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Abstract
By making a website responsive, its layout and content will adapt to the screen size, no matter
if the website is visited from a smartphone or a computer. Designing for a small screen is
about compromising since it is only possible to show fairly little content at a time, but still
take account for the user experience. One aspect that heavily relies on screen size is
navigation on the website. Within this project, different navigation solutions for responsive
web design are examined and a suitable pattern is implemented on an existing website. A
usability test with seven participants measured the user experience of the implementation. The
design resulted in one navigation pattern holding for the main navigation and a combination
of two patterns for the sub navigation, and this design was rated 2,39 on a scale 1-7 where 1 is
the best in the usability test. It is hard to measure the navigation system on a website without
measuring the overall layout as well, which could influence this result. Interview questions in
the end of each usability test session regarding the navigation showed on the other hand that
finding the needed information was in general considered an easy task, but the tasks including
the sub navigation was harder than those only requiring the main navigation.
Keywords: Responsive web design, navigation, usability, mobile web.
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1. Introduction
People from the fields of usability and interaction design claim that how people behave
should determine the design of everything we use. It is not about designing the most high-tech
digital systems and top it each time, it is about designing what people need in order to do
what ever they may want to do. One such thing is visiting websites through a smartphone,
which has a very small screen compared to computers. This calls for the need of websites
being "responsive", which means that the website adapts its layout depending on what device
is being used. The alternative would be to make the user zoom in, to be able to read the
content. But zooming obstructs the task of navigating the website, which in turn affects the
user experience in a negative way. When making a website responsive, it is important to
consider navigation patterns that are useful and suitable for the website at hand.
This project is assigned by the consulting company Usability Partners in Stockholm, with the
task of making an existing website responsive with regard to navigation patterns and usability.
The project outline consists of three phases; pre-study, implementation, and usability testing
of the implementation. The pre-study includes analysing the navigation pattern on the existing
website, sketching, paper prototyping and telephone interviews with users.
After presenting the overall aim and questions to be answered in this thesis, the thesis
continues with an overview of literature about the involvement of users in the design,
responsive web design and navigation patterns. The subsequent chapters describe the concrete
practical work that has been accomplished in terms of method and results, and the thesis then
ends with a discussion of the project and the conclusions that have been made.

1.1. Aim
There are three aims within this project. The first includes investigating in what way a website
would benefit from being responsive, how to implement responsive design, what navigation
patterns are suitable for responsive web design and how responsive websites affects the user
experience, especially on smaller screens. The second aim is to implement responsive
functions on an existing website and to implement a responsive navigation pattern that suits
the existing website. The third aim is to evaluate the implementation by conducting a usability
test of the chosen design on a platform with a small screen.

1.2. Questions
The questions to be answered within this project are accounted for in the literature study in
chapter 2 and through the usability test.
• What responsive navigation patterns are there, and which would best fit the website at
hand and why?
• How do users experience the chosen implementation?
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1.3. Limitations
A design process could be extremely comprehensive if resources would be unlimited. In this
project, the limitations come from the fact that the website is fully functioning on big screens,
such as computers, and because of its generous white space at both sides, it works satisfactory
on large tablets as well. This means that the main task of the implementation is to make the
existing website fit and look good on devices where the width of the screen is less than 800
pixels, since that measurement covers for smartphone screen sizes in both portrait and
landscape mode.
Furthermore, when the website was designed, it was made with the user and usability in mind.
This means that it does not need to be re-designed in this project. There just has to be
adjustments in the responsive area, making the website functional also on a small screen. This
situation both simplifies and constrains the design process.
The are several limitations within the usability study. The first is that no iteration has been
done. Second, it has only been tested on smartphones, not on other platforms even though that
is desirable in more comprehensive projects in responsive web design. This is because a
responsive web page alters its interface on different devices. The first limitation was due to
time resources within the project and what is appropriate for projects at bachelor level. The
second limitation was due to the assignment focusing on smartphones, and the understanding
of the website's functionality on computer- and tablet screen sizes.
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2. Theoretical frame
The theoretical background is divided into three parts. First, The practices that involves users
explains user experience, usability and usability testing together with user experience metrics.
Second, Responsive web design describes what responsive web design is, why is it used and
how it affects the user experience. Third, Designing navigation explains the user experience
of navigation on websites and on small mobile screens.

2.1. The practices that involve users
People experience different products every day. The use of new products is made possible
thanks to engineering, but interaction design with the user in mind makes the usage usable,
useful and fun — if done right (Saffer, 2009). This section aims to explain user experience
and usability; the art of designing products or systems with the user in mind. It aims to give
an introduction to the field and an understanding of why and how usability and measuring the
user experience is central within this project.
2.1.1. User experience design
The focus of interaction design is concerned with the practise of designing the user
experience, the behaviour of the product and how people use it. The main aim is to reduce
frustration and other negative feelings that might afflict the user when interacting with poor
design, and enhance the user experience and generate positive feelings by designing usable
products. The objective of user experience is to measure emotions that arise when the user
interacts with the product in terms of for instance how pleasant the product is to use. User
experience can be measured as for example how long the user wants to interact with the
product, if they feel comfortable using it, their attention and affection towards it and their first
impression of it. These objectives are very subjective (Rogers, Sharp & Preece, 2011).
User experience design can briefly be understood in terms of looking at all aspects (such as
visual-, sound- and interaction design) of how a user interacts with a product in order to make
the experience harmonious (Saffer, 2009). The International Standards Organisation (ISO)
proposes the definition of user experience as "A person's perceptions and responses that result
from the use or anticipated use of a product, system or service" (ISO, 2008). In this definition
the focus lies in the consequences of the usage (perceptions and responses) and the anticipated
use of how the product should behave, and also the different objects of use (Law, Roto,
Hassenzahl, Vermeeren & Kort, 2009).
2.1.2. Usability
Usability is concerned with less subjective goals than those of user experience, which concern
specific usability measurements. The goals of usability include measuring effectiveness,
efficiency, safety, utility, learnability and memorability, but the distinction becomes unclear
since usability is essential for the quality of the user experience, and the user experience is
connected to the usability of the product (Rogers, Sharp & Preece, 2011).
The International Standards Organisation (ISO 9241-11) defines usability as "the extent to
which a product can be used by specified users to achieve specified goals with effectiveness,
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efficiency, and satisfaction in a specified context of use" (ISO, 1998). These three key
elements are meant to be understood from the users' perspective (Rogers, Sharp & Preece,
2011). There are other definitions as well, but the common premises are that a user is involved
and is doing something with a product, a system, or something else (Albert & Tullis, 2008).
These three objectives of usability mentioned above, especially efficiency and satisfaction,
can lead to a more practical evaluation if the following usability measurements are ensured:
• Time to learn — Is the time required for the user to learn how to use the actions to carry
out a set of tasks acceptable?
• Speed of performance — How much time do different tasks take to perform?
• Rate of errors by users — What errors are made by the users in order to carry out different
tasks? How often do they occur?
• Retention over time — Do users keep (over hours, days, or weeks) their knowledge about
how to use the system?
• Subjective satisfaction — Do the users enjoy using the product?
The main objective of usability is addressing and meeting the users' needs. This main
objective is called universal usability, and refers to the fact that people might find it difficult
to design something for someone on the other side of the globe, but still succeed in making
something universally usable if focusing on the user (Shneiderman & Plaisant, 2010). How to
measure the goals of usability is further described in the section below.
2.1.3. Usability testing and measurements of the user experience
Measuring usability, the users' ability to carry out tasks successfully with a device, is
corresponding to considerations of the entire user experience (Albert & Tullis, 2008).
Evaluating a product with regard to usability criteria is referred to as usability testing. It is a
process that involves test participants that are representative of the target group. The process
aims to collect empirical data from observations of the test participants performing realistic
tasks in interaction with the product (Chisnell & Rubin, 2008). This contributes to the
establishment of efficient and effective product use and the users' satisfaction (ISO, 1998).
There is no explicit number of test participants required, but testing with between five and
eight users generally identifies 80-85% of usability problems (Virzi, 1992). A
recommendation is to test several times with fewer users instead of conducting one usability
test with many users. This is because only a few users are required to find the main problems,
but fixing the problems introduces additional changes in the design and therefore the design
has to be tested again in order to discover possibly new usability problems. It is presumed that
the usability problems in each iteration of testing is a combination of new problems and
problems from previous test sessions, but it really depends on the characteristics of the project
(Nielsen & Landauer, 1993).
The basis of a usability test is first to develop a research question or test objectives
(formulating the objectives, purposes and intentions of the test). The second step is to
assemble a sample of testing participants that is representative of the intended target group,
making it important to know who the product is aimed for and the users' character features.
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Thirdly, it is important to choose the right environment for the usability test. The fourth step
is the part in which the users are being observed reviewing or interacting with the product
prototype. After that, the fifth step is to interview the test participants in order to understand
their preferences and attitudes towards the product. This goes together with the sixth step,
which is to collect both quantitative and qualitative data of the test performance. The seventh
or last step is to analyse the data and create and evaluate suggestions for improvements in the
design based on the discovered deficiencies. (Chisnell & Rubin, 2008)
Usability metrics help to understand the users' behaviour, but there are several different
measurements. All usability metrics must be observable and quantifiable. This refers to
quantifying for example the degree of success on a task or measuring the required time to
complete a task, and turn these metrics into numerical representation. All usability metrics
require that what is being measured represent an aspect of the user experience, such as how
many users were satisfied with the product. It is the usability metrics that provide data to back
up informed decisions on what reforms in the designs that are required, instead of basing
these decisions on hunches (Albert & Tullis, 2008). In relation to the three key elements of
usability presented in section 2.1.2. Usability, effectiveness can be measured through "task
completion" (estimating if the task was carried out or not) or counting the number of errors,
efficiency can be measured by timing the tasks performed (ISO, 1998) and scales can measure
users' satisfaction (Lewis, 2002).

