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Preface 
The Student Conference in Interaction Technology and Design is the annual 

grand finale of the course Current Topic in Interaction Technology and Design 

at the Department of Applied Physics and Electronics, Umeå University. The 

idea and objective of the course is to give the students a forum where they can 

actively participate in scientific research and development through their own 

ideas and interests. The course introduces students to independently 

researching an interesting topic, using a foreign language orally and in writing, 

writing a scientific article, peer-review and presenting their work at a 

conference. The conference format was chosen to provide a realistic 

environment for the presentation of the results. The work has been reviewed 

both by other participant on the course and members of the department. If the 

reviews are favorable, the paper is accepted as a full paper at the conference 

and included in the proceedings. Research that has an interesting topic and 

potential for future publication is presented as work-in-progress at the 

conference and the abstract is included in the conference proceedings.  

This year 22 papers were accepted at the conference and all included as full 

papers in this book of papers.  
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Evaluating the impact when using an animated
trigger for micro-interactions

Jane Bertheim

Department of Applied Physics and Electronics
Umeå University, Sweden
jabe0022@student.umu.se

Abstract. Web pages today is full of micro-interactions and their his-
tory stretches way back to the early days of Internet. The purpose behind
a micro-interaction is to initiate functions, to do this they need to have
parts like a trigger, rules, feedback and loops and modes. This study
investigate how animated triggers for micro-interactions effect user ex-
perience. A test is performed on 16 test participants to investigate how
the animated triggers are used and impact the users. Before creating the
test, design principles of a micro-interaction and rules for animations on
web pages are examined. The result from the test sessions show that an-
imations help the user find a specific micro-interaction. It will also help
a user to navigate through a web page.

1 Introduction

After the release of HTML5 and CSS3 animations and movements are more used
when creating modern websites. The goal of using animations is to attract the
user’s attention and explain changes on the website [1]. It is known that peo-
ple easily receive sensory information and turn their eyes toward an interesting
stimuli [2]. Though animations are not only used to draw attention to an object,
motion is also very commonly used to provide the user feedback when they have
interacted with something [1]. This is usually the case when it comes to interact-
ing with micro-interactions on web pages, the feedback is often presented with
a transition/animation.

Micro-interactions on web pages are for example buttons, check boxes, menus
and search fields. Thus objects that describe how they should be used and invites
us to interact with them. A micro-interaction has three crucial design parts: The
trigger get us to interact with them, rules that decide what is going to happen
when we do and the feedback shows the user that they completed the interac-
tion [3]. A trigger could be seen as the most important part because the whole
interaction with the micro-interaction starts there. A trigger is often designed
as a control, an icon, a form or even a voice that tells you what to do. Micro-
interactions are something that have been used on web pages since the early days
of Internet, even before the graphical user interface (GUI) was implemented. Al-
though because of the growing industry the need of micro-interactions has also
increased [3]. This makes designing micro-interactions correct more crucial.
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1.1 Objectives

The aim of this study is to investigate and analyze the impact on the user
experience when using animations as a trigger for micro-interactions. The study
will focus on micro-interactions for web pages displayed on a 13-inch laptop. It
will also include general rules for animations on web pages and how to design
them but also how to design micro-interactions. The questions asked are:

– How does an animated trigger for micro-interactions effect the user experi-
ence?

– What is the difference in performance when using an animated micro-interaction
rather than one without animations?

To answer these questions a test will be developed and performed, this includes
constructing prototypes and complete a qualitative testing session. After ana-
lyzing the result from the tests possible conclusions can be presented.

2 Hypothesis

The expected result of this study is that animations will help the user to find
the micro-interaction but they will be perceived as distracting. This is because
too many sensory inputs can be overwhelming for a user [4].

3 Theory

There are several things to consider when designing micro-interactions for web
pages. Although this study focus on micro-interactions combined with anima-
tions which means that there is even more to acknowledge. In the following
subsection components of a micro-interaction will be presented but also some
rules of using animations on web pages.

