
and which does not affect the user experience in a negative way.  
 
The problem that this thesis aims to analyze is navigation in a hierarchal information 
structure in a mobile interface. A user experience point of view will form the basis for 
the analysis. 
 
 

1.2	  Purpose	  and	  Goal	  
 
The motivation, or purpose of this thesis, is the possible benefits that web developers 
can gain from a deeper analysis of hierarchal mobile navigation. Additionally, due to 
the possibility that the significance of the problem might increases with the growth of 
mobile web, a deeper insight could be beneficial to future studies regarding the matter.  
 
Providing a basis, which consists of issues or aspects that should be considered when 
working with hierarchal mobile navigation, is the goal of this thesis. Furthermore, this 
thesis could be used for further studies regarding the matter. 

 

1.3	  Limitations	  
 
The concept of, and use of the term mobile devices in this thesis will be limited to 
mobile phones that have Internet access and mobile browsing abilities. Mobile phones 
that fulfill these requirements can also be referred to as “Smart phones”. Another 
system that generally also falls under the categorization of mobile devices is the 
"Tablet", such as the "iPad". An analysis of the problem on tablets could be of interest 
as well, but the screen size of tablets does not differ as much from desktop computer 
screens as the mobile phone, and therefore the problem is not as obvious (Ingmar, 
2012). 
 
Another limitation of this thesis is the hierarchal information depth at which mobile 
website navigation becomes an issue. This thesis will not focus on, or try to find any 
particular depth at which the problem occurs, but instead focus on aspects and concepts 
regarding the issue, such as how and why it is problematic.  
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2.	  Background	  
 
In this chapter relevant background, regarding hierarchal mobile navigation will be 
presented. The chapter will start out by explaining concepts and contexts that concerns 
hierarchal mobile navigation, such as mobile websites and information architecture on 
mobile devices, and then explain more specific aspects regarding the issue.  

2.1	  Mobile	  Websites	  
 
Mobile websites are websites browsed to from mobile devices. Interaction with mobile 
websites can be affected negatively due to substantial differences between desktop 
computer browsers and mobile device browsers. The screens of mobile devices are 
much smaller than computer screens and have more imprecise input in the form of 
human fingers in contrast to desktop-friendly web pages that that have precise input 
with the help of a mouse. These differences have also pushed web developers to find 
new ways of approaching the design of web pages, if they are to be suitable for mobile 
phones as well as desktop computers.  
 

2.2	  Mobile	  Adaptation	  of	  Websites	  
 
The reduced screen size and different input on mobile devices, compared to desktop 
computers, affects not only the design and display features of websites, but also how 
users interact with the sites. Gupta and Hilal (2011) describe two main transformations 
regarding how a mobile web page can be displayed in a mobile browser: a linear 
approach and direct migration. With direct migration a website will appear in the same 
way on a mobile device browser as it does on a desktop computer, which means that no 
transformation to the desktop web page is performed. Consequently, text, images, links 
and other web elements will be appear small on the mobile device’s screen. It will be 
more difficult to read texts and interpret images due to their small size, and more 
challenging to click on links because human fingers might be relatively larger than the 
links themselves. The typical behavior of users viewing these direct migrated, or non-
adapted mobile websites, is to zoom in (and out) in order to see and understand 
specific content, or/and to get an overview of the information available. 
 
With the linear approach, the website is transformed to match the reduced screen size 
of mobile phones in such a way that the different web page areas (areas with different 
web elements such as text or images) are presented after each other in a linear list. The 
linear list is displayed as a single column, which fit easily inside small screen of the 
mobile phone. With this approach it is not required that users scroll horizontally or 
zoom in and out to access the available information. Instead, they only need to either to 
scroll down vertically, or click on appropriate sized links, which better suits the way 
people usually interact with their mobile phones.  
 

2.2.1	  Difficulties	  with	  Mobile	  Adaptation	  of	  Websites	  
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Incentives to adapt mobile web pages to the features of mobile phones exist, but the 
adaptation can be rather challenging. The reduction in screen size is extensive and 
introduces limitations on how much information that can be displayed at once. A lot of 
web pages have rich content that do not fit all at once on a mobile device, and as Gupta 
and Hilal (2011) mentions, an analysis of the content should be made to determine how 
the desktop website should be adapted to the mobile format. 
 
The design of a mobile adapted website can impose various difficulties. Seeholzer and 
Salem, Jr (2011) explains some of these with the help of the results of a user study. 
From the results they point out the risk of users feeling disappointment towards mobile 
websites due to pared-down features in comparison to desktop websites. They also 
emphasize that when users access pared-down mobile websites they might feel as if 
they were not on the Internet. The reason for this is the lack of functionality and a 
dynamic experience which mobile website might possess. This shows that it is 
important to not only consider that the amount of information presented on the reduced 
screen of a mobile device will be significantly smaller on a mobile website, but also 
consider the changes in the functionality or dynamic features. 
 

2.3	  Mobile	  Information	  Architecture	  	  
	  
The success rate of mobile websites, and the experience for visiting user can be 
enhanced if consideration is put into how the content of the sites are structured and 
organized, which can be referred to as the websites’ information architecture (Morville 
& Rosenfeld, 2007). Information architecture can affect both the appearance of 
websites, as well as their usability, why it is an important part of the web development 
process.  
 

2.3.1	  Definition	  of	  Web	  Information	  Architecture	  	  
 
Morville and Rosenfeld (2007) describes the definition of web information architecture 
with the help of the following outline: 
 

• The structural design of shared information environments 
• The combination of organizations, labeling, search, and navigation systems 

within websites and intranets 
• The art and science of shaping information products and experiences to support 

usability and findability 
• An emerging discipline and community of practice focused on bringing 

principles of design and architecture to the digital landscape 

 
The main focus of information architecture is how the information on websites is 
managed. An important notice to take from the outline above is that management of 
information not only comprises the actual structure, or the layout of information, but 
that is also takes into account how information can support usability and findability, as 
well as how typical non-digital principles can be applied to the digital world. However, 
Morville and Rosenfeld (2007) explains, information architecture is not graphics 
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design, software development or usability engineering, but instead something in the 
areas between these principles. The work involved within the field of information 
architecture could be exemplified in a way that it deals with questions on why certain 
information is needed, the structure of the information, and how the usage of 
information could support usability, and not on questions regarding what colors web 
elements should have, how the information structure should be implemented in terms 
of code, or how the usability of a website is tested. By existing in the areas between the 
mentioned principles, web information architecture forces communication and 
collaboration among them to provide a better result. 
 

2.3.2	  Web	  Information	  Architecture	  on	  Mobile	  Devices	  
 
Web information architecture deals with several aspects ranging from the layout of a 
website to how information can support a site’s usability. When developing mobile 
websites additional challenges are introduced, and new ways of thinking are required. 
Smaller screens means less space to show information. Consequently, websites that are 
user friendly and designed in an appropriate way for desktop computers can be 
worsened when stripped down to fit a mobile device. Therefore, it is preferable to 
expand the principles of web information architecture to include aspects of mobile 
format when working with mobile web development.  
 
Mobile information architecture consists of four elements: representation, structure, 
navigation and content (Kim et al., 2005). The way information is presented visually, 
i.e. the layout and design of the information, is what the representation element refers 
to. Representation affects the ability for users to make use of the presented 
information. It also includes how well websites take advantage of the small screens of 
mobile devices as well as the variety of situations where mobile devices can be used. 
The structure element points to how the content on mobile websites is organized. 
Content in this context is compromised of not only text or images, but also includes all 
other web elements such as links, menus, labels etc. The organization of content can 
for example include appropriateness in the order of menu sequences, or the relevance 
of labels and text. Mobile websites have lesser screen space to display the large amount 
of information that a desktop website usually contain, which emphasizes the need for 
an adapted structure so visitors can make best use of the site.  The third element, 
navigation, is about how people navigate themselves through information on mobile 
websites, as well as how the navigate to other external websites. A subcomponent of 
the navigation deals with how easy it is, or how intuitive it is to learn the different 
navigation procedures on a site. Navigational aspects of mobile websites are of 
importance due to the fact that mobile devices have different input facilities and lesser 
screen size. The fourth and last element of mobile information architecture, content, 
points to the relevance of the information on websites, taking in regard the different 
contexts that information is presented in. Content also involves a subcomponent that 
refers to the effectiveness in the presentation of information. The effectiveness 
describes how reliable the information is, and the frequency of which the information 
is being updated. Content element is of importance because the relevance of the 
content can differ due to different contexts. 
 
Overall, the information architectural aspects of mobile websites require planning in 
order for the information to be organized and structured in a suitable way.  
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2.4	  Mobile	  Web	  Design	  
	  
Mobile web design deals with the visual representation and experience of mobile 
websites. Because mobile is equal to mobility and design can be regarded as a mean of 
communication, mobile web design can also been seen as a technique or field that 
comprehends the ability for mobile websites to communicate in an environment of 
mobility (Moll, 2006). In other words, websites, both mobile- and desktop-based, 
usually have as a main purpose to communicate some form of message, and in the case 
of mobile websites, the conveyed message can be perceived in various contexts or 
situations due to the mobility of mobile devices.  
 
Mobile web design can be performed in a number of different ways, and the result will 
in most cases depend on the web designers and site owners in question. There is no 
explicit right or wrong in the matter, but there do exist a number of guidelines 
available on the web and in literature for further studies.  
 
The design will often vary depending on the circumstance through which the 
development of a mobile website comes about (Casel 2011). Casel (2011) explains that 
the circumstance usually is one of the following: 
 

• It’s a brand new website in need of both a desktop and a mobile strategy 
• It’s a redesign of an existing website, which will include a new mobile site. 
• It’s an addition of a mobile site to an existing desktop site, which won’t be 

changing.  
 
These circumstances impose different requirements, which can help during the design 
process. The type of circumstance can also contribute to the choice of design method.  

	  

2.4.1	  Mobile	  Web	  Design	  Method	  
	  
A mobile web design method describes in what way a mobile website will be designed. 
The method does not deal with design elements such as color or layout, but rather on 
how the design is implemented. It involves certain procedures and approaches that also 
explains the relation between the desktop and mobile version of the website. There 
exist use two design methods to practice when working with the design of mobile 
websites:  
 
- Separate mobile website  
- Responsive design. 
	  