2.2. Responsive web design
New devices, screen resolutions and user preferences are proof of the changing nature of the
web design domain, and so responsive, changeable layouts are of great use (Marcotte, 2010).
It was web designer Marcotte who in 2010 originally coined the term Responsive web design
(Peterson, 2014) which refers to adaptation and reshaping in the layout of a website, making it
respond to the devices' screen size. This includes information changing its position, increasing
the size of target areas and enhancing the navigation by selectively showing or hiding
elements (Marcotte, 2010). In other words, only one version of a website is required, and it
detects the screen size of the user’s device and automatically rearranges its content to fit,
without making the user zoom in or out to be able to read or navigate throughout the web
page on a small screen device. It also includes designing for the optimal viewing experience
for different devices and optimal user experiences (Peterson, 2014). The aim of the following
sections is to explain different aspects of responsive web design, such as design patterns,
technological aspects, pros and cons, and how it affect the user experience.
2.2.1. Responsive web design patterns
There are different ways to design the overall layout on a responsive website; different ways
to organise its content when the screen size expands or minimises. Most responsive layouts
can be categorised into the following five patterns. The figures show how the content adapts
from a large screen to the left, smaller screens and tablets, and finally smartphone sized
screens to the right (Wroblewski, 2012):
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Mostly Fluid
This is the most popular pattern, and it is based on a multi column layout with fluid grids and
figures. These are scaled down when going from a large screen size to a smaller, and stacks
them vertically when adapted to the smallest screen size as in the figure below (Wroblewski,
2012).

Figure 1. Mostly Fluid. An illustration of how the Mostly Fluid pattern changes the layout (figure source:
Wroblewski, 2012. Published with permission from the author).

Column Drop
This pattern looks like Mostly Fluid in the sense that they are both depending on a multi
column layout and stack them vertically on the smallest screen. The difference is that Column
Drop "drops" each column as the screen is minimised. Generally it is either the navigation or
the content that is placed at the top (Wroblewski, 2012).

Figure 2. Column Drop. The lightest area drops as the screen size is being reduced (figure source: Wroblewski,
2012. Published with permission from the author).

Layout Shifter
The Layout Shifter differs a lot from the two previous patterns since it requires a lot of
adaption, because the layout differs from large to medium to small screen sizes. This means
that there are many different ways of designing this type of layout, and it also requires more
work, making it a less popular option. The figure below shows the most common way of
realizing this design pattern, but it could be designed in several similar ways (Wroblewski,
2012).
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Figure 3. Layout Shifter. An illustration of how the Layout Shifter pattern changes the layout (figure source:
Wroblewski, 2012. Published with permission from the author).

Off Canvas
The Off Canvas does not show all information on its smaller canvas (screen), but hides it until
the screen is big enough to show it. The hidden content (for example a navigation menu) is
represented by an icon that slides into view as the user taps it. The Off Canvas parts might be
on both the In Canvas' sides (one on its left side and one on its right side) on the small screen,
as showing in the figure below (Wroblewski, 2012).

Figure 4. Off Canvas. An illustration of how the Off Canvas pattern changes the layout when the user swpies
between pages, that are all visible on the large screen (figure source: Wroblewski, 2012. Published with
permission from the author).

Tiny Tweaks
Tiny Tweaks is very simple and very useful, but only to websites with few or no navigation
options, one column only, and very few elements. These websites are very rare, but
responsive in the sense that the fonts and elements such as figures simply turn smaller
together with the screen size (Wroblewski, 2012). Since a general way of illustrating this is of
little use, this pattern will not be illustrated here.
2.2.2. Technical aspects of responsive web design
Responsive websites require coding in HTML, CSS and (if interactive features are required)
JavaScript. The HTML-file contains the marked up content of the website and is linked to
CSS and JavaScript. The CSS has got its name from the concept of cascading, that determines
in which order the styling is applied to the HTML content. Javascript controls the interaction
or behaviour of the website. This means, for example, that clicking on a button triggers an
event, meaning something is happening on the web page (Peterson, 2014). The scripting
language PHP can be included in HTML in order to create dynamic content on a website.
Dynamic content refers to "different content" on for example a news site or a web page that
shows different content depending on forms that users fill in (MacIntyre, 2010).
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The two main components of responsive web design are flexibility and media queries. The
first component means that the layout has to be flexible, sometimes also referred to as fluid.
One aspect of this is that figures can have fluid sizes, meaning they adapt their size to the
screen (Peterson, 2014). The second aspect of the flexibility component is the flexible grids:
sections of the web page that "holds" the layout (Marcotte, 2010). Flexibility is used in
responsive web design by using percentage or proportional units of measurements instead of
fixed pixel measurements, in order to respond to the screen size (Peterson, 2014). A figure
would for example respond better to the screen size if it covers a certain size relatively to the
screen size and other content on the page, instead of covering a certain amount of pixels since
that might make the figure to look small on a large screen and large on a small screen.
The second main component of responsive web design — media queries — has to do with
detecting media features, such as the number of pixels in the device to know how large its
screen is. This determines which layout should be chosen. Media queries consist of a media
type and expressions that checks the media features, for example checking if the media type is
a screen and if its horizontal resolution is equal to or less than 480 pixels which would mean
that the screen is small as that of a smartphone. If so, certain styling in CSS is chosen,
otherwise not (Marcotte, 2010). Media queries are using "breakpoints" to determine which
layout to choose. At certain points (number of pixels of the screens width) the layout should
shift. (Mendoza, 2013). One design is being used if the width is above the breakpoint and
another is used if it is below the breakpoint (Schade, 2014).
To be precise, the media query does not ask for the devices' screen size, rather its viewport
size, which is the area on the screen that displays the website in the browser window
(Peterson 2014), but the term screen is used here since it is believed to be more
understandable for the reader.
2.2.3. Advantages of a responsive website
An advantage of responsive web design is that the HTML content of a web page is the same
regardless of the device. Instead of having different websites for wide screen devices, laptops,
surf pads and smartphones, you have one website that responds to the device that the user has
(Schade, 2014). The layout on all pages is coded in CSS, where the responsiveness can occur
as the sizes and scales are set (Mendoza, 2013). These can be set to any size, which means
that there is no need to design for specific devices. It would be a lot of job to do each time a
new computer, tablet or smartphone with a new device width is released. Instead the layout
shifts as soon as the content no longer fits the device in a suitable way (Avery, 2014).
A responsive website does not only look good on all screens of existing devices, but does also
look good on future devices. One website and one set of content is needed instead of different
code sets for each device which would require a tremendous amount of work in designing and
coding. Another possible type of solution is to have one set of the content adapted for large,
medium and small screens, and redirect the user to the right layout based on the device with a
URL-link (m.example.com when going to the mobile version) but with all devices of today
and tomorrow, responsive design is to be much preferred (Peterson, 2014).

8

2.2.4. Disadvantages of a responsive website
The main disadvantage that comes with responsive web design is that more work is necessary
compared to having one, non-responsive website. This is so because different designs are
requested for each size and break point. The design team, development team and user
experience team have to work closely together, since it is impossible to design each thing
separately as all designs depend on each other. All elements and components on the website
also have to be flexible, meaning they have to be able to change and rearrange as the screen
size changes. And since the web page is the same regardless of the device, websites with a lot
of information and figures might take longer to open on smartphone devices if the user surfs
on 3G compared to Wi-Fi on the home computer. This leads to more coding in order to
change the size of figures, and more work has to be spent on planning and designing.
(Mendoza, 2013)
2.2.5. User experiences on various screen sizes
The first thing to recognise is that the user experience differs from using a desktop and a
smartphone, due to the difference in screen sizes. More information can be presented to the
user on a large screen without having the user scrolling endlessly to find the desired
information (Schade, 2014). Good user experience is to show a lot of options on the first page
the visitor sees on a desktop version of a website, but this is impossible on smaller screens
that can only present a limited amount of information (Mendoza, 2013).
Another contributing factor to the different user experience is that the layout changes,
meaning that elements and information will move around on the page. Based on what the user
needs, the website can also show different information on different devices. For example,
some figures might be excluded when the screen is too small (called secondary content). If a
website should change its content based on what the user needs, knowledge of these user
needs is vital. (Schade, 2014)
The amount of contemporaneous open tabs is also an important factor. Whilst on a desktop,
the user might open new browser windows as the website links to other websites, something
that can not be done as easily on a smartphone as the experience is linear, meaning only one
site can bee seen at the time and swiping between them is more difficult. This forces the
designers to bear this linear form of interaction in mind. (Mendoza, 2013)

2.3. Designing navigation
Designing for navigation on a website is all about helping users to know where they are,
where to go next, and how to get there. Navigation is a problem of cognitive load. Each time a
new page or website is being displayed, the user has to process its layout, content, and
whether they have reached the right page or not. This takes energy and time. Users are often
impatient, and do not want to spend their time on thinking about where to go, they simply
want to get there. This is one of several reasons to keep "navigation jumps" to a minimum
(Tidwell, 2010).
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This section presents guidelines for designing menus and navigation patterns for responsive
web design. These three parts complement each other in the design of a useful and responsive
design with focus on small screens, which is the aim of the project.
2.3.1. Navigation models in websites
There are several "navigation models", models of how pages within the same website link to
one another. This section provides descriptions of those models most relevant within this
project. Knowledge of these is important in order to understand the navigation pattern of a
website, which in turn is of great help when designing and analysing responsive web design in
this project.
Hub and Spoke
This is a common navigation model in mobile devices. The home screen is called the "hub"
and lists all major parts of the websites navigation options, "spokes". After visiting a spoke,
the user then returns to the hub. The spokes do not link to each other.

Figure 5. Hub and Spoke. The Hub (dark blue area) and spoke (light blue areas) and the lines show how to
navigate between the hub and spokes.

Fully Connected
This is a common navigation pattern among websites. In the same way as the hub and spoke,
it has a home screen. The difference is that all other pages can be reached both from the home
screen and through for example a menu on each page. This navigation pattern always
provides the user with options of navigation to whichever page is desired.

Figure 6. Fully Connected. In the Fully connected model, all pages are connected to each other, or where it is
possible from each page to visit all other pages.

Multi-Level
Another common navigation model among websites is the Multi-Level, which differs from the
two previous ones in the aspects of having sub-pages. The home page lets the user navigate to
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other main pages that in turn lets the user navigate to their sub navigation pages, but these in
turn only connect among themselves.

Figure 7. Multi-Level. In the Multi-Level model, all main pages are connected to subpages that in turn only
connect among themselves.

Stepwise
This is a very simple navigation pattern in which the user can only either navigate to the
previous screen or the next screen, often using "Back" and "Next"-buttons.

Figure 8. Stepwise. The only option is to move back or to the next page in the Stepwise model.

Pyramid
This is a variant of the stepwise model with the difference that there is a home page, from
which each of the pages below can be visited. The user can navigate in a sequential manner
through the pages but at any time go back to the homepage or visit the pages in any type of
order.