3.1 Designing micro-interactions

The parts that define a micro-interaction is - the trigger which initiate the micro-
interaction, the rules that conclude how the micro-interaction work, the feedback
which highlight the rules, and loops and modes (see figure 1). [3]

Trigger In the beginning of any micro-interaction is a trigger. They could be
user-initiated, which means that a micro-interactions start with the user has to
do something. Although many micro-interactions also begin with an understand-
ing of the users need: what the user want to achieve, when they want to do it,
and how often. This can be seen as the affordance, accessibility and persistance
of a trigger. Controls which can be both digital and physical is the most crucial
part of user-initiated triggers. They contribute with the ability to engage with
the micro-interaction and also with the visual affordance. Triggers could also
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Fig. 1. The structure of micro-interactions [3]

be system-initiated, which is when a device or application knows when certain
conditions has been met and begins the micro-interaction. [3]

The first principle of triggers is to make the trigger something the target user
will recognize as a trigger in context. Which means to design it like you can do
something with it, and try to make it engaging. It could for example be a control
such as a physical button or a switch, or an icon in the menu bar. The second
principle is important for the users ability to create an accurate model of how a
micro-interaction works, it is to have the trigger initiate the same action every
time. The third principle is to show the internal state of a trigger, it is to bring the
data forward. Which means that a trigger can match the data contained inside a
micro-interaction. Micro-interactions has a goal to minimize number of choices
and provide a smart default. The control selected for a trigger should therefore
reflect this philosophy. Controls are tightly coupled to the visual affordance: what
a user expect from a trigger can be done. The fourth principle is to do not break
the visual affordance. If a trigger looks like a button, it should also work like a
button and be able to be pushed. To answer how noticeable a trigger should be
leads us to principle number five of the trigger. It says that the more frequently
the micro-interaction is used, the more visible should it be. Saffer [3] mentions
a modified version of the authors Scott Berkun’s golden rule for discoverability
concerning micro-interactions:

Microinteractions that most people do, most often, should be highly discoverable.
Microinteractions that some people do, somewhat often, should be easily discoverable.
Microinteractions that few people do, infrequently, should take some searching to find.

Once we discover and identify an item we associate it with an affordance if
possible, unless there is another visual cue which cancel out the affordance. The
sixth principle is do not make a false affordance. If something looks like a button,
it should also act like one. A user should be able to use a micro-interactions with
minimum cognitive effort and never have to guess how it works. To use standard
controls as much as possible is a way to solve this issue. [3]

Rules At the center of every micro-interaction is a set of rules, they decide
how the micro-interaction can be used. With the rules you create a simplified,
nontechnical model of how the micro-interaction operates. The goal is the most
crucial part of the rules and should be the first thing to decide when designing a
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micro-interaction. When the goal is good the user will have an understanding of
what they can do and why they are doing it. Although the goal should never be
a step in the process; it is the end state. An example is a login micro-interaction,
the goal isn’t to get the user to enter their password. The goal is to get the
user logged in and into the application. To get a successful micro-interaction it
is important to focus on the goal rather than the steps in the process. [3]

Feedback To help users understand how the rules of a micro-interaction works
is the purpose behind feedback. Should a user press a button, something should
happen that indicates two things: that the button has been pushed and the
result of pressing the button. The feedback works the same as the affordance for
a trigger, feedback should also let users know what they can and can not do with
a micro-interaction. Feedback is for humans which is one reason of why you could
create a personality for the micro-interaction by designing the feedback in certain
ways. One example of this is to add a sense of humor into the feedback. But it is
important to not overdo it because the user can feel interrupt or disgust. A user
experiences feedback through the five senses, but mostly through sight, hearing
and touch. Which leads to the most common methods of feedback: animations,
visual messages, earcons, speech and vibrations. [3]

Loops and Modes Micro-interactions are often mode-free but in some cases
it is useful having one. A mode is like a fork in the rules and could for example
be good when there is an infrequent action that otherwise would clutter the
purpose of a micro-interaction. A setting mode is one common type of mode,
where the user can specify something about the micro-interaction. When a user is
in setting mode they are not performing the main action of the micro-interaction,
they are just modifying it. Why modes should be sparingly used is because they
can cause errors. A loop for a micro-interaction is a cycle that repeats for a
certain duration. Loops determine the pace and lifespan of the micro-interaction.
Usually the duration of a loop is short but some have longer "life" and runs longer
than just a brief moment. It is through the rules a loop is directly or indirectly
indicated. [3]

3.2 Animation technology on web pages

The purpose behind an animation should be well defined before adding an ani-
mation to a web page or application. To design an appropriate animation some
questions should first be answered:

1. Do you want to attract the users attention?
2. What is the goal of the animation?
3. How frequent should the animation be?
4. When and how is the animation triggered?
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Should movement occur in a persons peripheral vision they will instinctively
change their focus to that movement. This is an example of bottom-up process-
ing. When a person adjusts attention to an area of interest is an example of the
top-down processing. The instinctual attention shift towards motion is left from
those days when humans had to detect danger or find potential preys. How fast
a person shift their attention to the moving objects in the periphery depends
on the perceived animation of the object. Factors that effect the perception of
animacy is increasing speed, shift of position or that an object is self-propelled.
If the goal is to quickly draw attention to an object is an animation sliding from
the side very effective. Although if the goal is to provide access to a contex-
tual feature without interrupting users from their primary tasks, position shifts
should be avoided. [1]