2.4.1.1	  Separate	  Mobile	  Website	  
	  
When using the method of a separate mobile website, there will in the end exist two 
different websites: one for mobile devices and one for desktop computers. There exist 
web techniques that enable websites to recognize through what type of device a user is 
viewing a webpage, and with the help of these, user will automatically be redirected to 
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the mobile version of the website when browsing from a mobile device, and to the 
desktop version when browsing from a desktop computer. It is preferable that the 
mobile version is designed in accordance with the features and properties of mobile 
devices, such as screen size, and styled (colors, pictures etc.) in a way so that it 
matches the desktop version. A common approach in this method is to provide a link to 
the desktop version of the page in the mobile version, which enables users to view the 
version they prefer.  
	  

2.4.1.2	  Responsive	  Web	  Design	  
	  
Instead of creating a separate website for mobile devices, web developers that apply 
the principles of responsive design, can create only one website that automatically can 
adapt to both desktop and mobile browser windows. Users that browse to the 
responsive designed website from a mobile device will see the site adapted (designed 
according to mobile features such as screen size etc.) for mobile devices and users 
browsing from a desktop computer will be shown a site adapted for computers. 
Adaption in this matter refers to changes in web elements, text, images etc., and their 
properties like width and position dependent on the size of the screen, or browser 
window from which users view the site. Adaption usually also include changes in the 
layout of web elements. On mobile devices a common layout change is to position the 
content to be contained in one horizontal column.  
	  
Responsive design works via techniques that allow style and layout changes dependent 
on the width of the window that performs the web browsing. The way that the style and 
layout change, i.e. how the design of a particular website vary, is defined in the CSS, 
which is code that specifies the look of the site.  
 

2.4.2	  Mobile	  Design	  Elements	  
	  
It is difficult to state as a fact what is good design or not. As mentioned, explicitly 
declaring the rights and wrongs of mobile web design can be quite an undertaking, but 
there do exist various tools, guidelines, literature etc. available to use. Fling (2009) 
describes the elements of mobile design that are needed to consider. These elements 
are the following: 
 

• Context 
• Message 
• Look and Feel 
• Layout 
• Color 
• Typography 
• Graphic 

	  
	  

2.4.2.1	  Context	  
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The context matters a lot to the experience of mobile web browsing. Context brings 
about a number of aspects and questions that web designers should address. The nature 
of these aspects and questions regard whom the users of mobile websites are, meaning 
what kind of people they are and their typical behavior, as well as how and where the 
sites should, and are being used.  Designing for mobile devices includes facing the 
challenges, as well as the opportunities of the mobile environment that operate in.  
 

2.4.2.2	  Message	   	  
	  
The message element of web design describes what websites visually tries to 
communicate to viewing users. Different mobile web design approaches and strategies 
can affect the extent to which the intended message is being communicated effectively. 
Thus, it is important to consider what the message actually is, and make the design 
convey it as well as possible. Furthermore, the mobile context should be included is the 
calculation. Efficient design alternatives that successfully communicate a message on 
via a desktop browser might be unsuccessful on a mobile device.  
 

2.4.2.3	  Look	  and	  Feel	  	  
	  
“Look and feel” is a concept that deals with type of look websites should possess and 
how users should feel when interacting with the site. It should not be confused with the 
message element because rather then conveying a message, the look and feel element 
determine how users will use websites. The look and feel explains the flow of action of 
users and the reason for these actions. For example, users might always press a certain 
button when reaching a certain page of the site, or users might always advance to the 
home page after a certain event etc.  
 
Look and feel can also be used to achieve a consistent look of various web pages 
belonging to a particular website. For example that all links are styled the same way, or 
all of the images communicate the same feeling. In summary, the look and feel is a 
quite ambiguous concept that, in a general way, describes the appearance and feel of 
websites. 
 

2.4.2.4	  Layout	  
 
The visual processing of websites is determined by the layout of the site, thus it is an 
important element to consider in mobile web design. It explains how and where the 
different web elements and the content are positioned. If the layout of a website is 
confusing, or incomprehensive, the user-experience of the site can be worsened. It is 
preferable to consider the layout when discussing the information architecture of 
websites, because the layout element accounts for questions on why and where 
information should visible. By discussing the layout during the information 
architecture development, the content of websites can be classified and categorized, 
and therefore positioned in the most efficient way.  
 
In mobile web design the most primary part in the design of the layout is the 
navigation. Reduced screen size leads to less information available to show to users. 
Hence, all available content should, in an intuitive way, be achievable by navigation.  
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2.4.2.5	  Color	  
 
Color can be used to make websites visually pleasing for users. Wrong use of colors, or 
mix of colors, can produce results that visitors find unpleasant, and lead to a bad 
reputation. In web development, which is a rapidly evolving field, it is important to 
stay up to date when it comes to visual representation, and colors can play an important 
part in achieving a look that applies to both informal, and formal, rules of 
contemporary design, i.e. design that appear modern. 
 
Another use of colors is to affect visitors physically. Certain colors can produce 
different emotions in people, which is an important aspect to consider in mobile 
design. The delivering of different messages or expectations of websites can benefit 
from the right use of colors. However, it is important to be aware of that emotions 
produced in people by different colors can vary due to cultural factors. 
 
It can also be preferable to consider the consistency of colors on a website. For 
example that the use of colors on various web elements, logos, buttons etc. are 
consistent throughout all belonging pages. The reason for this is to give a feeling of  
cohesiveness between pages and web elements of a website. This aspect is extra 
important for companies with well-defined graphical profiles. 
 

2.4.2.6	  Typography	  
 
In order to communicate a message in the form of text on websites, it is important that 
the text is provided with excellent readability. The lines of text should be easy to 
follow so that users do not become disoriented while reading. This is the most 
important rule of typography and it can be achieved by considering factors like choice 
of typeface, font-size, line space, size of paragraphs etc.  
 

2.4.2.7	  Graphic	  
	  
The visual experience of mobile websites can be supported by the use of graphics, 
which is compromised of visual elements like as images and icons. Graphics can be 
used to enhance the content of websites. If, for example, a paragraph in the content is 
abstruse, or quite abstract, images could be used as an explanatory mean of 
communicating the message more efficiently. Graphics can also be used to help 
support the intended look and feel of website, or to impress the viewers. 
 
Another use of graphics is through animations. Animations on mobile websites can 
take the form of picture slideshows, moving logos, expanding menus and more. 	  
	  

	  

2.5	  Websites	  with	  Hierarchal	  Information	  Structure	  
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If some information on a website is inaccessible from the starting page, or the first 
page of the site, users will in some way have to navigate to find the remaining content. 
A common way to divide the content of a website is with the help of some form of 
hierarchy. As with other types of hierarchies the information on a hierarchal website is 
classified and divided in such a way so that there exist some form parent-child 
relationship between different web pages of the site. A simple example is shown is 
figure 1. On this example site users can read about the health care. Figure 1 also show 
how users will have to navigate to read about, for example, diseases, or what it costs to 
get treatment, which is contained in the leaf nodes of the hierarchal three. 
 
 

 
Figure 1. Simple example of a hierarchy 
 
Morville & Rosenfeld (2007) explains that users quickly can understand hierarchal 
structured websites. The reason is that hierarchy is ubiquitous in peoples’ lives and it 
contributes to a meaningful and profound way of understanding the world. In other 
words, hierarchal websites can be successful because people are used to hierarchies in 
their every-day lives.  
 

2.6	  Mobile	  Website	  Navigation	  
 
At the start of a mobile website project, whether there exist a desktop site or not, the 
question on the specifics of the navigation arises. Intuitive ways of finding and tracing 
information on a mobile website is important due to the lack of space to visualize 
content. Mobile website development involves the challenge of providing a good 
experience, and the navigation can be an important part of how well the sites are 
perceived by users.  
 
It is important to consider that the navigation will differ dependent on if the mobile 
website is hierarchal or if the site only contains one page (that there exist no links to 
any other pages). In the case where the site consist of a single page the navigation can, 
for example, deal with techniques that enables users to jump up or down to different 
positions on the page instead of scrolling there. Consequently, this can increase the 
speed in which users can find information. 
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2.6.1	  Navigation	  on	  Hierarchal	  Mobile	  Websites	  
	  
In difference to single page mobile websites, mobile websites that has a hierarchal 
information structure often require another form of navigation. On single page sites the 
navigation usually deals with moving vertically on the page, but in a hierarchical 
structure users must be directed to different pages. Therefore, the navigation structure 
will have to enable users to find where certain pages are located in the information 
structure, as well as enabling them to get there.  
 
Hierarchal websites can obviously vary in depth, which can affect the navigation. 
Some sites might just have two levels of information, whilst other might have four. 
The increased number of levels can increase the complexity of the navigation due to 
more available paths for users to take. Furthermore, when the number of levels 
increase it usually becomes more and more important to consider how to show users 
where in the hierarchy they are at the moment, and how they navigate back to the start. 
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3.	  Theory	  
	  
This theory chapter describes theories on relevant fields regarding the issue of mobile 
website navigation in hierarchies.  
	  

3.1	  Usability	  
	  
Usability deals with the way users interact with a product, and it is defined in ISO 
9241-11 (1998) in the following way: “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”.  
 
The definition describes the importance for users to understand how to accomplish the 
intended goals of a product. In order to achieve this, effort should be put into analyzing 
the goals as well as the intended users. Furthermore, the definition explains that 
usability is connected to the context of use. Therefore, the context of use, which is 
comprised of the tasks, equipment, and environment that the product is associated with, 
should be taken into account when trying to increase the level of usability of a product. 
Good usability is important due to the fact that it concern the extent to which users are 
able to work with a product in a satisfactory, efficiently and effective way.  
	  

3.1.1	  Web	  Usability	  
	  

Websites that have poor usability will probably not be able to deliver their intended 
message or contribute to the sale of products, which often are these websites main 
purposes. Therefore, usability on websites can be crucial to their success. Pearson et.al 
(2007) examines five key criteria that have been shown to be of importance when 
assessing web usability: navigation, customization and personalization, download 
speed, accessibility and ease of use. 	  
	  
Whilst personalization and customization, download speed and accessibility are 
important criteria, Pearson et.al (2007) show in their study that navigation and ease of 
use are the most important criteria when it comes to web usability. 
 