Figure 9. Pyramid. The figure shows the Pyramid model that differs from the Stepwise in the matter of having a
home page.

Pan and Zoom
This is included amongst the navigation models, even though it does not link to another page.
It simply means that the user can tap the screen on a large area, for example a map or a table,
zoom in, and then move around vertically or horizontally on the screen, and zoom out.
(Tidwell, 2010)
Important to remember is that more than one navigation model can be combined on the same
website (Tidwell, 2010).
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2.3.2. Designing for the user and the device
There are three basic needs for websites navigation in the aspects of usability and
functionality. First of all, buttons and links must respond when the user clicks them. It is still
common to find the "Error 404: Web Page Not Found" when navigating through a website,
which is frustrating for users. The second basic need is for navigation to be responsive (with
regard to directly answering to what the user wants to do) which is closely related to the third:
that the processing time must be acceptable. If users click on a link or try to navigate within
the website and the next page takes a long time to load, the users might try to solve their
problem using another website (Reiss, 2012). These guidelines for designing websites are the
same regardless of device. It is not about designing a technically impressive site, it is about
designing an experience, a website that looks pleasing and works on all users’ devices. As
long as the design allows the user to do everything on a smartphone that is possible to do on a
desktop or laptop version of the website, they will do it. It is not to be assumed that users will
only do certain tasks on the mobile version of the website or vice versa (Peterson, 2014).
The advantage of a small smartphone screen is its portability — we can bring it anywhere.
But this comes with the cost that if the smartphone is used in different contexts, we are likely
to get interrupted in the interaction. The attention we can give to a smartphone device is more
than twice as short as that of a desktop screen, since desktop computers are likely to be used
in contexts where we are more concentrated, compared to when we are using smartphones.
This means that designing for smartphone screens includes designing for interruptions. Users
must be offered to save information and return to their data on other platforms, prioritising
essential information and simplify tasks and interactions. One interaction is gestures and data
input, which differs since the target area is larger on a big screen. A computer has mouse
clicks and keyboard input, whilst a smartphone relies on finger taps and strokes and to type on
a keyboard that steals half of the screen size. Since the target area is smaller it is easy to make
accidental touches, which may disorient the user (Budiu, 2015). A mouse might be easier to
use than thumbs since it is more precise, which changes the user experience (Peterson, 2014).
There are several ways to design for small screens, but it is generally important to optimise
the users’ attention to the important content, and thus not occupy the screen with redundant
information. Studies show that users find it harder to understand information presented on a
small screen, since it provides less visible content. When only little content can be seen at a
time, less is remembered. Less visible content also implies fewer contexts, which leads to less
understanding of the content. The user is also forced to physically move around the page more
on a small screen compared to a large screen where more of the content is visible. Scrolling
around a mobile web page takes time, which degrades memory. It changes the task from the
main problem into a secondary task which is to locate parts of pages, and it forces the user to
remember previous locations on the website (Budiu & Nielsen, 2012.) Still, 75% of people
scroll before doing anything else on a website on a smartphone, since their impression is that
they have to understand the basic concept of the website before they can read the content or
start navigating (Reiss, 2012). Users tend to scan the website quickly, briefly focusing on
links, navigation options and figures and smaller text passages. The most important
information should therefor meet the user first (Peterson, 2014). But users must also know
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that it is possible to scroll in order to actually do it. For example, list might have a scrollbar
next to them, indicating how much more content there is, or "read more"-links could be put in
the bottom of a page (Reiss, 2012). That area is easily reachable for the thumb, which will not
cover all the content while clicking, making it a suitable area to put buttons (Peterson, 2014).
2.3.3. Designing navigation and menus
The first thing to decide is what content to show and secondly the navigation pattern
(Wroblewski, 2011). The design of the navigation in the header of responsive websites is the
hardest part, and yet the most important. Users who will not find what they are looking for on
the website will turn to another website to find it. It is not responsive navigation that is
difficult, it is designing for navigation on a small screen. One difficulty is that the navigation
should not differ from different screen sizes to the point of the user not perceiving the website
as the same. It has to be kept consistent as much as possible.
Sub navigation can be a difficult issue since the user might not perceive which navigation
option that can be of help in order to find a certain sub navigation option, or that sub
navigation options even are available (Peterson, 2014). Few navigation options on small
screens is a good choice in order to prevent the user from clicking on the wrong links and
become frustrated, and also brings clarity and focus on key tasks that the user wants to
accomplish (Wroblewski, 2011). In earlier paradigms all of a websites content should be
found within three clicks, but studies show that users do not mind many clicks as long as they
feel confident about the navigation experience. What users do mind is unnecessary or
incomprehensible clicks (Peterson, 2014).
Menus are effective since they provide cues to navigation to the user, instead of forcing the
user to remember a navigation pattern throughout for example a website. For users being able
to navigate and select items easily in navigation menu, it is important to use appropriate
terminology for the user and the context, and also convenient structures and sequences
(Shneiderman & Plaisant, 2010). The menu items should be meaningful and fit logically into
categories. This is especially important when using tree-structured menus in which similar
items are categorised into groups. If the groups and categories are comprehensible for users,
navigation becomes an easy task, as long as the user knows what to search for. It is important
not to use too many (about four to eight) menu items on each level in the navigation tree since
the depth (levels) and width (items on each level) depends on each other. If the tree has few
levels it might be deeper, or narrower if it has too many levels. Each of these options makes it
harder for the user to navigate, so balancing the width and depth is important. If forced to do a
trade-off, a broad-shallow menu is preferred over a narrow-deep; it is easier to navigate
amongst ten items if they are divided into five categories with two items in each, rather than
two categories with five items each (Norman, 1991).
Icons are helpful for the users during navigation. One icon that is common on small screens
and hides a navigation menu is the navigation icon, with three or four horizontal lines (also
called the hamburger icon) that implies a list of navigation options. Other icons that might
simplify navigation are icons that show an action (Peterson, 2014).
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2.3.4. Responsive web navigation patterns
Since this project focuses on responsive navigation, this part of the report aims to explain
eight of the most common of these patterns, and then to present seven alternative solutions
regarding more complex designs. This is in order to chose which to implement in the project.
Top Navigation
Top navigation keeps the navigation options on a horizontal line at the top. It is easily
implemented, it basically needs only a media query in CSS to make the positioning absolute,
and then rearranges the navigation options based on screen width (Peterson, 2014). But it
might be confusing if there are a lot of menu options, since the only thing the user would see
when opening the website on a small screen are all the navigation links instead of the content.
It is also known to cause problems when switching languages on the website if the options has
to fit in a certain amount of space, since the length of the navigation options might differ. The
pattern is also called "Top Nav" or the "Do Nothing Approach" (Frost, 2012a).
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Figure 10. Top Navigation. This illustration of the pattern on a desktop version and mobile version of a website
shows how the navigation options are kept at the top even when the screen is reduced in size.

Footer Navigation
Footer Navigation is also an easy navigation option to implement. The options are kept at the
bottom, and links to certain places on the web page with an anchor link. Keeping the
navigation options in the bottom leaves place in the top to for example the brand name, a
search bar (Peterson, 2014), and a menu icon that links to the navigation options at the
bottom. It is not considered a good solution in terms of user experience due the quick
disorienting jumps from the top to the bottom (Frost, 2012a). It is also referred to "Footer
Anchor Navigation" (Peterson, 2014) or "The Footer Anchor" (Frost, 2012a).
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Figure 11. Footer Navigation. This illustration of the pattern on a desktop version and mobile version of a
website shows how the navigation options are kept at the bottom when the screen is reduced in size and an
anchor to the menu is added.
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Bottom Navigation
The Bottom Navigation pattern keeps all the navigation options in the bottom, like the Footer
Navigation described above. This is when the screen size is wide; when it is narrow it often
comes with an anchor in the top, making it exactly like the Footer Navigation. It is a common
pattern since it works well on smartphones to keep the navigation options close to the thumb
(Peterson, 2014). The disadvantage is that the user might need to scroll a lot, and the
navigation options might be hard to find unless the user is familiar with the concept. It also
goes by the name "The Footer-Only" (Frost, 2012a). It is not illustrated due to its similarity to
the Footer Navigation pattern.
Select Menu Navigation
Select Menu Navigation is having a simple select menu on the narrowest screen widths, since
it only requires very little space (Peterson, 2014). Navigation links in the desktop version of a
website are simply hidden in a list of all the menu options. It keeps the navigation at the top,
and is easy to recognise, but the lists are difficult to style since all browsers handle them in
their own way and sub navigation items might be difficult to implement in a satisfying way.
Another name is "The Select Menu" (Frost, 2012a).
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Figure 12. Select Menu Navigation. This illustration of the pattern on a desktop version and mobile version of a
website shows how the navigation options are put into a select menu when the screen is reduced in size.

Toggle Push Navigation
Toggle Push Navigation is an approach which is also referred to as "The Toggle" and it is
similar to "The Footer Anchor", except that it hides the navigation elements inside for
example a menu icon in the header when the screen is too small to show them (Frost, 2012a).
This means that the main content is being pushed down when the menu appears (Peterson,
2014). The menu options fold or slide in sight. This does not disorient the user in the jumping
way of The Footer Anchor but requires JavaScript in order to function in a satisfying way
(Frost, 2012a) since it requires toggling between active classes (Peterson, 2014).
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Figure 13. Toggle Push Navigation. This is an illustration of the pattern on a two mobile versions of a website. It
shows how the navigation options are put into a navigation icon (left) when the screen is reduced in size and how
they become visible when clicking on the icon (right), pushing down the main content.

Toggle Overlay Navigation
Toggle Overlay Navigation is a modified version of the pattern above. It too hides all
navigation options inside a menu-button, but the menu appears and overlays the main content
when clicking on it (Peterson, 2014).
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Figure 14. Toggle Overlay Navigation. The navigation options are put into a navigation icon (left) when the
screen is reduced in size and become visible when clicking on the icon (right), overlaying the main content.