Visual clutter is something to avoid because it suppress the human brains
responsiveness. It occur in two different context, either with too many ingredi-
ents or with irrelevant ingredients. The human information processor can only
handle a limited amount of visual representations. Therefore should multiple
representations of statical and moving object in the visual field be avoided. [2]

4 Method

To determine how an animated trigger for micro-interactions will perform and
impact the user experience a test was conducted. The test was performed in May
2017 and was constructed as an A/B test1. This method was used because it is
good for measuring the difference in performance between two versions of a web
page. Although this was not a regular A/B test because a qualitative observation
of users behavior was also added. In total 16 persons were tested, 8 for each ver-
sion of the web pages, all selected randomly from Umeå University campus. The
reason why only 8 person was tested per version was because of a limited time
for testing. The minimum goal of test subjects for the qualitative observation
was 15 persons per version, this because all possible usability problems would
be discovered [5].

Two versions of a web page was made for the test session. One version had
animated triggers for micro-interactions and the second one without animations.
Two groups of similar test subjects got one version each to test. The control group
were handed a web page without animated triggers for the micro-interactions.
To get good feedback on how the website performed all test subjects were given
5 tasks to perform on the website. They were given enough tasks to navigate
through the site and possibly use all micro-interactions that were in focus.

4.1 Building the test environment

To avoid having an empty web page with no content the first step in the design
process was to decide a concept for the web pages. After some researches on the

1 A/B test https://www.optimizely.com/ab-testing/
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Internet for inspiring topics and websites, charity work for children was a winning
concept. Next step in the design process was to decide how the web sites should
look like. For this part a design prototype was developed in the program Sketch.
The same design was used for both the versions of the web pages. The only
difference between the versions was that one had the animated triggers for the
micro-interactions. Based on the design prototype and the concept two different
web pages were built by modifying a Wordpress theme. Creating the web pages
like the design prototype included work with the language PHP. The animated
triggers for the micro interactions was built using the languages JavaScript and
CSS3.

Fig. 2. The front page of the web page with animated triggers for micro-interactions

Four micro-interactions on the page had an animated trigger. This was the
call-to-action button (see figure 2) on the front page, the search-field on the news
page, the to-top button in the bottom of every page and the donate-button
in the "Support us" section. Why these micro-interactions were selected was
because they did not interfered with each other. As mentioned in section 3.2
animated objects should not lay close to each other because many moving objects
lead to visual clutter. Two of the animated triggers had a control with shifting
background colors. The two other had shake animations, the first one moved
along a vertical axis and the second moved randomly.

4.2 The testing

A test included 3 parts: an introduction, a test of one version of the two pro-
totypes and a survey. Before a test started all test subjects read a document
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with a description of the test, this to get a better understanding of the testing
session. During a test the test subject had 5 tasks to solve:

1) Find the page with information of how a person can help the organisation.
2) Make a donation online.
3) Find a news story about their new website.
4) Find the social media icons.
5) Get to the top of the site.

For each of these tasks there was two possible ways to solve it. There was at least
two different types of micro-interactions to chose between. In the animated ver-
sion, one of these micro-interactions had an animated trigger. The performance
was observed, whether a test subject chose to use an animated one instead over
a not animated micro-interaction. During the test they were encouraged to share
their thoughts, this to easier understand why they performed as they did and
if they had problem with something on the page. When they completed the
test they got to answer a survey. Both test groups had the same questions but
the group who tested the animated version also got extra questions about the
movements on the site.

5 Result

From the testing a small difference of how the micro-interactions was used in the
two versions was found. The animated micro-interactions were used by some test
subjects (see figure 3). The "donate" button were used by all the test subjects.
At least two of the test subjects mentioned during the test that they expected
that the animated object was the correct function to use. This because their
attention was drawn to the animated object. The only micro-interaction that
was used on the animated version contrary to the not-animated one was the
"to-top" button (see figure 4). Observed during test was that many of the test
subjects did not notice that button when it was not animated. Otherwise all the
other micro-interactions was easy to discover and use even without animations.

Test subjects who used the animated version of the web pages got some extra
questions to answer in the survey. To measure how the animated objects was
experienced by the user they got to rank from 1-6 how much movements there
was on the website. Where 1 was little movement and 6 was much movement. The
majority thought that there was much movements on the website (see figure 5).