3.1.2	  Web	  Usability	  on	  Mobile	  Devices	  
 
Concerning the usability on mobile devices, The World Wide Web Consortium (WC3) 
has outlined some basic guidelines for best practice (Rabin & McCathieNevile, 2008).  
A few of these are described below: 
 
Overall behavior: Websites should provide the same information and services 
regardless on the type of browsing device even though the representation of the 
information can vary dependent the on the type device. Furthermore, it is also 
important that the websites work in different browsers. If possible, and where it is 
appropriate, exploitation of the type of device’s capabilities can be beneficial.   
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Navigation Links: In order for users to know what content a website consists of 
without having to scroll, navigation should be placed on the top of the page. It is also 
beneficial to have consistent navigation mechanism across the site so that users can 
identify it more easily.  
 
Due to the fact that clicking on links can introduce delay for users, it is important to 
convey where links lead to so that users can decide whether or not the links are of 
interest for them. 
 
Consideration should also be put on whether or not links should refresh the window, 
spawn a new window or redirect the users. The reason is the delay that these actions 
can cause.  
 
Page Content and Layout: The most important, or appropriate, information on a 
mobile website should be offered to the users first due to the fact that they are often 
looking for specific pieces of information rather than just browsing around. However, 
the rest of the information should still be accessible. 
 
Content on a mobile website should be viewable by repeated scrolling in one direction 
(axis). Some content however, such as maps, may require secondary scrolling as well. 
 
Page Size: Because of the limitations in connectivity and hardware on mobile devices, 
it is beneficial to trim the size of the files on the mobile website, as well as removing 
any other unnecessary complexity in order for the site to load and respond to user input 
faster. If the site loads and responds fast, users can accomplish their goals in a more 
efficient and effective way. 
 

3.2	  User-‐Experience	  
	  
A concept that often is being referred to in the field of web development is User 
experience. User experience deals with how users use a product, and how that product 
behaves in the real world (Sharp et.al, 2007). The concept deals with users’ overall 
impression of a product and the way the product affect them. Sharp et.al (2007) states 
that user experience cannot be designed, but that products instead are being designed 
for user experience. In other words, it is about how different design features can lead to 
various effects on users.  
 
The difference between usability and user-experience can be hard to define because the 
two concepts depend on each other (Sharp et.al, 2007). However, they can be 
distinguished in such a way that usability answers the question that concern to what 
degree users are able accomplish the goal of a product, with effectiveness, efficiency 
and satisfaction, whilst user-experience addresses the question if the users had a 
delightful experience while using the product.  
 
Reiss (2011) describes user experience as the conscious act of: 
 

-‐ Coordinating interactions that are controllable  
-‐ Acknowledging interactions that are beyond our control	  
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-‐ Reducing negative interactions	  
	  
User-interaction involves expected and unexpected events, which is why the user 
experience design needs to tend to both controllable and uncontrollable interaction, as 
well as removing as many of the interactions that might affect users in a negative way. 
Good user-experience designers have to look beyond usability, visual design and 
physical affordance, and work with the composition of complex interactions and the 
emotional responses that these might, or do produce (Reiss, 2011).   
	  

3.3	  Website	  Navigation	  
	  
Fang & Holsapple (2010) describes the navigation structure of websites to be the major 
problem that users encounter while performing tasks online. The navigation structure’s 
main purpose is to determine and convey how users access the pages, or information, 
of a site, i.e. what possible sequences, or paths, users are presented with in order to 
reach various content. Consequently, the navigation structure will affect how the 
content of a website is organized.  
 
Fang & Holsapple (2010) describes a semantic approach on how users should reach 
various content of a website. The semantic approach deals with the language in the 
navigation structure and how it can be used to classify or organize content that refers to 
something perceptible by one or more of the senses (multimedia-files, text, images 
etc.). An example of such an approach is to classify, or organize content based on how 
it is used (e.g., content that that is used for some form of contact, such as address, 
phone number etc., could be grouped under contact information). 
 
When deciding the navigation structure of a website, an aspect that should be 
considered is if the structure will reflect how users perceive the information and 
services of the site, and if it should be determined by the tasks that users want to 
perform (Fang & Holsapple, 2010). An interactive website that contain video 
streaming might need a different navigation structure than a pure information site that 
only displays its content in the form of text.  
 
Fang & Holsapple (2010) also explain that the domain knowledge of users will affect 
how they navigate on websites. Users, which have seen a similar navigation structure 
to that of a new website, might understand and use the navigation procedures of the 
new site more efficiently than users who have not seen it before. Therefore, it can be 
beneficial to provide users with a navigation structure that is analogous between 
different domains. This can for example involve using familiar icons, similar sort of 
menu links or buttons etc., used on other sites. There exist numerous navigation 
patterns and elements, such as drop-down menus, side-menus and menu icons, which 
can be seen on different websites, and these elements and patterns can in some degree 
be seen as analogous across domains.  
 

	  

3.3.1	  Navigation	  on	  Mobile	  Devices	  
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The reduced screen size and different input on mobile devices introduces new 
challenges regarding website navigation. Because of the reduced screen size, it might 
be the case that the navigation takes up a substantial part of the display, and mobile 
web designers are thus faced with the challenge of enabling both the navigation and the 
content to be shown at the same time (Pearce, 2011). Pearce (2011) explains that each 
item in mobile navigation menu needs dedicated space, which enables users to click on 
them with their thumbs. Due to the space dedicated by menu items, enabling users to 
view both the content and the menu simultaneously might be challenging, especially if 
the text on the items contains many characters, or if the size of the font is relatively 
large. Considerations on the item texts should be done with regard to the amount of 
screen space that the menu occupies.  
 
During the process of creating the navigation structure for a mobile website, as well as 
for a desktop site, it is important to find out which tasks, or task, that most users 
perform, or will perform, so that they in a quick way can be guided there (Pearce, 
2011). The reduced screen of mobile devices leads to a reduced amount of information 
to show simultaneously, and measures should consequently be taken to prioritize and 
categorize content. However, Pearce (2011) emphasize the importance of not removing 
content, because of the reduced screen of mobile devices. All content should still be 
available on a mobile website and the degree to which the rest of the content is 
findable, heavily relies on the navigation.  
 

3.3.2	  Navigation	  on	  Hierarchal	  Mobile	  Websites	  
	  
Enabling users to navigating through hierarchies on a mobile website in a user friendly 
way can be a difficult task due to limited space to display the navigation menu. An 
important factor to consider when designing mobile navigation in a hierarchy is that 
users should be able to retrace the steps they have taken through the navigation 
(Pearce, 2011). Pearce (2011) states that a way in which this could be done is by using 
interface elements called breadcrumbs, which allows the users to see where they 
currently are on the website. These breadcrumbs can also be used to ease the process of 
traversing back through the hierarchy. An example of a breadcrumb is a headline that 
indicates where the users currently are in the hierarchy.  
 
Whether an item in a navigation menu, when clicked, opens the next level in the 
hierarchy without closing the menu altogether, or if it lead to a document page 
(readable content), it is important to clarify for the users what the different links 
perform (Pearce, 2011). In other words, it is important to distinguish between links in 
the navigation menu that open another nested menu (a deeper level in the hierarchy) 
and links that do not lead any further down, and instead show content to the users.  
 
If the hierarchy on a mobile website is deep the use of a home button should be 
considered. The home button will enable users to jump back to the start page and start 
over from the beginning of the hierarchy. Therefore, if users end up not knowing 
where in the hierarchy they are, they are presented with the solution to start over and 
try again.  
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3.4	  Usability	  testing	  
 
In order to evaluate the usability of a website or web service, usability testing can be 
performed. Krug (2010) defines usability testing in the following way: 
 
“Watching people try to use what you’re creating/designing/building (or something 
you’ve already created/designed/built), with the intention of (a) making it easier for 
people to use or (b) proving that it is easy to use.” 
 
This definition explains that usability testing can be done both during the development 
process, as well as after the development is done. In both cases, the goal is to make the 
site or service easy to use. However, the difference is that eventual need for change of 
a site or service will be integrated in the development process if the tests are performed 
when the site or service is being built, in contrast to performing the tests in retrospect. 
 
Krug (2010) states that despite the differences in various kinds of usability tests, they 
all involve the observation of how people actually use a product. By observing how 
people use a site, or service, the developers and designers can improve their product 
based on how it is actually used instead of relying on abstract ideas. Krug (2010) also 
recommends qualitative usability tests. In difference to quantitative tests, qualitative 
tests do not have as purpose to prove anything. Quantitative tests can be seen more like 
scientific experiments that involve statistic measurements and quite a large amount of 
test persons, whilst qualitative tests have as purpose to provide insights that can be 
used to improve the product that is being developed. Therefore, qualitative tests can be 
more informal and less scientific and consequently involve fewer test persons, as long 
as the insights needed are acquired.  
  
Rubin & Chisnell (2008) describes a way of testing usability through a process called 
“Exploratory study”. An exploratory study focuses more on the high-level aspects of a 
design concept instead of the more detailed aspects and deals with why users perform 
in a certain way, instead of how well they perform. Rubin & Chisnell (2008) explains 
that the main objective of exploratory test is to examine the effectiveness of 
preliminary concepts. An exploratory study usually involves much interaction between 
the moderator (the person conducting the test) and the test person, and the tests are 
usually quite informal. In exploratory tests the users thought process is of high 
importance. The moderator can therefore, for example, encourage the test persons to  
“think aloud” about their though process during the test. Because exploratory tests 
usually are conducted in the earlier stages of the development cycle, they mostly 
involve prototypes or mockups of solutions (Rubin  & Chisnell, 2008). The prototypes 
or mockups do not need to have full functionality or all indented functionality. Instead, 
they can have enough functionality to address the test objective. During the actual test 
of a prototype, the test persons would be presented with representative tasks to 
perform. 
 
Rubin & Chisnell (2008) also describe a form of test that is called “Comparison test”. 
This test can be uses in conjunction with other tests and is not associated with any 
particular point in the development cycle. In the earlier stages of the development 
cycle the comparison tests can used to compare different interfaces via an exploratory 
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test. Comparison tests can be used to better understand the advantages and 
disadvantages between two or more designs or interfaces, and during the tests, 
performance and preference data is gathered and compared. The comparison tests can 
be both formally and informally conducted. When conducted in an informal manner, as 
a more qualitative study, focus lies more on why some alternatives are favored before 
others, as well as which aspects of the different designs that are unfavorable or 
favorable. It is important to notice that no design in an informal or qualitative 
comparison test will ‘win’ over the other(s). Instead, the best result might come from a 
combination of the different designs. 
	  