The Left Nav Flyout
The Left Nav Flyout is a similar solution to The Toggle. An icon accesses the menu items as
well, but sliding in from the left and moving the main content to the right. It brings a lot of
space for the content, but it is very advanced in terms of code and the scaling brings a lot of
issues (Frost, 2012a).
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Figure 15. The Left Nav Flyout. The difference to the pattern above is that the navigation options are "flying" in
and out in order to show the navigation options that pushes the main content to the right.
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Abandoned Navigation
As the name suggests, some websites removes navigation options when the screen considered
is too small. This means that mobile users do not have access to the entire site (Peterson,
2014). But it is considered a myth that people who visit a mobile site do not need certain
information because as long as the content is clearly presented, users will do exactly the same
things as they do when accessing the website on a big screen. It also has the name "Hide
N´Cry" (Frost, 2012a).
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Figure 16. Abandoned Navigation. This illustration shows how the navigation options are put into an icon when
the screen is reduced in size but the functionality is abandoned (right).

The following approaches are more complex than those presented above. The websites might
have a large amount of different pages, sections and elements. The design might have
emerged from keeping in mind what the user is most interested in when visiting the website,
showing the most interesting sections among the navigation options and leaving less
interesting options out of the primary navigation options. Search bars can be useful on large
websites, but does not cover for the fact that the website might require more than a navigation
bar with a few links can handle, and this is when complex navigation patterns are useful.
(Frost, 2012b)
The Multi Toggle
The Multi Toggle functions as a nested list of parent categories and subcategories, a solution
that is described as nested accordions. A category might have a plus sign or a downward
caret, letting the user know that more navigation options are to find within a category by
tapping on it. It is easy for most users to understand, but also challenging when the navigation
list has too many levels. (Frost, 2012b)
Logotype
Spoke 1
Sub Nav
Sub Nav
Spoke 2
Mul&&tle
Toggle
Page
and
Top
Sub heading:
Nav
Nav or ”Do Nothing”
Sub Nav
Lorem ipsum dolor sit amet,
approach
Sub Nav
consectetur adipiscing elit.
Spoke
3
Sed et lectus
auctor,
tris&que justo ac, maBs
Spoke 4
risus. Quisque luctus elit a
Sub Nav fringilla.
quam elementum
Cras quamSub
ipsum,
Nav cursus a
enim luctus,
Subeleifend
Nav
ves&bulum sem

Figure 17. Multi Toggle. This is how the Multi Toggle looks like on a small screen; the ▼hints that there are sub
navigation options that unfold when clicked.
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The Ol´Right-to-Left
The Ol´Right-to-Left functions as The Multi Toggle with parent- and sub navigation
elements, but instead of the sub level appearing underneath its parent, it is off canvas. The sub
level might be swiped in from the left side when its parent in the list menu is being clicked,
and the parent menu might swipe in from the right when a backward arrow at the submenu is
clicked. This solution is scalable and suites navigation with several layers, but as with all
animation it might not be supported on all devices. (Frost, 2012b)
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Figure 18. The Ol´Right-to-Left. The left figure shows how the pattern looks when showing the spokes. Once
one is clicked, it sub navigation options slides in from the side (right figure) under the chosen spoke, which
becomes the title of the options. An icon for going back to the spokes can be placed into it as in the figure.

Skip the Sub Navigation
Skip the Sub Navigation is a pattern that emerged from the problem of finding a successful
way to present multi level navigation options. Users might be confused if there are too many
options presented at once, but also if they do not find the option they are searching for
(Peterson, 2014). This solution is also referred to as "Skip the Sub-Nav", and suggests having
the sub navigation options linked from their landing page (Frost, 2012b).
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Figure 19. Skip the Sub navigation. The spokes can be shown in the top of the page (left figure) and when one is
clicked, the user is taken to the page of the chosen spoke, which reveals its sub navigation options (right figure).

Priority Navigation
Depending on screen size, a few navigation items might fit on the screen. On a smartphone
only a menu-button fits, on a wider device a few options might fit, and all of them might fit
on a big screen (Peterson, 2014). The idea is based upon showing the content the user finds
most important. Less important information is hidden behind a "more" or "read more"-link. It
is neat when it works as it should, but the danger is that it hides important information
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contrary to its purpose, so it requires that the user needs are fully understood. It also does not
work well with multi level navigation and go under the name "Priority +" (Frost, 2012b).
Logotype
Spoke 1

Spoke 2

More

Priority Naviga7on
Lorem ipsum dolor sit amet,
and
heading:adipiscing
Top Nav orelit.
”Do
consectetur
Nothing”
approach
Sed et lectus
auctor,
tris7que justo ac, maAs
risus. Quisque luctus elit a
quam elementum fringilla.
Cras quam ipsum, cursus a
enim luctus, eleifend
ves7bulum sem
Read more

Figure 20. Priority Navigation. This figure shows how spoke 1 and 2 are considered most important whilst other
spokes are hidden behind the more-button. Also, in order to read more, the user must click the link at the bottom.

Flyout Navigation
Flyout Navigation is a very complex navigation pattern that requires a lot of JavaScript. It has
many names such as "Off-Canvas Navigation" (Peterson, 2014) and "Off-Canvas Flyout"
(Frost, 2012b). Similar to "The Left Nav Flyout", this works exactly the same, only revealing
a longer column of navigation items (Frost, 2012b) with sub navigation options that are
accessed by for example a plus sign next to each navigation option (a "drop-down menu")
(Peterson, 2014). It comes to best use in complex websites with many navigation options such
as Facebook (Frost, 2012b).

Figure 21. Flyout Navigation. On a desktop, it might look like the "The Left Nav Flyout" but the difference to
the small screen version is the sub navigation options that are accessed through for example a drop down menu.

The Carousel+
The Carousel+ is a good solution when having several parent and sub navigation items, but
not in too many levels. The parents are presented horizontally in the top of the page, the
middle one being marked, with its sub navigation items below. When the user swipes the
carousel on the parent level, another parent item is being chosen and its sub navigation items
are being displayed below it. The carousel functionality does not expose all parent categories,
and the animation might be cumbersome on non-touch devices. (Frost, 2012b)
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Figure 22. The Carousel+. The user swipes among the spokes in order to navigate between them, and the chosen
spoke is the one highlighted in the middle. The sub navigation options of that spoke are presented under the
carousel.

Sticky Menus for Wider Screens
This navigation pattern can be used on its own or as a supplement to other patterns. It simply
keeps the header visible in the top of the screen as a sticky note, even when the user scrolls. It
is often used when navigation options are among functionality options, and not sections of a
website. It is very useful since it does not require any scrolling in order to get to the top
(where the navigation is placed in this case) but it covers valuable screen area. It also has the
name "Persistent navigation" (Peterson, 2014)

Figure 23. Sticky Menus for Wider Screens. The spokes remain at the top even when the user scrolls.
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3. Method
This chapter describes the procedure of each part in the process. The first part describes the
pre-study, which in turn consists of three parts. This is followed by a description of the
implementation, and lastly a review of the usability tests.

3.1. Pre-study
The pre-study consisted of telephone interviews, analysis of the current navigation pattern on
the desktop version of the website at hand, and sketching of different navigation pattern
options in order to choose which to implement.
3.1.1 Telephone interviews
Nine telephone interviews were conducted in a pre-study, with persons provided by Usability
Partners. The participants are all general product managers or product owners in web and IT
communication, and have experience in buying consultancy services. The aims of the
interviews were to first gather a better understanding of how users use the website, with
regard to what sections of the website users find most important and what platforms they
prefer using when visiting the website. This has implications on the user experience and thus
influences the design and its analysis. The second aim was that their experience with websites
of the kind at hand also provides inspiration for tasks to the usability test.
The interviews were conducted between 1-11 February 2016. Eight of the interviews were
conducted by telephone and one in person due to practical reasons. The interviews were
performed in Swedish with one person at a time and lasted between 7-15 minutes. Telephone
interviews were chosen as method due to several reasons; it is an appropriate method when
the interviews are relatively short, have no need for analysis of body language or phonetic
elements, and some of the interviewees were located far away making a visit there expensive
and time consuming, and there was no obvious environment required for the interview
(Howitt, 2010). Nine open-ended questions were prepared before the interviews, but they
could include a follow-up question or vary depending on the answers and the conversation.
All these factors are included in a semi-structured interview (Howitt & Cramer, 2011).
The time schedule of the interviews was decided via email correspondence with the
interviewees. The interview started with an introduction of me, my study (Goodwin, 2009),
information regarding guaranty of voluntary participation and answers being unrecorded and
anonymous and a time-estimation of the interview. The answers were written down during the
course of each interview but not recorded, making the choice of transcription method
orthographic. This means that the focus is on what is being said, and not how it is said. This
method was chosen because of the questions being fairly narrow as accordingly to a relatively
small design process as in adding functionality an existing service (Goodwin, 2009). The
interviews ended with a proposal to participate in the usability test of the implementation, and
finally thanking the interviewees for their time and participation.
The choice of analytical approach was a simplified version of thematic analysis. It is a
flexible method for identifying, analysing and reporting themes that emerge within the
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collected data, in terms of organising and describing the findings. There are different varieties
of thematic analysis, but the theoretical method was appropriate due to the themes being
mapped to existing research questions. A short description of the method is to first familiarise
oneself with the data, by reading it repeatedly and searching for patterns. Then the data is
transcribed (but as stated earlier this was done simultaneously as the interview) and after that
initial codes are generated. This is followed by looking for themes, reviewing them, naming
them and finally adding it in a report (Braun & Clarke, 2006). The websites that the
interviewees liked and recommended were examined and analysed in terms of navigation
pattern. The analysis is presented in the same chapter as the result of the interviews; chapter
4.1.1 Telephone interviews.
3.1.2. Analysing the current navigation pattern through sketches
An analysis of the current state of the navigation pattern was made in order to serve as a
platform for upcoming design decisions of what navigation pattern to implement, and as
described by Buxton (2007) "...the use of sketching as a means of working through a design—
sketching as an aid to thought" (Buxton, 2007, pp 105). It was conducted by a thorough
examination of the website and handmade sketches of the current navigation pattern of the
website. Sketching was chosen as method in this stage since it is quick to produce, not so
costly and does not require too many details (Buxton, 2007). Sketches are also good for
visualising ideas; a tool that serves as an material anchor for concretising thoughts (Arvola &
Artman, 2007; Hutchins, 2005).
The analysis of the sketch examined the navigation pattern with regard to depth, width,
complexity, how to reach sub navigation options and how accessible they were, what
navigation options that were accessible through each page and how the pages linked to each
other. The aim of the sketch was to familiarise myself with the website and to connect the
current navigation pattern to patterns presented in the literature study. This is important in
order to design a responsive navigation pattern for smaller screens that makes the users still
recognise the website as the same, regardless of device, as according to Shneiderman and
Plaisant (2010) in chapter 2.3.3. Designing navigation and menus.
3.1.3. Analysing and sketching
The elements of the website, such as depth and width of the navigation, made some patterns
more interesting to consider, and websites with these patterns were examined in order to
examine their similarities and differences. Seven websites that was believed to perhaps be the
most suitable choice were examined in order to find out what details of the pattern that might
be most suitable to implement. The result was an analysis and a choice of a responsive
navigation pattern, described in chapter 4.3. Choice of navigation pattern based on pre-study
and sketches.
Paper sketches were used to visualize how different navigation patterns would fit the website
at hand. Different alternatives were marked "alt1", "alt2" and so on. Pros of alternatives were
marked with plus signs and cons with minus signs. Problems were marked with question
marks and final decisions with exclamation marks. This was done in order to visualise how
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design ideas were generated and to document the design rationale; the decisions underlying
the final design (Arvola, 2014). A simple paper prototype of parts of the website was made in
order to visualise what navigation patterns that would suite the website in a smartphone
format, based on to the sketches, literature study and the other parts of the pre-study. It served
as a support in the decision making process.