A following question was if they thought that the animated micro-interactions
helped them to navigate on the web page. This result was more squattered, but
all of test subjects answered that the animated objects affected their navigation
(see figure 6). From the observation it was clear that this was true because many
considered to use the animated micro-interactions to solve a task. There were
many cases where a test subject did not use the animated micro-interaction to
solve the task but they hovered over it or mentioned it during a test. This result
is in line with the hypothesis of the study, that users were assisted in finding the
micro-interaction by the animations.
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Fig. 3. How the micro-interactions for the animated version was used by the test
subjects

Fig. 4. How the micro-interactions for the not animated version was used by the test
subjects
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Fig. 5. A majority of the test subjects thought there was much movements on the web
page

Fig. 6. The animations affected all test subjects to navigate on the web page
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Finally the test subjects who had tested the animated version got to answer
if they preferred the website with or without animations. Two test subjects voted
"No opinon" and three test subjects each on "With animations" and "Without
animations" (see figure 7). One of the test subject who voted for having the
website without animations said that they do not need it but it could be prefer-
able for those who need help with their navigation, for example older or not so
experienced computer users.

Fig. 7. The test subjects had different opinions about movements on web pages

6 Discussion

To use the result from the testing and form a conclusion about animated triggers
for micro-animations is hard. This because the result between the two versions
of websites was so even. If the testing was performed on more test subjects we
believe that the result would have been more significant. The only difference
between the two versions was that hidden triggers for the micro-interactions was
more used and noticed when they were animated. This goes hand in hand with
that animations easy receive the users attention.

One of the reasons why the result were as it was could be because of the choice
of animations. In section 3.2 it is mentioned that an animation which moves more
have a bigger chance for discovery. Some animations of the trigger for the micro-
interactions did not have much movements. For example, the search-field and
the "donate" button had both a change of background colors as an animation.
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The "you can help" and the "to-top" button had both a shake animation which
could have lead to more attention from the test subjects.

The attitude against animations is also something we believe is a reason for
the result we got. There were test subjects who chose not to use the animated
micro-interactions because they did not prefer it. This is something that makes
the result to differ a bit. Why people have this attitude could be because they
have earlier experienced bad animations and then formed their final opinion
about it. It can be hard to open up and change an opinion about something that
you do not like. From the observation it was easy to see how the test subjects
chose to navigate on the site because of the animated objects. This is something
that could be good for some target groups. Like one test subject mentioned
during a test session, people who have a hard time navigating on a web page for
example older could be such target group.

The result from the tests and the hypothesis from this study was in line. The
result show that animations help a user find a micro-interaction, however it does
not imply that it gets used more often. Some users did not prefer animations on
the web page, their comments about it was because they did not like too much
movements on a web page. Something worth mentioning is the experimenter
effect. Because the developer of the test had a specific hypothesis about the
tests outcome the whole test could have been affected. The test could have been
designed wrongly because of this and brought an incorrect result.

7 Conclusion

This study has examined how an animated trigger for micro-interactions impact
users performance and experience. Tests could not find any significant difference
in the performance of how the micro-interactions were used. Although from the
observation some conclusion about the user experience can be made. Result from
this study points at an animated trigger for micro-interactions helps the user
discover a micro-interaction. The more movements an animation have the easier
it is for the user to discover it. Animated triggers for a micro-interaction also
have an impact to help a user to navigate on a website. However, the majority
of the test subjects thought that the animated version had much movements.
This is one reason why animation should be handled with care on web pages so
that it does not interrupt a user.
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Fake News and Perceived Source Credibility in
Social Media

Stina Olofsson
Department of Applied Physics and Electronic

Umeå University, Sweden
stol0022@student.umu.se

Abstract. The purpose of this study was to investigate how people are
effected by fake news in social media and how often young people in
Sweden reflect on the source of news on social media. The theoretical
framework behind the study was drawn from different studies done in
America and Sweden, as well as other articles written on the topic. The
results of a survey indicates that people are effected by fake news in social
media. With opinion polarization within different groups as well as it is
shown that fake news still can have effect even after it is discredited.
Further, the study showed that even though young people in Sweden
thinks that most of the responsibility of checking fake news is with the
reader, it is far from everyone that is reflecting on who is the source
behind news on social media.

1 Introduction

News is nothing new, but the way it is produced and spread have rapidly changed
with the rise of Internet and other new technologies. Today, in 2017, it is common
that people get their information from multiple sources and also read their news
on social media channels [1]. But at the same time as we can see an increase
of users as contributors to news [2] there are some questions that should be
addressed. One of them being fake news.

It was in the end of 2016, during the United States presidential election,
the term fake news became a big topic discussed all around the world. The
presidential candidate Donald Trump accused several news sources to spread
"fake news" and the democratic leader, Hillary Clinton, was falsely accused of
selling weapons to IS. The news was later turned out to be false but the impact
of the fake news is harder to measure.