How many test persons that are required to achieve as much insight on the usability as 
possible is a topic that has been widely discussed. There exist research, which shows 
that the best results of usability tests are achieved by running as many small tests as 
possible (that is affordable) on not more than five users (Nielsen, 2000). Nielsen 
(2000) explains that the first five users will provide all the insights needed and that no 
more findings will be achieved by adding more users. Instead, by adding more users 
than five, the same patterns, or usability problems, will be seen being repeated again 
and again. After performing tests on five users, it is better to use to given insights to 
make improvements on the product. However, if the aim is to obtain more statistical 
data, as is the case with quantitative test, instead of insights, more test persons should 
be used (Nielsen, 2012).  
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4.	  Method	  
	  
The methods regarding the user tests done on the prototype of a solution will be 
explained in this chapter.  

4.1	  Approach	  
 
In order to detect or discover as many problems, or insights regarding mobile 
hierarchal navigation as possible during the time frame of this thesis, the user test were 
comprised of both a smaller comparison test, as well as a exploratory test involving 
qualitative questions and a analysis of the test persons thoughts. The test was therefore 
comprised of three objectives:  
 

1. Compare the suggested solution of this thesis to a more “common” navigation 
solution on hierarchal mobile websites. 

2. Ask qualitative questions that deal with both solutions, but focuses mostly on 
the suggested solution. 

3. Recording of the test persons’ thoughts, as they think aloud during the tasks. 
 
Due to the lack of a big group of test persons, the comparison test were not be able to 
statistically prove anything. Instead, it was performed in an informal or qualitative way 
to eventually discover obvious issues or important aspects. The comparison was, as 
mentioned, done between the prototype of a suggested solution and a prototype of a 
more “common” way of navigating on hierarchal websites. Discussions with web 
developers at Valtech are the source behind the choice of the common navigation 
solution. There do exist various approaches to the issue with hierarchal navigation that 
are being used on the web, and in a more extensive research, comparisons could be 
done with these as well. However, due to a limited amount of time only one 
comparison, on a more generalized approach to hierarchal mobile navigation was 
performed in this thesis. The measured values used to compare the two ways of 
navigating were the time it took to perform each task, and how many clicks (touch taps 
on the smartphone) the users produced before the tasks were completed. Because the 
same content and the same tasks was used on the two navigation solutions, the test 
persons could have learnt about the structure of the content, and therefore there existed 
a risk that they could perform better on the second solution that they used. Therefore, 
there existed two test groups, with four people in each group. One of the groups 
performed the predefined set of task on the common solution, while the other 
performed the same set of task on the suggested solution of this thesis. Consequently, 
the time and clicks could be compared between the two ways of navigating. However, 
both groups did still try out both of the solutions, and the reason for this is that was 
necessary in order to answer the qualitative questions, which were presented to the test 
persons after performing the tasks. In other words, the clicks and time of test persons in 
each group was measured on the first solution they tried, and this solution was different 
for the two groups. 
 
Usually, the exploratory tests are performed early or midway into the development 
cycle to examine the effectiveness of design concepts that are preliminary. The reason 
that an exploratory study was performed in this thesis is because the suggested solution 
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and the comparison solution are prototypes, which, if they were to be used, should be 
developed further. Thus, they can be seen as preliminary concepts, which effectiveness 
was examined. The main reason however, is as mentioned to provide insights that can 
be applied when developing hierarchal mobile navigation.  
 
The qualitative questions involved the test persons thoughts and impressions on the 
suggested solution and more the “common” solution, as well as a comparison between 
these two. Thoughts on eventual improvement possibilities of the suggested solution 
were also a part of the questions. The purpose of the qualitative questions was to get 
insights on the solution that this thesis presents, including potential issues and 
improvements, and to get thoughts and ideas that should be considered when working 
with the presentation of mobile hierarchal navigation. 
 
In the beginning of the test, each test person was asked to think out loud during each 
task. Everything that the test person says during the tasks was recorded, and then later 
analyzed and taken into account during the discussion part of this thesis. 
 

4.2	  Test	  Scenarios	  &	  Qualitative	  Questions	  
	  
The test scenarios are tasks that mimic real life situations, and because the prototypes 
contain health care related information, the tasks that comprised the tests dealt with 
finding information regarding health care. Decisions on what the test scenarios should 
involve are derived from discussions with user-experience experts at Valtech. The 
discussion focused on which types of tasks that user might face on a mobile website 
with hierarchal navigation. The tasks that were derived where: 

	  
1. Find information about asthma. 
2. Find information on how much it costs for health care (patient charges) 
3. Find information about smoking and snuffing (in Swedish: snusning). 
4. Find information about the pregnancy. 
5. Get to the start page. 
6. Find information about self-care regarding fever. 

 
The task listed above follow each other, meaning that the test person did not start over 
from the start page after each task, but instead navigated from the end location of the 
previous task. 
 
The qualitative questions used in the user test focused on the two types of navigation 
presented, a comparison between the two and potential improvements of the suggested 
solution of this thesis. In the qualitative questions below, navigation A refers to the 
suggested solution and navigation B to the more common solution.  
The qualitative questions where: 
 

1. What was your first impressions/thoughts of navigation A? 
2. What was your first impressions/thoughts of navigation B? 
3. Where there any differences in experience between the two ways of navigating? 
4. Which of the two ways of navigating would you prefer, and why? 
5. Is there something you would like to see being changed with navigation A? 
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4.3	  Test	  Persons	  
	  
The test persons for the prototype were chosen with respect to two criteria: 
 

1. That they have a high degree of experience with using a smartphone. 
2. That they have an average or a high habit of browsing the web on a smartphone  

 
The reason for the first criteria is that the test persons were not to be measured in what 
degree they are able to use a smartphone. It could have been interesting to test on 
people with less experience with smartphones as well. However, the lack of experience 
might have affected the results in such a way that they did not only mirror the usability 
of the mobile hierarchal navigation, but that they also mirrored how well the users 
understand how to use the smartphone. Whether or not this would be the case might 
require additional research, which will not be covered in this thesis, and therefore the 
less experienced smartphone users were excluded from the usability test. 
 
Because the issue that this thesis focuses on deals with mobile website navigation, 
users who browse the web via smartphones better reflected the intended audience that 
would possibly use this sort hierarchal navigation structure, which is the reason for the 
second criteria.  
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5.	  Implementation	  of	  Prototypes	  
 
This chapter will cover how the implementation of the prototype of the suggested 
solution and the more common solution was performed. And in order to more clearly 
understand the implementation process, a brief introduction to some basic front-end 
web development techniques will be presented initially. The back-end techniques 
(server implementation etc.) of web development will not be described, due to the fact 
that no back-end development were conducted in this thesis.  
 

5.1	  HTML	  
	  
In order to view websites a web browser of some kind is needed. The purpose of a web 
browser is to display webpages, and the way it decides how different pages look and is 
structured is via the webpages’ underlying HTML, or “Hypertext Markup Language”. 
HTML is a markup language that is used to specify how the information on a website 
is structured and displayed. The HTML of a website consists of different elements or 
tags that can describe for instance images, texts, links etc. Web browsers interpret the 
outline of tags and compose visible webpages.  
	  

5.2	  CSS	  
	  
CSS or “Cascading Style Sheets” is a style sheet language that is used to style 
webpages. The language specifies the look and layout of web elements by defining 
properties, such as color, size etc., for the HTML. Usually the CSS is placed in a 
separate file, or files, from the HTML. However, it can also be written in the HTML 
directly with the help of specific tags that are used for styling. 
 

5.3	  JavaScript	  
	  
JavaScript is a script-language that can be used to make websites dynamic. It enables 
manipulation of the HTML-element or the CSS, dependent on for example user 
interaction, or the behavior of the web browser. For example, JavaScript can enable a 
menu button to make a hidden menu visible to the user by manipulation of the CSS, or 
dynamically change a headline due to a predetermined user action.  
 

5.3.1	  AJAX	  
	  
Ajax, which stands for ‘Asynchronous JavaScript and XML’, is used to create 
asynchronous web applications, meaning that the client side application can send 
asynchronous calls to the web server without interfering with the display and 
appearance of the web page. With the help of JavaScript and XMLHttpRequests 
objects Ajax can asynchronously pass and retrieve data to and from the web server, and 
in turn dynamically display information through JavaScript manipulation of the 
HTML, without the need of a page reload.  
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5.4	  Prototypes	  
	  
The prototypes are implementations of hierarchical mobile navigation structure 
solutions, and the goal is to see how users interact with, as well as interpret the 
hierarchical mobile navigation in such a way that the prototypes present.  
 

5.4.1	  The	  Mobile	  Website	  
 
In order to implement and test prototypes with hierarchical mobile navigation, a mobile 
website that have some form of content, had to be implemented. A navigation structure 
does obviously not work by itself, why there must exist something that users can 
navigate through. Furthermore, content should be structured in a hierarchical way, 
meaning that specific content will be achievable only be traversing some form of 
hierarchy.  
 
A common approach when it comes to the content of a prototype of a website is to use 
a form of nonsense text called “Lorum-Ipsum”, which does not mean anything special. 
Lorum-Ipsum generated texts has a more-or-less normal distribution of letters, which 
makes similar to regular readable text. There exist websites where anyone can generate 
Lorum-Ipsum-texts of preferable length, and the use of this type of “dummy-text” 
decreases the effort in finding or producing suitable content, if content is not the main 
focus at the time. For the website, which the implemented prototypes navigate through, 
Lorum-Ipsum is used for the content of the start page (Figure 2). The reason is that the 
users testing the prototype should not try to find anything particular on the start page, 
but instead navigate to more specific content deeper down in the hierarchy. 
 
 

 
 
Figure 2. The Lorum-Ipsum generated content of the Start page of the prototype.  
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The specific content pages in the underlying mobile website exist in the leaf nodes of 
the information hierarchy, which means that the test users will have to traverse through 
the hierarchy in order to read certain content. The content of these pages are, in 
contrast to the start page, not filled with Lorum-Ipsum generated text, but instead with 
“real”, or actual content. Health care related content was chosen as content due to the 
fact that health care websites often have content contained in a hierarchal structure, and 
consequently, the prototype of this thesis mimics a health care website. The type of 
health care content varies, and the test user can for example read about diseases or 
health care prices. Variance in content incentivizes the use of different nodes and 
branches in the hierarchy, and in turn motivates different paths for the test users to 
traverse through.  
 
Because the mobile website and the navigation prototypes are limited to mobile 
devices, the HTML-structure and CSS-code is done without concern of how the site 
will look like on a desktop or a tablet. In other words, the prototypes have no desktop 
or tablet representation, and thus underlying code solely focuses on adapting the web 
elements to suit the format of mobile devices.  
 