3.2. Implementation
The implementation was mostly done in CSS, by adjusting size and position of different
elements of the website such as paragraphs, images and tables. This had to be done if the
elements were too big to be displayed properly, which is determined by the size of the screeen
(browser viewport). The adjustments took effect when the size was 800 pixels or below, by
the use of media queries, in order to look good in both portrait and landscape mode of a
smartphone. Additional media queries had to be used for some of the elements, such as tables
that switched from showing six elements on two rows with three in each row, to showing
three elements in two rows. Some styling of elements was also hidden or shown depending on
screen size. This was all done in a new CSS-file that was linked to all pages on the website.
Some elements were initially styled in HTML, which overrides CSS. This was adjusted by
removing the styling from the HTML and adding classes or ID:s to the elements and then
styling them in CSS instead. This made the elements easier to adjust as the screen changed in
size. PHP was used in order to include all menus, as well as the header and the footer, instead
of having them coded separately on each page. The advantage of this is that only one file has
to be modified if the website would expand with a new page. Variables in PHP was also used
in order to show what menu option that was marked, so the users know what page they
currently visit. Javascript was used for the interactive parts of the website. One type of
interaction is clicking on the drop down menu that either hides or shows the sub navigation
options when the button is clicked (see figure 36 and 37). The same thing goes for the menu
button in the top, only that this button also has to change its colour, its font colour and the
colour of the navigation icon when clicked (see figure 35).

3.3. Usability testing
A usability test was conducted in order to evaluate the design of the website on a smartphone
device, to answer the second question formulation; How do users experience the chosen
implementation? The first part of this chapter describes the materials used and the second
describes the test participants and how the tests were conducted.
3.5.1. Materials
The test consisted of six tasks (three of them subdivided into a and b). The tasks were based
on the interviews; since the interview results concluded what parts of websites of this kind
that are most popular, important, and would be most likely to be used in a smartphone. These
parts of the website were chosen to be included in the usability test.
A section (interface quality) of the PSSUQ-scale and post interview questions were used to
measure the user experience. The PSSUQ-scale is an instrument consisting of 19 statements,
that users take a stand to on a scale 1-7 where 1 means full agreement with the statement and
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7 means complete disagreement. It is also possible to provide a blank answer on each
statement. An overall mean value of all answered questions is calculated in order to measure
the users' overall satisfaction with the system, where 1 would be the best result regarding the
user experience. The scale is divided into four parts (overall, system usefulness, informational
quality and interface quality) where different parts correspond to different statements (Lewis,
2002). As mentioned previously, interface quality (three of the statements of the scale) was
used in this evaluation to measure the user experience. Standard deviation was calculated as a
measure the degree of variation in the answers, thus the differences in user experience. Task
completion was measured on a three item scale (completed, some problem, not completed) to
quantify what information that was hard to find.
The interview questions asked after the test were developed together with staff members from
Usability Partners and consisted of questions about their impression of the mobile version of
the website, which also captures the user experience. The tasks and questions are
schematically accounted for in the results chapter, due to the company’s´ anonymity.
3.5.2. Procedure
Two pilot tests were performed on March 22 with two staff members of Usability Partners,
which showed that some tasks where to change order and one should be added. They also
provided valuable advice on the setup of the test session. The usability tests were conducted
between March 23 - April 20 with seven participants that participated in the previous
telephone interviews, thus representing the target group of people in the web and IT
management who buy consultancy services. Six of the tests took place at their respective
work place and one at Usability Partners office due to practical reasons. The phones used in
the tests were the participants' own phones, in order to measure the user experience as it
would look in a, to them, truthful situation.
The tests started with a reminder of what was discussed during the telephone interviews and
of my study and its purpose. This was followed by a description of the test design, and
general information that is praxis within the field such as the product is the object of testing,
and not the participants’ achievement and that the participants could ask for clarification or
repetition of the tasks, or give up if a task would be too hard to complete. The tasks
themselves are presented as part of the analysis, although reformulated in a more generic way
in order to preserve the anonymity of the website involved. Lastly they were asked what type
of phone they used and to think aloud during the test.
The tasks were read aloud to the participants, one at a time. Before each task, they were asked
if they felt that they had completed the previous task, to make sure they were ready for the
next task. There were nine tasks in total (six tasks where three consisted of a and b tasks).
After the test, the participants filled in the three interface quality statements of the PSSUQscale and they were given instructions of how to interpret the scale. Then they answered seven
short interview questions regarding their impression of the website. Lastly, the participants
received two cinema tickets provided by Usability Partners and expressions of gratitude for
their time and participation.
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4. Results
The first part of this chapter accounts for all parts of the pre-study, and how they lead to the
final design decisions. The second part shows the layout: the result of the implementation of
those decisions. The third part reports the results from the usability test of the implemented
mobile version of the website.

4.1. Pre-study
The pre-study consists of three parts; Telephone interviews, Result analysis of the current
navigation pattern and Choice of navigation pattern, apart from the literature study in chapter
2. The aim of the pre-study was to gather information that would serve as a basis for choosing
a suiting navigation pattern.
4.1.1. Telephone interviews
The answers from the interviews were analysed thematically; categorised in the following
groups based on issues that were discussed:
Reasons for visiting the website
The themes found are contact information and information about what services the company
offers. Finding this information is the interviewees main reasons for visiting the website.
Table 1. Reasons for visiting the website

Themes
Contact information

Information about what
services the company
offers

Codes
• Wanted to get in touch with a certain person at the
company
• Wanted the phone number to the company
• Wanted to know what services the company offers
• Wanted to compare the services with other companies
in order to choose which to collaborate with

The first theme was the main reason for visiting the website. Four people wanted to get in
touch, by email or telephone, with a specific person working at the company whom they knew
beforehand or had been recommended by colleges to get in touch with.
The other theme emerged out of two similar reasons. One person wanted to know what the
company offered in terms of services since they considered to work with the company, and
one person wanted to know this after establishing collaboration with the company. One thing
they all had in common was that they seldom visited the website, mainly once before a few
months or years earlier, which made their memories vague about the website.
Ways of visiting the website
The themes found are context and navigation. The context, where they currently are when
visiting the website, determines what device to use. The device in turn affects navigation in
terms of overviewing the content, clicking and reading.
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Table 2. Ways of visiting the website

Themes
Context

Navigation

Codes
• Working computer is already used while being at the working place
• Mobile is used when wanting to find the address to the company on
the way there for a meeting
• Mobile is used whilst traveling
• Tablet is preferred when computer is not accessible
• It is hard to navigate on a mobile, since it requires zooming
• Reading is hard on a mobile, since the text is too small
• Bigger screens often have better interface
• Big screens provide an easier overview of page content
• Mouse and keyboard are easier to navigate with than using thumb
on a smartphone

On what device, why and when to use websites of this kind was discussed in this issue. Six
out of nine interviewees preferred the computer directly, but the reasons varied. Since the
interviewees visited the website because of job related issues, they visited the website from
their working place, where they have a working computer. This made the first theme emerge
from most interviewees stating that they already had the computer in front of them. No one
had visited the website on a smartphone, but they imagined that if they would, it would be in
situations where they did not have access to a computer, like in meetings, airports, bus stops
or in the public transport. The reason for using the smartphone in these cases was to find
contact information or the company’s address if one was going to their office to a meeting.
The other reason, which four interviewees reflected upon, was the issue of navigation. The
advantage of using a computer is mainly the display size. It is comfortable to read on a
computer with big fonts and a good overview of navigation options, but the use of a mouse
for navigation and having access to a keyboard also contributed to the preferred device.
Similarly, the disadvantage of using a mobile is the zooming in and out, and the situation of
finding a telephone number and then call it was cumbersome since the two tasks are
accomplished through the same device. It was considered easier to find a telephone number
on a computer, and thereafter pick up the phone and dial the number shown on the screen
(remember that most people visit the website in order to find a telephone number). Also,
comprehensive text was considered hard to read on a smartphone, even though most persons
stated that they visited websites in smartphones mainly in order to read information rather
than to use interactive features. Two persons preferred a tablet if they could choose freely.
They found it useful at work, at home or on the run, since it is easy to bring along and has a
fairly big screen. To summarise, the context is a determining factor since people use the
device at hand (at work being the computer and when on the run being a mobile or a tablet),
and if they do not have to consider the situation, they prefer a computer due to its big screen
making the reading and navigation easier. Only one person used the phone as much as the
computer.
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Experiences from the website
The answer rate to the questions regarding this website was unfortunately low since many of
the interviewees did not have fresh memories from it. The themes found are easily navigated
and information intensive. The first is mainly due to search for contact information being the
main reason for the interviewees to visit the website and contact information was easy for
them to find. The second comes from the amount of text on the website.
Table 3. Experiences from the website

Themes
Easily navigated
Information intensive

Codes
• Very easy to find contact information to a specific person
• Lots of "stuff" on the website
• Too much text on website