News can be described as information about current events and as we look
back in history it is easy to see that misinformation and the fake news that we
see today is not a first. The saying "winner writes history" came for a reason and
with the power of broadcasting news there have always been a need of reflecting
on who’s voice is being heard and how [3]. In the 1900’s there was an issue with
the so called yellow journalism, printing false headlines and spreading misinfor-
mation and what was important back then, as well as now, is to understand
that fake news do not appear in a vacuum [4]. The difference with the situation
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today is that it is the first time that people outside the journalist world have the
power of being able to influence and decide which news that are being published
and shared. A phenomenon that is both a strength and a weakness, as research
show that misinformation can be very difficult to correct and may have lasting
effects, even after it is discredited [5]. That is why the objective of this paper is
to answer the following questions.

– How are people effected by fake news?
– How often do young people in Sweden reflect on the source of the news in

social media?

2 Theoretical Framework

To be able to answer the objective we must start with describing some of the
basic concepts. This section includes definitions of social media, perceived source
credibility and fake news. It also includes information from research that is done
on the effect of fake information.

2.1 Social media

Social media is a term that often is confused with web 2.0 and user generated
content (from here on called UGC). The term web 2.0 came the same time as the
web went from having applications and content published only by individuals
and companies, to giving all users an opportunity to modify and create their own
content, a necessity also for social media. UGC is a term that began to spread at
the same time as the introduction of web 2.0 and can be seen as different types of
media that are public and created by users. OECD (Organization for Economic
Co-operation and Development) has defined three conditions for a content to be
called UGC [6]. The first is that the content/media must be published publicly on
a website or a social network, available to a group of people. The second condition
is that it must contain some sort of creative, self-made content (i.e. not copied
material) and the last is that it must not be published in a professional purpose
or for business. Social media is closely related to both web 2.0 and UGC and
can be defined so that Web 2.0 is the ideological and technological foundations
for social media and UGC can be seen as the sum of all the different ways you
can use social media [7].

2.2 News on the Internet

The Internet is nowadays an important source of information. "Reading news
online" is a favourite and increasingly important Internet activity. In terms of
frequency of Internet activity it scores just below the most popular Internet ac-
tivities: e-mailing and searching information about goods and services. In 2008,
a survey established that in most OECD countries, more than half of the popula-
tion is using the Internet to read newspapers online (up to 77 percent in Korea)
and at the minimum 20 percent read news online[2].
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Mindich [8] contends that there has been a “generational shift” away from
traditional news, particularly when it comes to political news. Noting that 80
percent of people below 30 do not read newspapers daily while 70 percent of
older Americans do, and further noting that the median age of TV news viewers
is 60 years old [8]. The thing to notice is that even though the traditional way of
reading news have declined, both online newspapers and news on social media
have heavily increased (see figure 1). According to a survey done in 2016, a
majority, 62 percent, of U.S. adults are reading news on social media, with
18 percent being frequent readers [9]. But with the shift of media sources the
boundaries between news production and information creation and sharing are
gradually blurring in the current online news environments and social media
[10].

Fig. 1. Growth in use of social media for news (Survey conducted 2016 in the United
States).

2.3 Fake news

Misinformation or fake news is a wide term and can be divided into three differ-
ent sub-parts: a) serious fabrications (uncovered in mainstream or participant
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media, yellow press or tabloids); b) large-scale hoaxes; c) humorous fakes (news
satire, parody, game shows) [11]. This definition is used in research trying to find
algorithms that can detect fake news.

a) Serious Fabrications Fraudulent reporting and serious fabrications is not
unheard of in both old and new media. Yellow press and tabloids present a
wide spectrum of unverified new and uses eye-catching headlines (“clickbaits”),
exaggerations, scandal-mongering, or sensationalism to increase traffic or profits
[12]. Tabloids specifically emphasize topics such as sensational crime stories,
astrology and gossip columns about celebrities.

b) Large-Scale Hoaxes Hoaxing is another type of deliberate fabrication or
falsification in the mainstream or social media. It includes attempts to deceive
audiences with information disguised as news, and may be picked up and mis-
takenly validated by traditional news outlets.

c) Humorous Fakes and News Satire We distinguish serious fabricated news
from humorous ones. If readers are aware of the humorous intent, they may no
longer be predisposed to take the information as face value. News satire sites,
news parody, a.k.a. literally fake news is one specific genre with numerous sites
that present news “in a format typical of mainstream journalism but rely heav-
ily on irony and deadpan humor to emulate a genuine news source, mimicking
credible news sources and stories, and often achieving wide distribution” [11].