The creation of the mobile website, in which the prototypes of hierarchal navigation is 
contained, started of with the development of the HTML-structure. Initially, decisions 
were made regarding what type of HTML-tags that should be used for the different 
elements and how these should be structured. The content (the readable text or specific 
content) consist of, as seen in figure 3, paragraphs of text and headers (on the start 
page there only exist one header, but one the other pages with “real” content there can 
exist more headers of different sizes). These paragraphs were styled with CSS when it 
comes to the size and type of the font contained in them, as well as how wide they are. 
An important factor that had to be considered during the styling of the content was the 
readability of the text on mobile devices. If the text were to be too large, the page 
might get quite long, and if the text were to be too small the content might be 
unreadable.  
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Figure 3. Content page of “Astma”(Swedish word for Asthma). 
  
 
The navigation, as seen in figure 4, is placed at the top of the page and is comprised of 
a symbol with three white lines stacked on top of each other, which open the 
navigation menu, and a start button that directs users to the start page. The type of 
symbol, with three lines, can be seen being used on numerous of mobile websites, and 
mobile applications as a menu icon. Due to the fact that users might recognize this kind 
symbol, as well as possibly understanding its purpose, it was chosen as the menu icon 
for the prototypes.  
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Figure 4. Start page with navigation field, containing a menu button and a start page 
link/button, at the top. 
	  
	  

5.4.2	  Suggested	  Solution	  for	  Mobile	  Hierarchal	  Navigation	  
	  
In the suggested solution the navigation menu opens when a user clicks on the icon 
with three lines. When the user clicks the menu button the content slides (move across 
the mobile screen) to the right, at same time as the menu slides in from the left (Figure 
5). The items in the opened menu can represent: 
 

-‐ A page containing content (the end of the information hierarchy - see the leaf 
node in figure 1) 

-‐ An item that leads deeper down in the information hierarchy. 
 
This fact imposes the users to traverse down the hierarchy before they are able to see 
specific content. In order to distinguish the functionality of the menu items, the items 
that lead deeper down the hierarchy have a three-line icon (menu-icon) to the left of the 
name, whilst the item that leads to a content page does not. 
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Figure 5. Opened menu showing the menu-items in the first level of the hierarchy. 
 
 
The way that a deeper level in the hierarchy is presented is via another menu that slides 
in from the left, and which is placed over, or on top of the menus above in the 
hierarchy (Figure 6). Furthermore, the deeper menus are not as wide as the menus 
above in the hierarchy, which enables users to see how many menus that have been 
opened.  
 
As seen in figure 5 and figure 6, the menus have arrows located at the top right corners. 
Except for the arrow on the highest menu in the hierarchy (the menu that is on the first 
level of the hierarchy, which is the one most to the right), the arrows decrease the 
width of the menu so that the content of the menu that lies under is revealed (Figure 7). 
The decreasing of the width is conveyed to the users by an arrow pointing to the left. 
As figure 7 shows, the menu with decreased in width have a right pointing arrow 
instead. Clicking the right pointing arrow will open, or increase the width of the menu 
again. If instead a users clicks on the arrow placed most to the right, which represents 
the menu that is highest in the hierarchy, the whole side menu is closed. This means 
that no menu will be seen and that the content will occupy the entire width. The closing 
of all menus can also be achieved by clicking on the content or the three-lined menu 
symbol. (To ease further reading, the “Whole menu” represents all menus of the 
different levels in the hierarchy, while a level menu represents a menu for a specific 
level). 
 
In order for users to distinguish between menu items that lead deeper down the 
hierarchy, and which opens a new menu, from the items that presents the users with 
new content, a three-line menu icon, as mentioned, has been placed to left on the name 
of the items that opens a new menu. The reason the three-lined icon is used for this 
differentiation between items is the same one as for using it at the top left corner, 
mentioned above: because user might recognize it and understand its purpose.  
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Figure 6. Second menu, containing menu-items in the second level of the hierarchy, 
opened and placed on top of the menu on the first level of the hierarchy.  
 
 
The opening and closing of different level menus, which represents different levels in 
the hierarchy, allows users to explore the whole hierarchy without reloading the page 
or looking for links in the content. Consequently, users can browse back and forth 
through all possible paths through the information hierarchy in an efficient way.  
 
Users can, as mentioned, at any time click the three-lined menu icon at the top left 
corner, the content or the arrow most to the right to close the whole menu. When this 
occurs, the current state of the different level menus of the hierarchy is saved, and thus 
when a user decides to open the side-menu again, the different level menus will be 
positioned as before. In other words, if a user were to close the whole menu as it looks 
in figure 7, it will remain that way when the user opens the whole menu again.  
 
The suggested solution represents a hierarchy with a depth of three levels. Figure 8 
shows how it looks when menus from all three levels in the hierarchy are opened, 
figure 9 shows when the menus on the second and third levels are closed, which 
reveals the menu in the first level, and figure 10 shows when only the menu on the 
third level is closed, revealing the menu on the second level. If a user were to click the 
right pointing arrow on the third level menu (the menu and arrow most to the left) in 
figure 9, the second menu will open as well, resulting in figure 10. 
 
The whole navigation, with all its belonging menus, is created via a nested HTML list, 
where the first menu (the highest in the hierarchy) is a list of elements, where the 
elements that lead deeper down in the hierarchy themselves also are list containing 
elements, and so on. Items that do not lead deeper down the hierarchy, which instead 
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lead to specific information, are links that via AJAX fetches static, predefined HTML-
documents containing content. Due to the use of AJAX to fetch the content, the site 
does not need to be reloaded, and instead only the content part of the site needs to be 
reloaded.  
 
 
 

 
Figure 7. Second level menu in the hierarchy closed and displayed with smaller width 
to the left, revealing the first level menu of the hierarchy with its belonging menu-
items.  
 
The nested HTML-list, which comprises the hierarchal navigation and their belonging 
elements, are styled with CSS so that they look like menus with clickable items. A 
color gradient is used for the title of the current menu, so that users know which 
element in the hierarchy that opened the current menu, and consequently what topic the 
items in the menu are categorized under. The different color of the “headline” of the 
menu, compared to the menu items, makes them distinguishable. Gradients are also 
used on the thin horizontal lines, which separate the menu items, and the thin vertical 
lines, which separate the different level menus.  
 
To open and close the whole menu, as well as the level menus, JavaScript and CSS 
techniques are used. When the whole menu is closed it has zero width, and when it is 
open it has a specified width. The change between having, and not having any width, is 
animated with the help of CSS-techniques, and JavaScript is used to dynamically 
change the width in the CSS code when users click on the three-lined symbol. The 
same principle, that JavaScript triggers changes in the CSS to alter the width, goes for 
the different level menus. The widths are specified in such a way that the level menu 
highest in the hierarchy has the largest width, and that it decreases for the lower level 
menus. Another CSS technique is used to make the lower menu levels be placed on top 
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of the higher ones. Consequently, the menus can slide between opened and closed and 
overlap each other.  
 

  
Figure 8. Menus on all three levels in the hierarchy opened. 
 
 

 
Figure 9. Menus on third and second level in the hierarchy closed, revealing the menu 
on the first level, with its belonging menu-items. 
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Figure 10. Menu on the third level in the hierarchy closed, revealing the menu on the 
second level, with its belonging menu-items. 
 

5.4.3	  Prototype	  Used	  for	  Comparison	  
	  
The common solution prototype that is used for comparison has the same underlying 
mobile website as the prototype of the proposed solution. In other words, the same 
content is used and the navigation header bar at the top looks the same. When the users 
clicks on the menu symbol at the top left, the menu slides in from the left and pushes 
the content to the right in the same way as the prototype of the suggested solution. The 
first level in the hierarchy is in other words still displayed via a sliding menu. 
However, when a menu item, which leads deeper down the hierarchy, is clicked 
another nested menu does not open over the clicked menu, as in the suggested solution 
above. Instead, the whole page reloads and the next level of menu items is shown in 
the content (Figure 11). By clicking on of these second level items, which leads even 
deeper down the hierarchy, the same thing happens again (Figure 12). This scenario 
(that the whole page reloads and shows the items in the content) is repeated until the 
user clicks on an item which points to a content page. When this happens, the whole 
page is reloaded again and displays the same readable content as the prototype of the 
proposed solution. Because the items in the first level menu, which slides in, does not 
open a new overlaying menu, the three-lined symbol, which were present to the left of 
items, which lead deeper down the hierarchy in the suggested solution have been 
removed. 
 
The way in which the prototype used for comparison presents the hierarchal navigation 
can in some way be considered as the opposite way to that of the of the suggested 
solution when it comes to showing the whole hierarchy on the same page, and also 
when it comes to allowing users to navigate through the hierarchy without reloading 



	   	   	   	   	   	  42	  

the whole page. In the suggested solution all three levels (which are the amount of 
levels of the mobile website used for both prototypes) can be displayed at once, while 
on the comparison prototype only the current level’s items are shown in the content.   
Clicking the three-lined symbol in the navigation bar in the comparison prototype 
shows the first level of hierarchy’s items. Consequently, the possible ways for users to 
traverse from one leaf node in the hierarchy, to another leaf node, is by either clicking 
on the back button of the mobile browser, pressing the start button, or by opening the 
menu and clicking on of the first level menu items. The steps of actions to traverse 
from one leaf node to another leaf node in the hierarchy differentiates from the 
suggested solution in the way that the users can not browse through the menus without 
reloading the page.  
 
 
 

 
Figure 11. Menu on the second level of the hierarchy, with its belonging menu-items 
placed in the content part of the page. 
 
 
Instead of animating the width in the CSS when users click on menu items, which 
leads deeper down the hierarchy, these items in the comparison prototype are HTML-
links, which points to another HTML page that can contain the next level of items or 
specific content. The difference from the suggested solution where the whole page 
never reloads and a part of the HTML-page is replaced is that the HTML-links in the 
comparison prototype loads new full HTML-pages. Because of this difference the 
JavaScript and CSS, which were needed for the overlapping menus, were not needed in 
the comparison prototype. The only JavaScript used in the comparison prototype is to 
open the side menu with first level items (one level only), which is accomplished by 
changing the width in the CSS in the same way as the suggested solution. 
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Figure 12. Menu on the third level of the hierarchy, with its belonging menu-items 
placed in the content part of the page 
 
 
 



	   	   	   	   	   	  44	  

6.	  Results	  
	  
The answers to the qualitative questions that the test persons answered after trying out 
both of the solutions, and which are a part of the results, is found in Appendix A. 
	  