No one could remember having any trouble finding the information they wanted. On the
contrary people were very positive about directly finding the information. A few people found
the amount of written information too comprehensive, and wanted more images.
Important factors when visiting a website of this kind
Themes found in relation to this issue are business advantages, navigation, short and sweet
and first impression. These emerged from the interviewees opinions that it is important to be
convinced that working with the company would be beneficial for their own business.
Navigation is an important factor since they quickly want to find the information they are
looking for, and the navigation options should be decided based on their needs, thus being
intelligible. The information should not be too much or detailed, but enough to understand the
service, and should focus on the important parts. The first impression is important and should
catch the user's interest, but it does not necessarily determine cooperation with the company.
Table 4. Important factors when visiting a website of this kind

Themes
Business
advantages

Navigation

Codes
•
•
•
•
•
•
•
•
•
•
•

Examples from work with other clients
How the business is optimized by their work
Be convinced that cooperation would benefit their own company
What is delivered, what are the services
What methods are used
Directly showing what matters to the client
What competence is being provided (and certificates)
Focus on what users want and need
Easily navigated — finding what is being searched for should be
a quick process
Especially contact information has to be found quickly
Intelligible navigation options
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Short and
sweet

•
•
•
•
•

Briefly what services are provided
Fast and easy
"Check" (✓) -navigations
Important information should be on the main page
Content should be easy to understand

First
impression

•
•
•

Catch the interest of the users
Modern, but not too modern, layout
Updated website (news, articles, cases)

Regarding the first theme, four of the interviewees specifically asked for cases, "success
stories". They are considered good for getting an understanding of the work, what methods
are used, and what the results are. This provides an understanding of the quality of their work
and if they have done something similar to what the interviewee wanted to get help with.
Other issues are finding out who their clients are, in order to get an understanding of what
kind of companies hire them. It is also important to state if they have any certifications. One
person also believed that it was important to understand the philosophy of the company, in
terms of what drives them and what is important to them. To summarise, eight out of nine
persons stressed that they wanted to be convinced that a cooperation with the company would
be to their advantage. One person clearly expressed that when working with companies in IT,
it is important that the company shows that they obtain knowledge about modern technology
in the sense of thinking "mobile first" and have a responsive website.
Navigation emerged as a theme since the majority of interviewees mentioned the word
"quickly", as in quickly wanting to find the information they wanted. As mentioned before,
such information mostly regards contact information. Five interviewees stated almost directly
that they quickly wanted to find contact information, and one of them specifically said that it
was important to find contact information to everyone at the company, and if someone
specifically works with some issues then that persons contact information should be found in
addition to the description of that sort of work. In addition to this theme, people also
specifically mentioned the menu structure of a website as being important. The main page is
not as important as the sub category pages, because those are the ones where most time is
spent. It is also important to use the correct terminology in the menu options, and these have
to be representative of what information they navigate to and easy to understand, and those
that one expects. This limits the time spent on navigating, making requested information
found quickly.
The third theme "short and sweet" was something four persons expressed in different terms,
as "no fuzz", "intelligible" or "spot on" what is important. They wanted concrete and relevant
information presented briefly. This is in contrast to people wanting a deeper understanding of
the services the company can offer them. Advanced functions should be removed from a
website unless they work in a satisfactory way. If it does not, it is better to have a website
with "short and sweet" information.
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The last theme regards the layout apart from navigation issues. It has more to do with the first
general impression of the website as a whole, which according to one person is important. If
the impression is positive, the experience will become positive. The design of the website
gives a picture of the company’s level of professionalism. This is especially important if the
company would be a design company. It is also important with continuous updates (e.g. news
or cases) in order to be certain that the company is still running. Two persons wanted the
layout to be modern, but found it hard to describe what that implies. Two persons were of the
opinion that some websites are too modern, in terms of having too many images instead of
text, or too advanced navigation pattern.
Websites of the kind that work well (especially in a smartphone)
Only two out of nine persons could recall websites that had a "good" layout, including what
they conceived of as a modern layout in this concept. One stressed that, on the contrary, I
could get a list of how many bad websites there are, especially websites trying too hard to be
modern or "looking American", with too many types of services and too advanced navigation
patterns, that are impossible to handle in a small screen device.
Analysis of websites recommended by the interviewees
The websites the interviewees mentioned as satisfactory in terms of navigation and how to
present the information all had a mix of the Fully Connected and Multi-Level navigation
pattern; they all had sub category options (but not necessarily to all spokes), and from each
page (spoke or sub category page) it was always possible to visit the other spokes through a
line of all menu options available and visible in the head of the page, as in Top Navigation.
Another similarity was the fact that the spokes that had sub categories did not have landing
pages; by clicking or hovering a spoke, the sub categories was presented as in The Multi
Toggle. This made the spokes more of an umbrella term for the sub categories. When
collecting terms in this way, it is very important to use terminology that is clear, as according
to what was said during the interviews. The only time a spoke led to a new landing page was
when there were no sub category options available, so the spokes (of the same website) could
either lead to a landing page or present a "drop down"-menu of sub navigation options.
When the screen was reduced in size, one website hid the menu options behind a navigation
icon (figure 34), and one used the combination of navigation icon and the word "menu"
(figure 36) as in the Toggle Overlay Navigation (figure 16) both put in the top right corner.
The similarity when clicking the icons was a menu with the spokes appearing as "drop
down"-menus that covered the rest of the content completely. Those spokes that had sub
navigation options presented these as a plus sign (+) or an inverted circumflex (v) as seen in
The Multi Toggle (figure 17) and the Flyout Navigation (figure 21). When clicking on these,
the sub navigation options fold up as an accordion, and became clickable in the same way as
on the big screen.
To summarise the main findings from the interviews, people mostly use a computer when
they visit this kind of website. This is because they have access to a computer at their work
place and because a computer is easier to read and navigate on. Layout is important, but it
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seems that users are satisfied as long as they feel comfortable in finding what they look for
when visiting a website. Contact information is the main reason for visiting the website, but
people are also interested in what the company can offer them in terms of services. Here it
becomes important with a balance in what kind of information to provide. Some want detailed
information about the company, while some want the information to be short and concrete.
4.1.2. Result analysis of the current navigation pattern
A simple illustration of the navigation pattern is presented in figure 24 below, the hub being
the darkest area, the spokes are the medium level blue and the sub navigation options are the
lightest areas. It is possible to reach all spokes and the main page from all sub navigation
pages as well, but it is considered to be too cluttered to present in the figure below.

Figure 24. Width and depth. An illustration of depth and width of the navigation levels of the website.

•
•
•

•
•

•
•

The result analysis from the sketches of the web version can be summarised as follows:
All pages (sub-pages included) are connected to a "hub", a homepage, and to all of the first
level spokes (compare with Fully connected in chapter 2.3.1. Navigation models for websites).
The spokes are presented accordingly to the pattern Top Navigation (figure 10).
The website has a depth of two levels (in navigation menus, not including linking to other
pages by HREF-links), but this does not apply to all spokes. The spokes that have sub
navigation options have between five and eight of these. This fits the suggestion by
Shneiderman and Plaisant (2010) in section 2.3.3 Designing navigation and menus and also
affects what type of navigation pattern that are suitable.
Some spokes have sub navigation options, and two of these further sub navigation options
(compare with Multi-Level in chapter 2.3.1. Navigation models for websites).
All pages on the Swedish version have a button that links to the website in English and vice
versa, and that button leads to the homepage in the preferred language regardless of what page
the user visited while clicking on it.
All pages had links to contact information and company policies at the bottom.
Each page in the web version has little content in terms of need for scrolling, only one is
considered an exception. There will naturally be more scrolling on a smartphone compared to
a computer, but the amount of scrolling affects how to use for example footers and anchors.
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4.1.3. Choice of navigation pattern
The result of the sketches and information from the literature study and the pre-studies
resulted in the following choice of navigation pattern, which the chosen method is based
upon. According to the limitation of this project, the design only concerns mobile versions (or
small screen versions) of the website, since the website looks satisfactory on a tablet. The
pattern that was implemented is the Mostly Fluid design pattern (see figure 1) described in
chapter 2.2.1 Responsive web design patterns. This pattern is easy to implement in terms of
coding, suitable for smartphones, and also suits the website at hand due to how it is coded
from the start. When the screen is further reduced in size, as in Figure 25, the columns are
stacked vertically. The difference from figure 1 is that there are three possible columns
instead of two, but not all pages of the website has all three columns; some have the
navigation o the left and the main content in the middle, and some have an information
column to the right. Since the company is anonymous, the images and sketches in this chapter
will only show the design schematically.

Figure 25. Implemented web design pattern. This is how the content of the website was adjusted to a mobile
screen.

This chapter aims to present the result of the sketching process, which lead to the final design
decisions regarding the navigation pattern. It is divided into two parts; one concerning the
main navigation, the navigation among the spokes and the second describes the sub
navigation pattern.
Main navigation and header
My objective is to retain as much screen area as possible due to the amount of text on the
website. This excludes Sticky Menus for Wider Screens and patterns that keep all navigation
options visible on the entire screen, such as Top Navigation which is the pattern on the
desktop version of the website. Other options that were immediately excluded from
consideration were Abandoned Navigation since no content of the website is to be excluded
on the mobile version, and Priority Navigation due to no analysis of what content that is most
popular is made in order to re-design the website.
Some patterns require animation in order to look good, such as The Ol´Right-to-Left, The Left
Nav Flyout, Flyout Navigation and The Carousel+. The last one also has to be on touch
devices. The danger is that some devices (depending on operative system or web browser)
might handle the animations differently, so implementing the design with these patterns is
considered a risk.
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All pages recommended by the interviewees in the pre-study had a menu button to present the
spokes, and therefore a menu-button is considered a good and clear option, as in either Toggle
Push Navigation or Toggle Overlay Navigation. The sketches of these patterns are provided
below.

Figure 26. Sketches of the Toggle Push.

Figure 27. Sketches of the Toggle Overlay.

The choice between the two patterns considered whether or not to overlay the main content.
In order to make this decision, it first had to be decided on how to present the spokes, the
navigation options. They could either be presented in a vertical or horizontal list. If a
horizontal list were to be chosen, it had to fit perfectly in one or two layers, as in figure 26
above. As mentioned in the literature study, this is a problem if a new spoke would be added
in the future, or if the length of the words would differ between languages. It might also look
bad when the screen size differs, as it does within responsive web design. A vertical list was
therefore considered a better choice, as in figure 27 above. Since that one covers some
vertical screen area, there would not be much of the page content left if Toggle Overlay were
to be chosen, and not seeing what page is being visited might be confusing for the user. But
having the menu options overlaying the content, but just in a vertical list in the top, still
makes it clear what page the user is looking at, and that pattern was therefore finally chosen.
Exploration of the menu button used at the sites recommended from the telephone interviews
showed that the menu button could appear in three different ways. One of the sites had the
navigation icon, three of them only had the word "menu" and one of them hade the navigation
icon together with the word "menu" (see figure 28-30 below). Since the last option is
considered the clearest since it shows both cues, it was chosen for implementation.
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Figure 28. The navigation
icon.