Fig. 2. Proportion of boys and girls who visit social networks on a daily basis
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2.4 Behaviour and sharing on social media

In 2016, a majority of the Swedes consider the Internet the most important
source of information [1]. At the same time, it is the content on the Internet
that is considered to be the worst thing, with false information as the number
one reason. When it comes to youth and children it is common to start searching
for information in a very young age. Already at the age of six years old some kids
start to look for information online and by the age of eleven years old, most kids
(91 percent) have searched for information online [1]. When it comes to social
media and networks, figure 2 shows how many boys and girls is visiting social
networks on a daily basis and by the age of 16-25 years old, 90 percent are using
social networks on a daily basis.

So what are people doing on their social networks? Well, in Sweden the
most common thing is to chat and post messages to other people. That is maybe
not that surprising, but what is interesting is that more people is sharing other
peoples content than posting their own (see figure 3).

Fig. 3. Proportion of users on social networks (12+ years) who update their status,
post messages, share content or post their own content daily or once in a while.

There are studies that indicates that social media users tend to isolate
themselves from uncomfortable opinions or opinions that they do not agree with
and form so called bubbles with opinion polarization[13]. It is an ideal scenario to
maximize engagement, but a very bad one for developing a healthy skepticism
toward news. And it is shown that confirmation bias easily leads to sharing
headlines without even reading the article. So articles that get a lot of tweets and
are shared on social media are not necessarily read very deeply. And similarly,
articles that get read deeply are not necessarily generating a lot of tweets [14].
The human behaviour of copying friends and unfollowing those with different
opinions gives echo chambers. And the network structure in those echo chambers
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is so dense that any misinformation spreads almost instantaneously within one
group, and are often so segregated that it does not reach other groups [12].

2.5 Perceived source credibility

Perceived source credibility can be defined as “judgments made by a perceiver
concerning the believability of a communicator” [15]. This is a definition that is
more important than ever. Between January 2015 and June 2016 the Stanford
History Education Group worked to test and validate a bank of assessments
of civic online reasoning — the ability to judge the credibility of information
of young people. The result, presented in a report, was bleak [16]. Noting that
most middle school students for example seemed unable to distinguish an ad
from a news story and to see and think about who is behind a story on a .org
URL [16]. The Internet can be seen as both the world’s best fact checker and
the world’s best bias confirmer [16] - often at the same time. Whether we like
it or not, we humans are vulnerable to manipulation by digital misinformation
thanks to a complex set of social, cognitive, economic and algorithmic biases.
Some of these have evolved for good reasons: Trusting signals from our social
circles and rejecting information that contradicts our experience served us well
when our species adapted to evade predators [12]. But with propaganda and
information flowing from different directions, the evolution are only making it
harder to know what to believe and not.

2.6 Features against fake news

Facebook is one of the companies which have started to take steps working
against fake news and misinformation. But even though they take responsibility
working against fake news they also state that in the end it is always up to the
reader to decide whether they can trust the source or not. "We cannot become
arbiters of truth ourselves — it’s not feasible given our scale, and it’s not our
role." - Adam Morresi, Facebook [17]. Instead the approach of Facebook is to
explore ways to give people more context about stories so they can make more
informed decisions about what to read, trust and share and ways to give people
access to more perspectives about the topics that they’re reading. According to
their latest press release in April 2017 [17], they are taking the following steps
against fake news:

– Better identifying false news through our community and third-party fact-
checking organizations so that we can limit its spread, which, in turn, makes
it uneconomical.

– Making it as difficult as possible for people posting false news to buy ads on
our platform through strict enforcement of our policies.

– Applying machine learning to assist our response teams in detecting fraud
and enforcing our policies against inauthentic spam accounts.

– Updating our detection of fake accounts on Facebook, which makes spam-
ming at scale much harder.

18



3 Method

The introductory work consisted of literature studies and the result of the liter-
ature is presented in the theoretical section. The aim of this paper is to evaluate
the attitude towards perceived source credibility and fake news in Sweden. A
survey was chosen for the most suitable option of collecting information about
the participants’ personal opinions. The focus group was youth, defined accord-
ing to the UNESCO and UN to be persons between 15-24 years old [18]. The
decision to go with a younger focus group is because they are the ones that are
grown up with social media. To get data to compare the results with, the survey
was also distributed to older people (25 -50 years old) to see if there was an
difference with the ones who have been introduced to social media later in life.