Table 1 and table 2 show the average time and clicks for the test persons starting with 
navigation A, and navigation B respectively. On each task, the average time and 
number of clicks have been listed. In addition, the lowest measured time and clicks, as 
well as the highest ones, (displayed as [x, y], where x is the lowest and y the highest) 
are being listed to show the variance amongst the test persons. To the right of the 
variance interval, the calculated average is shown.  
 
 
	  
Group	  Starting	  With	  Navigation	  A	  
	  
Task	  

	  
Time	  

	  
Clicks	  
	  

	  
Task	  1	  

	  
[13,	  	  34]	  	  	  ~	  	  23.75s	  

	  
[4,	  	  5]	  	  	  ~	  	  4.75	  

	  
Task	  2	  

	  
[31,	  	  99]	  	  	  ~	  	  57s	  

	  
[7,	  	  27]	  	  	  ~	  	  13.25	  

	  
Task	  3	  

	  
[12,	  	  43]	  	  	  ~	  	  28.75s	  

	  
[6,	  	  14]	  	  	  ~	  	  10	  

	  
Task	  4	  

	  
[11,	  	  33]	  	  	  ~	  	  22s	  

	  
[4,	  	  9]	  	  	  ~	  	  6.25	  

	  
Task	  5	  

	  
[1,	  	  7]	  	  	  ~	  	  3.125s	  

	  
[1,	  	  1]	  	  	  ~	  	  1	  

	  
Task	  6	  

	  
[12,	  	  59]	  	  	  ~	  	  40s	  

	  
[7,	  	  19]	  	  	  ~	  	  12.25	  

Table	  1.	  Table	  with	  the	  average	  time	  and	  clicks,	  as	  well	  as	  the	  variance,	  for	  the	  test	  
persons	  starting	  with	  navigation	  A	  
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Task	  

	  
Time	  

	  
Clicks	  
	  

	  
Task	  1	  

	  
[24,	  	  67]	  	  	  ~	  	  36s	  

	  
[4,	  	  19]	  	  	  ~	  	  8.75	  

	  
Task	  2	  

	  
[12,	  	  50]	  	  	  ~	  	  35.25s	  

	  
[4,	  	  14]	  	  	  ~	  	  8.5	  

	  
Task	  3	  

	  
[13,	  	  50]	  	  	  ~	  	  23.75s	  

	  
[5,	  	  12]	  	  	  ~	  	  7.25	  

	  
Task	  4	  

	  
[7,	  	  16]	  	  	  ~	  	  11.75s	  

	  
[4,	  	  7]	  	  	  ~	  	  5.25	  

	  
Task	  5	  

	  
[1,	  	  2]	  	  	  ~	  	  1.75s	  

	  
[1,	  	  1]	  	  	  ~	  	  1	  

	  
Task	  6	  

	  
[20,	  	  50]	  	  	  ~	  	  32.25s	  

	  
[7,	  	  14]	  	  	  ~	  	  10.75	  

Table	  2.	  Table	  with	  the	  average	  time	  and	  clicks,	  as	  well	  as	  the	  variance,	  for	  the	  test	  
persons	  starting	  with	  navigation	  A	  
	  
	  
The charts in figure 13 and 14 reflect the average time and clicks, measured for each 
task, as shown in the tables above. In order to separate, but at the same time compare 
the solutions, both the average time and clicks of the two groups starting with 
(meaning the one they were measured on) navigation A and B respectively are plotted 
in the same chart with different colors. 
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Figure 13. Chart showing the average time for both the group that started with 
navigation A, as well as the one that started with navigation B. 
	  
	  
	  
	  

	  
Figure 14. Chart showing the average number of clicks for both the group that started 
with navigation A, as well as the one that started with navigation B. 
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7.	  Discussion	  	  
	  
As mentioned, due to the low amount of test persons the comparison was not 
performed to prove anything. The comparison was done to evaluate the suggested 
solution, as well as get insights on issues or aspects that can be important to consider 
when working with mobile hierarchal navigation. These insights, as well as the 
answers to the qualitative questions are presented and discussed in this chapter. The 
discussions regarding the comparison and the qualitative questions will both also 
involve insights acquired from observing the test persons performing the tasks, and 
from the recording of their thoughts during the tests. 
 
As seen on figures 6.3 and 6.4, the difference in the average time and clicks for the 
different tasks, of the groups starting with navigation A and B respectively, are roughly 
the same. The difference is that the users starting with navigation B completed all 
tasks, except the first, slightly faster than the group starting with navigation A. A 
reason for the similarity in the change in average time and clicks between tasks could 
be that the type of navigation did not matter that much in this test. It could be the case 
that in both groups, the content, the design or some other factor dictated the behavior 
of the average time and clicks more than the navigation. All participants complained 
about the logic of the content, and a majority of them expressed that they did not know 
where to click next due to the uninformative names of the menu items, which probably 
contributed to increased time and number of clicks. Thus, the type of content and the 
structure of the content are important factors that should be considered when 
developing the hierarchal mobile navigation. 
 
When breaking the down graph with the staples of average time and clicks, it can be 
seen that in both groups, the average time and clicks for the second task was 
significantly higher than the first. This probably occurred due to the fact that in the first 
task the test persons only had to navigate, from the start page, down the hierarchy, 
while in the second task, the test persons had to go from one leaf node to another 
contained in a different branch. In other words, the second task involved both steps 
down, as well as up in the hierarchy. It was probably during the second task that the 
test persons where forced to learn how the navigation actually worked, because during 
the first tasks they could, if they clicked all the corrected items, just click down the 
hierarchy without much of a though process. For the test persons that clicked wrong 
during the first task it was quite obvious that they where forced to learn the navigation 
structure earlier than in the second task, and these cases are represented in the table 
(Figures 6.1 and 6.2) as the highest times and clicks in the interval. 
 
After the second task, the average time and clicks steadily decreased, which could be 
because the test persons, as mentioned, had somewhat learned the functionality of the 
navigation. As the average time decreased during the tasks, expect for the last, the test 
persons probably got a greater understanding on not only the structure of the 
navigation, but on the structure and categorization of the content as well.  
The reason that the last task had a significant higher average time and number of clicks 
is probably because it deliberately was chosen because it’s content was hard to find. It 
was placed under a category that at first glance could seem like a non-logical place for 
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it to be placed. The reason for this was to force a majority of the test persons to do a 
relatively extensive search, which is apparent in the average amount of clicks.  
 
As seen in the graphs (Figure 6.3 and 6.4), navigation A had a lower average time and 
number of clicks on the first task than navigation B, which is interesting due to the fact 
that B has lower average time and number of clicks on the rest of tasks. Why this is the 
case might be because in navigation A, the page does not reload. When the page 
reloads the users might get the feeling of starting over on a new page and that they 
have to explore it before clicking on the next item. In contrast, navigation B does not 
cause a page reload when the user click on an item that leads deeper down the 
hierarchy, and because of this, users might be able to focus more on finding certain 
information. In other words, users using navigation A does not need to refocus due to 
page reloads.  
 
As mentioned, navigation B was faster than navigation A on almost all tasks, except 
for the first. The reason for this might be that navigation A can be considered 
uncommon in contrast to navigation B, which more resembles a common way of 
navigating the mobile web. One of the test persons said, when asked what about the 
impressions and thoughts on navigation B: “It felt like a more common way of 
navigating.” The same person also stated that he never had seen a navigation that 
worked like navigation A. It would not be strange if the new features in navigation A 
caused increased time for consideration when navigating due to the fact that the users 
have not seen it before. Furthermore, the observation of users revealed that in 
navigation A, the functionality of the arrow in the menu highest in the hierarchy (the 
one most to the right) easily could be misinterpreted, which also could contribute to the 
higher average in time and click. It might of course also be that navigation A is in fact 
more complicated.  
 
After observing the test persons’ interaction with the prototypes, it became clear that 
people browse the mobile web differently. Some of the test persons put more time to 
analyze the situation, and in turn clicked less, while others clicked more frequently and 
analyzed less. The persons who clicked more frequently probably applied a “trial and 
error” form of method, meaning that they tried clicking something without much 
thought about it, and then if they ended up in the wrong place, they tried clicking 
something else, and so forth. This sort of behavior will certainly lead to more clicks, 
while the more cautious behavior will lead to less. Therefore, it can be rather difficult 
to use the number of clicks as a parameter when testing not only mobile website, but 
desktop websites as well. 
 
By observing the test persons it also became clear that the functionality of the arrows, 
which comprise the opening and closing of menus, could be hard to understand 
initially. This might be the most contributing factor to why navigation A was slower, 
and involved more clicks than navigation B. An interesting fact however, is that a 
majority of the test persons learned how to close and open the different level menus 
quite fast, which can be seen in the graph through the decreasing average of time and 
clicks for each new task except the last. Furthermore, three of the test persons 
explicitly commented on the increased overview in navigation A, which is part of its 
purpose. Thus, an important question to consider when developing a hierarchal 
navigation on a mobile device is if efforts put on increasing the overview causes users 
to search for content for a longer time, and perform more clicks. Whether this negative 
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or not for a website, might depend on various factors such as the purpose of the site. If 
the purpose is for users to quickly find what they are looking for, and then leave, it 
might not be preferable if it takes some time to learn the navigation, even if the 
navigation provides excellent overview. On the other hand, if the purpose of a site, or 
what users mostly do on the site, is to browse around from content to content, and thus 
spending more time on the site, overview might be preferable. In other words, mobile 
hierarchal navigation could possibly benefit from a discussion regarding overview 
versus the efficiency in finding information.  
 
Even though the three-line menu symbol is kind of a standard menu icon today, and for 
example used in Facebook’s app, which is widely used by many people, three of the 
test persons did not intuitively click it to find information. Instead, they clicked on the 
start button first, and then the menu button. Contemplation on how to make users not 
only understand how to open the menu, but also how to make them use it should be 
done if the developers, or owners of the site want the users to make use of the menu. If 
there also exist search functionality, the priority, or expected use of the menu should be 
considered. In summary, it is of importance to reflect on how the various ways to 
navigate on a mobile website correlate to each other, and what importance they have.  
 