Figure 29. A menu button with the
word "menu" inside.

Figure 30. The navigation icon
combined with the word "menu".

All pages recommended by the interviewees had the menu button in the top right corner when
the screen was reduced in size, which would fit the web page at hand since the logotype is
placed in the top left corner. When on a smartphone, the logotype will therefor remain in the
top left corner in the header, and the menu button will be placed in the top right corner. This
would make the user perceiving the website as the same, regardless of screen size or device.
Sub navigation
Sub navigation options could be presented in many of the navigation patterns described in
chapter 2.3.4. Responsive web navigation patterns, but Multi Toggle and Skip and Sub
navigation are clearly options to consider since they are only useful when having a website
with sub navigation options, and the rest were excluded according to the previous chapter.
The sketches of these patterns are provided below.

Figure 31. Sketches of the Multi Toggle.

Figure 32. Sketches of the Skip the Sub Navigation.
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The most fitting of these is the Skip the Sub navigation since it looks good considered the
depth and width of the website regardless of its content. Furthermore, the sub navigation
options in this pattern are only visible when their parent page is visited, exactly like the web
page at hand making the pattern to implement consistent with the pattern of the website. This
would make the Multi Toggle a bad option since the spokes are not separate pages in those
cases, they only function as a main category name for the sub navigation options.
Six websites with the Skip the Sub navigation pattern were visited in order to see how the sub
navigation options were presented. In order to go to a sub navigation option, the majority of
the websites kept the navigation items in the bottom of the page of the specific spoke or
presented them through a "drop down"-menu right below the header. A button in the top that
hides the sub navigation elements gives the user a choice of either exploring the content of the
page, or exploring the sub navigation options. The reason for not showing them directly at the
top is to avoid having the entire screen filled with sub navigation options when entering a new
part of the website. This is why a "drop down"-menu is a good option.
If the users miss out on opening the "drop down"-menu, they should get another chance to
explore the sub navigation options. This could be done if they are always visible in the bottom
as in Bottom Navigation (and not by a "drop down-menu"). This does not compete for screen
area with the main content since it is placed in the bottom of the page, and having buttons in
the bottom is accessible for clicking with the thumb, but only having that navigation would
not be useful unless the users know it is in the bottom and it would force them to scroll a lot.

Figure 33. Sketches of the drop down menu in the top.

Figure 34. Sketches of the Bottom navigation.
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The sketches suggest that the patterns above could be combined, since one is in the top and
the other in the bottom. This was the choice for implementation.

4.2. Final design
The chosen design pattern, and the discussion of why it was chosen, is presented in section
4.1.3. Choice of navigation pattern. To summarise, the choice of implementation based on the
analysis is a mix of patterns. It will present a menu-button that hides the spokes (Toggle
Overlay Navigation). These are only the first level spokes. Sub navigation options will only
be visible when visiting their parent site (Skip the Sub navigation) as in the desktop version.
They will both be visible by a "drop-down"-menu (as of Toggle Push Navigation) placed at
the top of the screen (in order to save screen area) at their respective parent page, and
presented in the bottom (Bottom navigation). The menu-button includes both the word
"menu" and the navigation icon since it is considered easier to comprehend compared to
solely the word "menu" or the navigation icon. The sub navigation (of the websites having
that) are put both in the bottom and under the header.
The header and the footer on the small screen have the same colours as the left and right part
of the website at hand on desktop, that surrounds the main content. This is thus a familiar
colour and it also separates the header and the footer from the main content. The menu button
changes colour of itself, the word "menu" and the navigation icon when clicked to have the
same colour as the spokes on the desktop version in order to be consistent.
Since the company is anonymous, the figures below only show the design schematically.

Figure 35. The menu button. It changes colour when clicked and showing the navigation options.
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The sub navigation appears both as a drop down menu in the top of the specific page, and as
bottom navigation. The navigation options cover the main content when the drop down is
being clicked, but the options in the bottom is always folded out and visible.

Figure 36. The drop down button.

Figure 37. Open drop down button. The drop down button is clicked and the navigation options show.

Figure 38. The bottom navigation.
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4.3. Usability test
Diagram 1 shows the overall satisfaction measured by the Interface quality section of the
PSSUQ-scale. A score of 1 is the best score since that means that the participants agreed with
the statement, and 7 is worst and means that they strongly disagreed. The diagram shows the
mean value and the standard deviation of each statement and also the overall satisfaction,
which is the mean value of the three statements combined. The overall satisfaction was 2,39
and can be compared to the mean value of 2,49 that is regarded as average interface quality
based on 21 studies and 210 participants (Lewis, 2002).
Diagram 1. Interface quality

7 = Strongly
disagree

7
6
5
4
3
2

1 = Strongly
agree

1
The interface of
this system was
pleasant

I liked using the This system has all
interface of this the functions and
system
capabilities I
expect it to have
Statement

OVERALL

The results showed that the overall satisfaction was 2,39 (SD = 0,8, 95% CI: ±0,59). The participants were most
satisfied with the functions and capabilities (M = 1,67, SD =0,8), followed by their liking of using the system
(M = 2,43, SD = 1,13) and least satisfied with the interface (M = 3,14, SD = 1,35).

The diagram below shows how many of the participants that completed each task. Even
though task-completion was not a formal measurement in this usability test, since the main
aim was to gather the impression of the website in a smartphone, it still provides information
regarding the participants success in the usability test. Each task is provided in the diagram
below, but reformulated in a more generic way in order to maintain the anonymity of the
company and the website. They are presented together with the number of participants that
completed, not completed and completed the tasks with some problems. As mentioned
previously, the inspiration for the task came from the result of the telephone interviews, in
order to create a test protocol with realistic tasks. The interview that followed each session
considered issues of the general impression of navigating on the website, and then specifying
what felt and went good or bad, and why. The hardest tasks were 2 and 5, both including sub
navigation which could be the reason for the results showed in diagram 2 below.
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Diagram 2. Task completion
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The task completion measurement shows that most people did not experience any problems. Two tasks where
not completed and three where problematic, but still completed.

The results show that navigating on the website went relatively well. There were no problems
in finding the menu button, and the relatively few navigation options in both the menu button
and the sub navigation made the users feel that they where on the right way most of the time.
Most people carefully read the content whilst some scanned, scrolled or clicked a lot on
everything clickable, and used the bottom navigation more than the drop down button when
navigating to the sub navigation pages. The impression of the website varied, depending on
what the users felt was a good layout or not in terms of amount of text and images, and how
easy it was to read the information on the website. One person especially appreciated that this
was one of very few websites at which there was no need to zoom in the content in order to
read the text, and another explicitly said that it truly felt "mobile first", since there was no
need to ever zoom in order to read the text. Another person explicitly said that it did not feel
"mobile first" due to the small text that required zooming. A third person was very satisfied
with the websites' quick adaption between portrait and landscape mode, and that the precision
was very satisfying when clicking on buttons and links.
Finally, the result showed that the footer is a much used resource for finding contact
information. The header was expected to contain the logotype of the company, which often
(as in this case too) links to the home page.
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5. Discussion
This final part of the report accounts for the concluding and closing discussion of the project.
It starts with a discussion of the results which is followed by a discussion of the method and
what could have been done differently. Then some recommendations for future work are
presented, and lastly the final conclusions.