3.1 Survey

The survey was conducted in Sweden during April 2017. It consisted of twelve
questions and was distributed on Facebook and on a high school in Skellefteå.
All respondents were Swedes and the reason to distribute the survey on a high
school as well as on Facebook was to be sure to get a majority of the participants
in the focus group. The participants were asked about their age, sex, occupation
and then asked if they were reading or sharing news on social media. After
that the participants was divided into two groups. The participants who did not
read or share news on social media were asked why and then got to end the
survey. And the ones who read or shared news on social media, got to answer
how often they reflect upon the source credibility and who they think is most
responsible of making sure that they are not reading or distributing fake news.
The questions were designed so that people got to self-evaluate how much they
reflect on sources.

4 Results

The total number of respondents was 122 persons, with an equal amount of
women and men. 75 percent answered the survey on Facebook and 25 percent
answered the survey on the printed copy. 60 percent (73 persons) of the partic-
ipants were in the focus group 15-24 years old. The remaining 40 percent were
older than 24 years old, with 33 percent between 25-30 years old, 4 percent 31-40
years old and 3 percent 41+ years old. This age group was used as a reference
group and is here after referred to as 25+. 79 percent of the group was students
and 21 percent working. In the survey the participants got to answer questions
of which media they were using to read news. Most common was reading news
online, in apps or newspaper websites and social media, both with 77.5 percent.
Second most common media was news on TV with 61 percent, radio with 35
percent and newspapers with 20 percent. The social media service most com-
monly used to get in touch with news was Facebook with 85 percent of the
respondents answering that they read news on Facebook. Instagram was second
most common with 41 percent and after that Twitter with 32 percent.
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Fig. 4. Result: Do you share news on social media? (45 respondents in focus group, 15
respondents in the reference group)

Fig. 5. Result: Do you read news on social media? (73 respondents in focus group, 48
respondents in the reference group)

The next part of the survey was questions to decide whether the participants
were reading or sharing news on social media (see figure 4 and figure 5). There
was only four percent (five persons) answering that they did not read news on
social media, with four persons replying to the question why. The reasons they
wrote were: "Unsure of the source", "Misleading headlines", "Not interested"
and "I usually do not trust the source but I prefer to hear about the news on
social media and then get the details from SVT’s TV-news". The persons who
did not read news on social media networks then got to end the survey.

The participants who were actively reading and/or sharing news on social
media got to answer questions whether how often they reflect on who is sharing
news. If it is a friend/contact sharing news and if they reflect if there might be
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a company with personal interest behind a story. The results on these questions
are shown in figure 6, figure 7 and figure 8.

Fig. 6. Result: Do you reflect on the source of news on social media? (69 respondents
in focus group, 47 respondents in the reference group)

Fig. 7. Result: Do you reflect on who is the source of news when a friend or contact is
sharing? (69 respondents in focus group, 47 respondents in the reference group)

Regarding who had the most responsibility to make sure the news they are
reading and sharing are true, most participants thought that the responsibility
was with the original source. The second most common answer was the person
sharing the news and third, the person reading the news (see figure 9).
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Fig. 8. Result: Do you reflect if a company with personal interest is behind news? (69
respondents in focus group, 47 respondents in the reference group)

Fig. 9. Result from survey: Who do you think is most responsible making sure the
news is true?

5 Discussion

The result from the survey shows that when the participants got to self-estimate
their perceived source credibility it was a clear difference between the focus
group and older participants. The participants older than the focus group were
reflecting more on the source of news on social media.

In accordance with previous studies the survey confirmed that most people
are less critical towards news that friends and contacts share on social media.
The debate about fake news is important, because it spreads insight on the issue
and that we need to keep it in mind. Connecting to the motivation of Facebook,
to help people make better informed choices.

There are many different ways of fighting fake news but one way to make the
fight against fake news more efficiently, is to better understand how bad infor-
mation spreads. If, for example, bots are responsible for many of the falsehoods,
attention can lay on detecting them. If, alternatively, the problem is with echo
chambers, perhaps there should be more effort put into designing recommenda-
tion systems that do not exclude differing views. Since it is still a new topic, it is
hard to know, and the new features might help going in the right direction but
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so far it is always up to the reader to decide whether they trust the information
or not.

6 Conclusions

In the beginning of the paper two questions were asked. How are people effected
by fake news and how often do young people in Sweden reflect on the source
of the news in social media? The conclusions we can draw is that the issue
with fake news in social media is a problem in our society. Research shows that
misinformation have an effect on people, even though it is discredited afterwards.
The conducted survey also showed that some young people never reflect on the
source of news on social media. As well as that the participants are more likely
to trust something that their friends have shared, contributing to the so called
echo chamber effect. When it comes to companies the result was worse, with a
third of the participants answering that they never reflect if a company is behind
a news story.