The overall impression acquired from the comparison test was that in the field of web 
development it can be hard to exploit the usability of a website with quantitative data. 
However, it can, as seen, provide some insights and contribute to discussions regarding 
the matter. In the comparison study performed in this thesis, there were, as mentioned 
in the method chapter, only 8 test persons. One could argue that by gathering 
quantitative data from more persons, some form of statistical backed-up results could 
be acquired. This is might be true, but it is important to consider if it is worth the time 
it might take. Web development is a field that rapidly evolves, and there are new 
techniques and standards being developed all the time. Thus, it might not be of 
importance to statistically prove that a certain navigation technique, or structure, is 
perfectly usable, because in a short amount of time someone might come up with an 
even better solution. However, quantitative data can be useful to discover what kind 
problems that can occur for certain scenarios, or aspects to think about.  
	  
50% of the test persons mentioned that they at the first glimpse of the menu arrows in 
navigation A did not understand their functionality. One test person said: “In the 
beginning I did not understand which of the arrows that opens a certain menu”. This 
can be because the navigation that the suggested solution presents could be, as 
mentioned, regarded as a quite new way of navigating. However, all test persons did 
figure out that in order for them to find the information in the second task, which was 
when the first use of the arrows was demanded, they probably had to click some of the 
three arrows to continue. Even though almost all of the test persons highlighted the fact 
that they did not understand the arrows at first, some of them clicked the one that took 
them to the menu they wanted to go to on the first try. It can therefore be hard to say 
definitely if the arrows, or the overlapping menus for that part, are unusable or not. 
Furthermore, when the test persons had tried out the functionality of all the three 
arrows a few times, the navigation proceeded smoothly. As mentioned, it is of 
importance to discuss how long learning time that is acceptable for the navigation on a 
page. The learning time can for example vary depending on the information 
architecture. It is obviously preferable to find a solution that offers the users the best 
way of navigating through a hierarchy and which is intuitive. However, this might be a 
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difficult result to achieve and therefore it is important to discuss the purpose of a 
mobile navigation and try to come up with a design that satisfactory. 
 
It was interesting to see how the test persons interacted with the arrows and the 
overlapping menu levels in navigation A. Some initially clicked the arrows one by one 
to traverse up the hierarchy from a leaf node, while others quickly understood that it 
was possible to click the middle arrow to reach the highest level directly. However, 
after trying out the arrows, all test persons realized how to jump between levels even 
though it could be more or less successful for some. Despite the fact that all test 
persons managed to complete the tasks, and from the look of it, learned the 
functionality of the arrows and overlapping menus, half of them pointed out that 
navigation A felt confusing. It would be of interest to test navigation A for a longer 
period of time, with a greater amount of tasks, and then see if navigation A still gives 
around half of the test persons a confusing feeling. A question that might be interesting 
to answer as well is if confusing feelings felt in the beginning lingers on to the end, 
despite how well users navigate with the help of a particular solution later on in the 
test.  
 
From the observations it became clear that the right most arrow (the arrow on the 
highest level in the hierarchy) was misunderstood, and that the test persons accidently 
clicked it. The number of accidental clicks on the right arrow varied between the test 
persons, but everyone did it at least once. This fact could obviously have contributed to 
eventual feelings of confusion, and is something that certainly should be reconsidered 
if further development on the suggested solution would be performed. Furthermore, 
two test person commented on the fact that it was hard to hit the arrows in navigation 
A, which is an indication that consideration should be put on the size of elements on a 
mobile website. However, not all test persons complained about this fact, and it could 
be important to not make the elements too big either, because then they could take up 
too much space of the screen.  
 
When it comes to the details on which of the arrows that opened a certain menu, two of 
the test persons mentioned that they would have wanted to get to the menu that the 
arrow was placed on when they clicked it, instead of closing the menu. This scenario 
has to do with what happens with the menus if an arrow is clicked when the menu is 
open. As it works in the suggested solution now, the open menu as well as all opened 
level menus lower in the hierarchy, closes when its arrow is being clicked, and when 
they are closed, a click on their arrows opens them. The degree, in which the 
functionality of the arrows and menu levels are intuitive, can vary from user to user, 
and even if the varying degree of effectiveness amongst various users might seem 
obvious, it is important to not overlook this fact during the development of a hierarchal 
mobile navigation. Of course, covering all aspects regarding how different users find 
the navigation intuitive, could be ineffective and a preferable to method of work might 
be to initially focus on the intended users, and their expected use of the mobile website.  
 
The most reoccurring argument of the test persons, whom preferred navigation A, was 
that it was easier to find information in navigation A, and some of them stated that it 
also provided a better overview. One persons stated: “It felt more like having a map 
that tells you where to go”, when describing why he preferred navigation A. Another 
person said: “In navigation A, you more quickly get a overview – you see what in the 
hierarchy that belongs to what”. In comparison, the most prominent argument that the 
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test persons, which preferred navigation B had, was that it was simple and 
straightforward. Furthermore, there where test persons who preferred navigation A, 
which still agreed that navigation B was more simple. Judging from this fact, it could 
be the case that simplicity has different importance for different users. Another 
consideration is whether or not navigation B might suit people that want a simple 
solution. It could also be that the test persons preferring navigation B are more 
comfortable with a navigation that they recognize, and which is more “common”. 
From the observations it could be seen that the test persons, which expressed their 
thoughts more vividly during the tasks, and whom took a little more time for 
consideration, liked navigation A more than B. This might be a coincidence, but it may 
also point to the fact that for them it felt more comfortable to see all menus, and maybe 
make up some form of mind map over the hierarchy and act from there. The opposite 
behavior, which could be observed amongst the test persons as well, was to speak less 
about the thoughts that might occur during the tasks, and   focus more on finding the 
information as quickly as possible. Even though eight test persons is not sufficient for 
any statistical conclusion on user behavior, it became clear that some do prefer to have 
more overview rather that to find information quickly. It is most certainly hard to 
categorize the various behaviors of people when it comes to mobile hierarchal 
navigation. It could however be of interest to put the overview aspect, and the aspect 
regarding the time it takes to find information against each other, and discuss them. 
Ideally the navigation should cover both of these aspects, but achieving the optimal 
solution might be difficult. To succeed with such a undertaking, it is probably best to 
iteratively test various approaches, taking in regard both how efficient they are when it 
comes to find certain information, as well as how good of a overview of the hierarchy 
they provide.  
 
When asked about navigation A, navigation B and these two in comparison, some 
users did, as described above, mention the overview of the hierarchy, or the ability to 
know where one is in the hierarchy, while some did not. The answers from the test 
persons include statements, or indications, which say that navigation A provided a 
better overview, as well as the other way around. The reason for the statements, which 
said that navigation A did not provide a good overview, was because of the complexity 
of the navigation. On the other hand, the statements regarding the lack of overview 
with navigation B, did not deal with complexity of the navigation, but instead about 
users not knowing where they where, or how to find their way back. Thus, the 
overview of the hierarchy on mobile websites probably should have the property of not 
being to complex, and at the same time not causing users to lose the feeling of knowing 
where they are in the hierarchy, or how to get back. Once again, it is most probably 
best to approach these considerations with regards to the intended users, the type of 
content and purpose of the site. 
 
Regarding the aspect of creating a hierarchal mobile navigation that does not cause 
users to not knowing where they are or how to find their way back, it can be of 
importance to consider what the wanted action, or the actions that user should perform 
if this were to happen. In other words, it is important to consider how should users 
navigate if they supposedly lose themselves in the hierarchy or if they want to go back. 
After observing the test persons, it became evident that most of them started over by 
pressing the three-lined menu symbol, instead of pressing the back button of the 
browser, or pressing the start page button. It could be because that it felt easier to start 
over, or to go back by opening the menu and view the menu items, or that the menu 
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button was the intuitive choice of navigation. Whatever the reason, it might be 
important to discuss how the owners of the site, or the developers, want users to act 
and how user probably will act. If the site is already published, there is always the 
options to use some form of analyze tool, such as Google Analytics, to actually see 
how users behave and act from these results.  
 
Lastly, most of the test persons declared that they would appreciate sliding 
functionality. The reason for this could be due to the way that the menu slides open. 
On many pages, or in many apps, which have a menu that slides in from left to right, 
users are able to open menu by sliding their finger in the opening direction, as well as 
slide their finger in the closing direction to close it. Maybe users expect sliding 
functionality in cases were the menu slides horizontally. Therefore, it might be 
important to consider if users expect sliding capabilities, if so, consider if to provide it. 
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8.Conclusion	  	  
	  
The conclusion chapter concludes the work of this thesis, and is divided into two parts. 
Firstly, the aspects or issues that should be considered when working with mobile 
hierarchal navigation are presented, and secondly, conclusions regarding the suggested 
solution will be explained. 
 

8.1	  Hierarchal	  Mobile	  Navigation	  Considerations	  	  
	  
The aspects or issues, which should be taken into consideration when working with 
mobile hierarchal navigation, are described in the points below: 
 

1. Categorize the intended users, and how they will behave on the mobile website. 
This includes regarding how long they stay on the mobile website, their typical 
navigation pattern and how used they are to mobile browser standards etc. 

 
2. Classify, categorize, or at least discuss the content of the mobile website, taking 

into regard how it could, or will affect not only the structure of the navigation, 
but also how it influences how the users typically will navigate on the site.  

 
3. Examine how important an overview of the hierarchy is on the mobile website, 

and in turn assess to what degree it is necessary for the navigation to provide 
overview of the hierarchy.  

 
4. Discuss if it is acceptable if it take some time for users of the mobile website to 

learn how the navigation works, or if it is of importance that they find the 
information as fast as possible.  

 
5. Consider the importance of a hierarchal navigation menu on the website, and 

how to make users not only understand how to use it, but also why they should 
use it. 

 
6. Consider if the users will expect, and appreciate sliding-functionality on the 

menu, which could be induced by the way the menu opens and closes.  
 

 

8.2	  The	  Suggested	  Solution	  Prototype	  
	  
The prototype of a suggested solution was shown to be of different value to different 
users. This points to the fact that if it were to be used, it should be further developed 
and iteratively tested. Within the field of web development, iterative tests during the 
development cycle are common, and in order for the suggested solution to be applied 
on a real mobile website, it is important to thoroughly evaluate and redesign it to not 
only be usable, but also to match the specifics of the mobile website it is being used on.  
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When the test persons were asked to explain how they thought the suggested solution 
should be improved, they pointed to various interesting aspects or factors that could be 
considered. In the case of further development of the suggested solution, or further 
studies on mobile hierarchal navigation, it could be beneficial to evaluate, and take into 
consideration, the test persons’ thoughts, which are found in appendix A. Most 
important, the complexity of the solution should be further investigated. As some test 
persons mentioned it was confusing in the beginning, why the intuitiveness should be 
further explored. Small tweaks, as changing menu icons, or introducing sliding 
functionality could turn out to be successful for the suggested solution, and it is 
recommendable that such tests are conducted. 
 