5.1. Discussion of Results
The first research question within this project is "What responsive navigation patterns are
there, and which would best fit the website at hand and why?". All navigation solutions come
with good and bad parts, as seen by Peterson (2014) and Frost (2012a and 2012b) in section
2.3.4. Responsive web navigation patterns. Their suitability depends on the size of the
website, the depth and width of the navigation and the amount of information on each page.
But a menu icon was a common way of designing for navigation on small screen devices
according to these sources. The issue with having a menu button is that the user does not
instantly know what navigation options that are available. It requires finding the button,
understanding that it is a menu-button, and clicking the button. Hiding the navigation options
in that way might therefore effect the user experience. The reason for hiding the options is to
save screen area for the main content. It is a compromise, as with many design issues and
especially when the area is small. This compromise was chosen since it based on this study is
a suitable choice, and also since the telephone interviews showed that users were accustomed
to this way of navigating a website.
The usability tests showed that no one had trouble finding the menu button in the top right
corner. It is a good placement since many users are right-handed; putting it in the top left
corner would make users stretch their thumb and cover the whole screen with it, which is
avoided by all right handed users in this design. Further on, the company logotype is often
placed in the top left corner, as with this design. It might have been a good option to put the
navigation icon in the bottom due to ergonomic issues as accordingly to Peterson (2014), but
it would probably be less intuitive since many websites tend to have them in the top, which
also was the fact for the websites recommended in the telephone interviews.
How users experience the implemented pattern is the second of the research questions within
this project. It is answered both by the interface quality of the PSSUQ-scale and the interview
questions in the end of each session. The overall satisfaction was 2,39 on the scale where 1 is
the best and 7 the worst. The experience of navigation is hard to measure separately from the
experience of the website as a whole, so it is hard to tell if this value would be higher or lower
if it would be possible to only experience navigation and not content. The closest way, as
done in the after interview, is to simply ask questions about the navigation. The questions
asked regarded if it was easy to find the information they wanted in terms of finding the
navigation buttons and understand the navigation options (where to click in order to go to a
certain place). Since the navigation options like all content has been kept the same, my project
mostly concerned finding the buttons in this aspect.
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The results regarding the user experience of the navigation is that the menu icon was easy to
find and understand, and that giving the users two chances of finding the sub navigation
options is a good choice, especially since sub navigation is proven to be a difficult issue. It
was clear that the tasks including sub navigation were the most difficult tasks in the usability
test, and as shown in the task completion in diagram 2. This corresponds to Peterson (2014)
explaining that sub navigation is difficult since it requires that the user knows that sub
navigation is available and if finding the options, knows what option to chose in order to go
where they want. Many users during the usability test ignored the drop down button and
instead started reading on the landing page in order to find the information they were looking
for, and if not finding it on the landing page they found it from choosing one of the sub
navigation options in the bottom of the page. This means that combining two navigation
patterns, as Bottom Navigation and Skip the Sub Navigation with a drop down-button, was
successful in this design. This since some participants used both, and some preferred using
either the options in the bottom or in the drop down in the top. It seemed to be a good idea to
give the users choices in how they wanted to navigate, and keeping the options both in the top
and the bottom reduces the needs of scrolling to the top when being in the bottom, or scrolling
to the bottom when being in the top. The only patterns that themselves have this feature is
Footer navigation and Sticky Menus for Wider Screens. It is possible that one of these had
been a better choice, but as explained, their disadvantages excluded them when deciding what
pattern to implement.
Some behaviours seen in the usability test contradicts findings from previous studies,
recommendations and paradigms. Reiss (2012) suggests a read-more links or scrollbars to
show that scrolling is possible, and claims that users will not scroll unless they know that it is
possible. The users in the usability test did scroll even though none of Reiss' suggestions were
used. Images or text paragraphs are often only showed to an extent on a small screen, and that
actually turned out to be something to use to the advantage of usability. People simply do not
believe that a paragraph would end in the middle of a sentence, so they do scroll in order to
read all the content. Similar design was for example used in a table at the website that needed
horizontal scrolling - the last pixels to the right was removed, so users understood that they
could scroll it horizontally, because a table would otherwise never be cropped like that. Very
few findings from the usability tests in this project corresponds to studies showing that
information presented on a small screen would be harder to understand (Budiu & Nielsen,
2012) but it could be due to the fairly small amount of difficult content on the website. The
only thing is the table mentioned above, which some users had a hard time understanding at
first since not all its content is visible in portrait mode. When tilting the phone into landscape
mode, which shows more of the table content, the users quickly completed the task in the
usability test regarding interpreting the information presented in the table. Something that on
the other hand corresponded to Peterson (2014) in behaviour was that users focused on
smaller areas as navigation options and bullet lists, and often expressed that these short parts
of information were particularly appreciated since they presented the information "short and
sweet".
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5.2. Discussion of Method
A design process could be very comprehensive. It is important to do proper background
research on what the users need and to test the design in iterations. The website at hand
already existed and had been tested earlier, when this project started. This affects this project's
extension. The website is not being re-designed: its content is kept as it is and only the
navigation structure is changed on devices with smaller screens. The design process could be
more comprehensive if the task would be to arrange the content accordingly to what
information that is most popular, instead of keeping the content as it was and implement the
Mostly Fluid pattern when making it responsive. But this pattern turned out to be easily
implemented and it also goes great together with Avery's (2014) recommendation of the grids
stacking vertically when the screen simply is not wide enough to hold all the content. The
other choice, designing with device widths as breakpoints, is not as good since new devices
are coming out at the market all the time, and would require coding for each device (Avery,
2014; Peterson, 2014; Schade, 2014).
If more time would be available, the pre-study could focus even more about what people want
from the website and the design and implementation could involve arranging the content of
each page based on those answers. This is also in accord with the studies that showed that
people tend to scan the website first, and the most important content therefor should be visible
first, as concluded by Peterson (2014) in the literature study. The layout now shows the
content in the order it is coded in HTML. The names of all navigation options also remain the
same as on the large screen version of the website, but one thing that could be done
differently is the drop down-button. It is possible that more users would understand that it is a
button if the words in it would be an incitement, as in call for action. More people might click
a button saying "read more" than if it for example simply says "about us" since the first
alternative calls for an action. It is also possible that some links and icons would benefit from
being bigger on a small screen, since the thumb is used for clicking on small screen devices
and a mouse is used on desktop, and the latter has better precision, in accord with Budiu
(2015) and Peterson (2014).
The purpose of the telephone interviews was to give a basic understanding of how the website
is used and inspiration for tasks to the usability test, and it was therefore not completely
transcribed, only notes were taken. It is possible that some interesting answers got lost or
misunderstood because of this, but it is not very likely that this would affect the rest of the
results. This could though have been the fact if the website was to be completely re-designed.
It was hard to make an existing website responsive. In some aspects it would have been easier
to make a totally new website and make it responsive from the beginning. In that case, text
and images and other elements could directly have been styled with adaptive sizes and
positioning. Getting an understanding of code that someone else has written and that consists
of connections between about 80 files in each of two languages is hard, but sketching a map
of the website was a helpful method to quickly understand the architecture of the website.
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The hardest part was to design the header, since it had to contain the menu button which is a
new element to it, exactly as written by Peterson (2014). It is possible that the design of the
header could be done in better ways, especially with regards to the link to the English part of
the website, by examination of more websites with the same issue. Instead, when visiting
other websites, more attention was directed to the design of the main navigation aspects.
It is possible that issues on the usability tests went unnoticed due to my non-extensive
experience in usability testing. Knowing what to look for and what is important is a skill that
develops with time. It is not enough that the user experiences a problem, the tester must also
realise that the user experienced the problem (Nielsen & Landauer, 1993). A more detailed
way of conducting the test would be to record the users test sessions on the smartphone, so it
could be analysed once again in order to see exactly how they navigated and what was said.
There are a lot of things that can be measured in a usability test. There are different
measurements of usability (Rogers, Sharp & Preece, 2011) so a usability test could for
example measure task completion and use timing and scales (Lewis, 2002). Timing was not
measured in this test since it was my understanding that there was a risk that the users would
haste themselves and desperately make several clicks in order to quickly find the information.
This is not the natural setting for the situation in which they visit the website according to the
telephone interviews; they either carefully read different content of the website to find out if
they want to collaborate with the company, or search for contact information. The interview
questions in the end of the usability test aimed to gather both negative and positive feedback
in order to understand the users' attitudes, and therefor explicitly asked what was and went
good respectively bad in terms of finding the information they searched for.
There are several scales for measuring users’ satisfaction. The one used in this project was the
Interface Quality-part of the PSSUQ-scale, and it was chosen since it explicitly focuses on the
experience of the interface. One source of error could be that the answers depended on the
website at hand and not only the navigation, which is what was implemented whereas the
content stayed the same. It is thus possible that another scale would capture the user
experience differently, and focus more on navigation and the parts that were implemented
within this project.
A more comprehensive way of answering the research question "What responsive navigation
patterns are there, and which would best fit the website at hand and why?" would be to
implement all different navigation patterns, and conduct usability tests of each design and
based on that chose and decide which is the most fitting. This is very time-consuming,
requiring more time to code and more time for usability tests. It is an interesting option and
might been possible if there were about two or three options to choose from, but that was not
the case. This type of testing exists, but due to lack of time resources, the different options on
hand made sketches and based on those chose what pattern to implement. The difference is
that the choice of pattern was entirely mine, the designer, instead of the users'. Another way
of conducting the usability tests would be to do it accordingly to Nielsen and Landauer (1993)
proposing several small and iterative usability tests instead of only one, somewhat bigger.
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This would better find usability issues but also provide possibilities to improve the design
between each iteration, since one study catches 80-85% of the usability issues (Virzi, 1992).
The problem within this project is once again the issue of time resources. More iteration
means that the project would take more time. It is a compromise between the end result of the
usability of the website and the resources that are required to get the best result possible.

5.3. Future work
Responsive web design has made websites able to compete with apps in smartphone usage
(Mendoza, 2013). More companies will probably over time make their websites responsive,
and finding a non-responsive website might on the other hand be hard in the near future. The
evolution of design will probably include brave decisions in the compromise situations
described in this chapter. What is being intuitive and useful; are buttons that are placed
ergonomically more preferable, or should design focus on what we expect?
A challenge in designing for navigation comes with the small screens, and that is how to
present to the user where they are in the navigation process. Big screens often show all
navigation options on the same time, and that makes it possible to highlight the marked page
among different alternatives. This is not possible when hiding all the navigation options in a
menu button. It could be used with breadcrumbs, visible text links of the way the user has
navigated to the page where they currently are. This makes it clear where the user is, but it
says nothing about what navigation options that are available or have been available. And that
is what designing for navigation should ease, visiting a website should be knowing where
you're going.

5.4. Conclusions
In summary, the conclusions regarding the research questions are that there are about fifteen
responsive navigation patterns, but they can be used together. In this project, a menu button
held the main navigation (Toggle Overlay Navigation), and the sub navigation used two
patterns (Toggle Push Navigation and Skip the Sub Navigation). These patterns suits the
website at hand due to the existing navigations' breadth and width. This implementation was
rated 2,39 on a 1-7 scale where 1 is the best, but it is hard to separate this result from the
whole experience of the website. Interview result with the users from the usability test show
that finding the information they wanted by navigation the website was overall considered an
easy task.
The telephone interviews show that "designing for interruption" (Budiu, 2015) seem to be the
case when designing for smartphones. The interviewees preferred mostly computers, and only
considered using their smartphone to websites of this kind when on the run, in need of contact
information. Designing for small screens should therefore include a deep analysis of sizes on
text, buttons, links and icons and what content to show first. When designing responsive
websites, the first thing should be to determine what content that should be showed in what
order on different screens, and then the navigation pattern should be decided.
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In terms of navigation, it turned out to be useful to design a menu button that corresponds to
users’ perception of what a menu button could look like, and to place it visible where they
also expect to find it. Designing in these terms is a compromise between being innovative and
still make the users recognise the element. The telephone interviews and the usability tests
show that keeping it simple is preferred by many users. An advanced navigation pattern could
disorient or confuse the user, which would affect the user experience. At the same time, the
interviews and the tests showed that keeping the design too simple or plain also affects the
user experience, since it also is about enjoying the design and wanting to interact with it.
Designing seems to be about compromises in these areas as well: making something that
looks good but not being too advanced. As design looks better and better, it is important to
remember to keep it simple, for the best possible user experience.
Lastly, designing for different devices is not only designing for different screen sizes. The
whole user experience is affected. People use different types of devices in different situations
and for different purposes. They might use a keyboard and a mouse, or swipe and press
buttons with their fingers directly on the screen. Responsive web design is a great way of
designing for devices of all kinds of sizes, but it is important in my opinion not to think of
specific devices when coding. Breakpoints should be used when the layout simply cannot
hold the content, and then adapt, instead of having breakpoints for specific device sizes. This
in order to avoid the trouble of re-designing every time a new device comes out on the
market, and instead simply know that the design is useful regardless of device. And that must
truly be the aim of responsive web design.
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