It is important to consider what type of navigation the information hierarchy of the 
website might require. In some cases the suggested solution might not suit at all, and in 
some it might be applicable. However, the suggested solution is, as mentioned, only a 
prototype that can be adjusted in any way suitable for the website in question.  



	   	   	   	   	   	  55	  

9.	  Bibliography	  	  
	  

9.1	  Printed	  References	  
 
Fang, X. & Holsapple, C. (2010). Impacts of navigation structure, task complexity, and 
users’ domain knowledge on Web site usability. Journal Information Systems Frontiers 
Volume 13 Issue 4, p.453-469. 
 
Fling, B., (2009). Mobile Design and Development. Sebastopol: O’Reilly Media. 
 
Gupta, N. & Hilal, S., 2011. Extraction of Web Content to Adapt Web Pages for 
Mobile Devices. IJCSI International Journal of Computer Science Issues, Vol 8, Issue 
2, March 2011, p.609 
 
Ingmar, S. (2012). Responsive web design: En studie I hur designkonceptet påverkar 
användbarheten hos en webbplats. Uppsala. 
 
International Standard ISO 9241-11 (1998). Ergonomic requirements for office work 
with visual display terminal (VDTs) – Part 11: Guidance on usability. 
 
Kim, H., Kim, J. & Lee, Y. (2005). An Empirical Study of Use Contexts in the Mobile 
Internet, Focusing on the Usability of Information Architecture. Information Systems 
Frontiers 7:2, p. 175-186. 
 
Krug, S. (2010). Rocket Surgery Made Easy, The Do-It-Yourself Guide to Finding and 
Fixing Usability Problems. New Riders, 1249 Eighth Street, Berkeley, CA 94710. 
 
Morville, P.& Rosenfeld L (2007). Information Architecture – for the World Wide 
Web. Sebastopol: O’Reilly Media. 
 
Pearce, J. (2011). Professional Mobile Web Development with WordPress, Joomla and 
Drupal. Hoboken NJ, USA. 
 
Pearson, J, M., Pearson, A., Green, D., (2007). Determining the importance of key 
criteria in web usability. Management Research News Vol. 30 No 11 p. 816-828. 
 
Reiss, L, E. (2011). Commentary on: Hassenzahl, Marc (2013): User Experience and 
Experience Design. The Encyclopedia of Human-Computer Interaction, 2nd Ed. Aarhus, 
Denmark: The Interaction Design Foundation 
 
Rubin, J. Chisnell, D. (2008). Handbook of Usability Testing – How to Plan, Design, 
and Conduct Effective Tests. Wiley Publishing, Inc. 10475 Crosspoint Boulevard 
Indianapolis, IN 46256.  
 
Seeholzer, J. & Salem, Jr. J (2011). Library on the Go: A Focus Group Study of the 
Mobile Web and the Academic Library. College & Research Librariesvol. Vol 72 no. 
19-20. 



	   	   	   	   	   	  56	  

 
Sharp, H., Preece, J. & Rogers, Y. (2007). Interaction Design, beyond human-
computer interaction, 2nd Edition. The Atrium, Southern Gate, Chichester, West 
Sussex PO19 8SQ, England. 
 

9.2	  Internet	  References	  
	  
Casel, B. (2011). 10 Key Considerations for Your Mobile Web Design Strategy. 
http://mashable.com/2011/03/24/mobile-web-design-tips/  
 
Moll, C, (2006). Mobile Web Design. 
http://www.w3.org/2006/07/Mobile_Web_Design.pdf 
 
Nielsen, J (2012). How Many Test Users in a Usability Study? 
http://www.nngroup.com/articles/how-many-test-users/  

Nielsen, J (2000). Why You Only Need to Test with 5 Users. 
http://www.nngroup.com/articles/why-you-only-need-to-test-with-5-users/ 
	  
Rabin, J. & McCathieNevile, C. (2008). Mobile Web Best Practices 1.0. 
http://www.w3.org/TR/mobile-bp/  
	  
StatCounter Global Stats (2012). Mobile vs Desktop Browsing. 
http://gs.statcounter.com/#mobile_vs_desktop-ww-monthly-201210-201210-bar  
	  
WorldWideWebSize (2012). The size of the World Wide Web. 
http://www.worldwidewebsize.com, 
 
 
 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



	   	   	   	   	   	  57	  

	  
Appendix	  A	  
	  
Answers to Questions from test persons starting with navigation A: 
 
Test person 1 
 

1. At first it looked pretty simple and stripped. I did not really understand the 
menu button. If it said “menu”, or “search” instead of being a design-object, I 
might have understood it better. It felt ok when the menu was open, but it was a 
little confusing with the arrows. They felt a bit messy and you did not 
understand what direction that did what. 

2. I liked this way better. It feels more clear and perspicuous when it comes to 
where you click and so on. This variant spontaneously felt simpler. 

3. It felt more promiscuous with navigation A, compared to B. 
4. I did not really understand what the arrows did. It was hard knowing where you 

were, but I did however find the right information. 
5. I can not come up with anything in particular to change at the moment. 

 
Test person 2 
 

1. I recognized the menu symbol, the three-lined symbol. This way of navigating 
gives the classic breadcrumb-thing – that you can dig down the hierarchy and 
above all go back. I liked that it were several layers. In the beginning I did not 
understand which arrows that opened certain menus. It is good that you have a 
contact with the content when the menu is open. 

2. I lost track of where I were. It became more natural to always click on the start 
(the start button) to start over again. I did not register where I was, and repeated 
my mistakes. 

3. I had more control of the navigation in navigation A. It felt more like having a 
map that tells you where to go. In navigation B it felt like the next menu came 
out of nowhere, and that you did not have any connection backwards. It was 
easier to spend more time to find what you are looking for in navigation B. 

4. I choose navigation A because it is more effective. 
5. I want sliding functionality on the whole menu (the whole menu inhibiting the 

level menus), and it would also be nice on the level menus. The headlines on 
the menus were a little small, and could be missed. When I click an arrow on 
the middle menu I would like to see the items in that menu. But that behavior 
would be more natural if the arrows were removed. The headline should also be 
more highlighted with, for example, color. 

 
Test person 3 
 

1. The advantage in this way of navigating is that you can go one step back. It is 
easier to search through. It felt like you check of possible alternatives. It was 
good that you could expand and contract menus. It was better than the 
alternative that Windows provide where you follow menus. 

2. In this way of navigating you have to go back all the way. Would work well if 
you had many options from the start. Time consuming to always be sent back to 
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the start. You should not have to use the back button of the browser. It was 
faster, had not animations and big simple menu buttons. 

3. The way of navigation, as in navigation B, was a little more frustrating. In 
navigation A, you more quickly get a overview – you see what in the hierarchy 
that belongs to what. 

4. I would choose navigation A, because it provides a better overview. 
5. I would like to see the menu alongside the content all the time. However, I 

realize that it would be hard to achieve that on a mobile phone. 
 
Test person 4 
 

1. It felt simple and classic. I did not like the arrows. Felt fresh. It felt like a 
simple procedure, which I have never seen before. Felt like  

2. It felt like a more common way of navigating. Perfect for mobile phones. You 
get the whole screen, and it was less cluttered. However, it felt like it was 
harder to find information this way. 

3. It felt simpler and less cluttered in navigation B. 
4. I would, however, choose navigation A because functionality comes first. 

Navigation A was user-friendlier – it was easier to find information. 
5. I would remove the arrow placed mostly to the right (the arrow of the menu 

highest in the hierarchy), I do not understand its functionality. Because it closes 
the whole menu you could replace the arrow symbol with a cross. I want to see 
the menu that I click on. My spontaneous thought is to go to the menu that has 
the arrow that you click on. I would also like to have sliding functionality.  

 
 
Answers to Questions from test persons starting with navigation B: 
 
Test person 5 
 

1. The menu symbol is familiar. This way is completely new, smart and fun. Now 
looking back, the arrows feel logical. 

2. It was really good. It is plain and clear. Nothing around that bothers. 
3. It depends on the content. Navigation A is a little more cool. But with this 

content, health care, I would prefer navigation B. It felt a little easier to go 
forward. Otherwise, I had to think more before I clicked. 

4. Navigation B. 
5. Bigger headline on the top of the menus so you more clearly can see where you 

are. 
 
Test person 6 
 

1. It felt smart when you opened menus on top of each other. It, however, felt a 
little complicated when you were to go back in the hierarchy. It was hard to hit 
the arrow. 

2. It was accessible in this version. It was easy to navigate and it had a logical 
structure. You get a better overview. 

3. See answers on questions 1 and 2. 
4. I would prefer navigation B. 
5. I would like to have sliding functionality on the menus instead of the arrows. 
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Test person 7 
 

1. It is more nice-looking and user-friendlier. Easier to navigate without the need 
to leave the page completely. 

2. I thought it was not that hard to navigate. It was clear when a page came up. If I 
did not remember what I saw before, it was somewhat hard to find my way 
back. In that case I had to jump back so far to the beginning. 

3. It felt easier with navigation A. Navigation A felt user-friendlier than 
navigation B, if you have a fair amount of technical knowledge. Navigation B 
felt more “internet-like”, i.e. clicking on links on the web, while navigation A 
felt more like an app. 

4. I would prefer navigation A because it feels user-friendlier, faster and easier to 
navigate in. 

5. I would like to have more space for my fingers. I like the arrows, but would 
like the arrow on the menu that I pressed to move vertically to the menu item 
that I chose. This might be a graphical ease, but I do not know how usable it 
would be. When the menu is closed you could then maybe easier know where 
you are if the arrow had moved vertically to the menu item you chose.  

 
Test person 8 
 

1. It was not as easy to navigate. The interface was not as clean and simple to 
navigate in. 

2. You could find information quickly in this way. Clean and simple interface that 
is more suitable for mobile phones. 

3. It was easier and faster with navigation A than B. 
4. Spontaneously, navigation B. Because it was more flexible. 
5. The menus could expand downwards instead of from left to right. However, it 

depends on the volume of information. It might not be necessary to show a 
whole new page for so few menu alternatives.  
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