The positive sign of the survey was that most people think it is the reader
and person sharing who should check the source. Which gives hope, even though
the experience and knowledge is low today. Another hope for the future is that
social media networks like Facebook currently are working on new features, try-
ing to prevent sharing of fake news and it will be interesting to see what effect
it will have.

References

[1] O. F. Pamela Davidsson, “Svenskarna och internet,” 2016. https://www.iis.se/
docs/Svenskarna_och_internet_2016.pdf, accessed 2017-05-02.

[2] C. S. V. Sacha Wunsch-Vincent, Graham Vickery, “The evolution of news and the
internet,” 2010. http://www.oecd.org/sti/ieconomy/45559596.pdf, accessed
2017-03-14.

[3] L. V. e. b. R. K. M. Sigal and M. Schudson, Sources make the News. New York:
Pantheon, 1986.

[4] A. Samuel, “To fix fake news, look to yellow journalism,” 2016. https://daily.
jstor.org/to-fix-fake-news-look-to-yellow-journalism/, accessed 2017-
04-14.

[5] S. L. Ecker, Ullrich K.H. and J. Apai, Terrorists brought down the plane! —No,
actually it was a technical fault: Processing corrections of emotive information.
Quarterly Journal of Experimental Psychology 64:2, 2011.

[6] G. V. Sasha W. Vincent, Participative Web and User-Created Content: Web 2.0,
Wikis and Social Networking. OECD, 2007.

[7] . H. M. Kaplan, A. M., “Users of the world, unite! the challenges and opportunities
of social media.,” 2010. http://www.sciencedirect.com/science/article/pii/
S0007681309001232,, accessed 2017-04-05.

[8] D. Mindich, Tuned out—Why Americans under 40 don’t watch the news. New
York: NY: Oxford University Press, 2005.

23



[9] G. Jefrey and S. Elisa, “News use across social media plat-
forms 2016,” 2016. http://www.journalism.org/2016/05/26/
news-use-across-social-media-platforms-2016/, accessed 2017-03-12.

[10] C. N. J. . R. V. L. Chen, Y., “News in an online world: The need for an “automatic
crap detector”,” 2015. https://doi.org/10.1093/qje/qjr035, accessed 2017-04-
11.

[11] C. N. J. . R. V. L. Chen, Y., “Deception detection for news: Three types of fakes,”
2015. https://www.researchgate.net/publication/281818851, accessed 2017-
04-11.

[12] F. Menczer, “Misinformation on social media: Can tech-
nology save us?,” 2016. http://theconversation.com/
misinformation-on-social-media-can-technology-save-us-69264, accessed
2017-04-16.

[13] T. Tuoma, “Social isolation. a study on opinion polarization and normative pres-
sure in social media.,” 2014. http://www.diva-portal.org/smash/get/diva2:
791414/FULLTEXT01.pdf.

[14] F. Manjoo, “You won’t finish this article. why people online don’t read to the end.,”
2013. http://www.slate.com/articles/technology/technology/2013/06/
how_people_read_online_why_you_won_t_finish_this_article.html, accessed
2017-04-16.

[15] D. J. O’Keefe, Persuasion: Theory and research. Current communication, 2, New-
bury Park, Calif. : Sage Publications, 1990.

[16] S. H. E. Group, “Evaluating information: The cornerstone of civic online reason-
ing,” 2016. https://sheg.stanford.edu/upload/V3LessonPlans/Executive/
20Summary/2011.21.16.pdf, accessed 2017-03-09.

[17] A. Mosseri, “Working to stop misinformation and false
news,” 2017. https://newsroom.fb.com/news/2017/04/
working-to-stop-misinformation-and-false-news/.

[18] UNDESA, “Definition of youth.” http://www.unesco.org/new/en/
social-and-human-sciences/themes/youth/youth-definition/, accessed
2017-04-05.

[19] J. E. Dittmar, “Information technology and economic change: The impact of the
printing press,” 2011. https://doi.org/10.1093/qje/qjr035, accessed 2017-04-
11.

24



Examining the possibilities and accuracy of
measuring tree heights using an iPhone 7 Plus

Filip Hammarberg

Department of Applied Physics and Electronics
Umeå University, Sweden

id12fhg@cs.umu.se

Abstract. Current instruments that use optical measurements for cal-
culating tree height cost between 1 700–17 000 SEK [4, 5]. Meanwhile,
modern smartphones have similar technology built into them. This pa-
per will investigate how well Apples lastest smartphone to date (Iphone
7 Plus) will perform tree height measurement, hopefully making forest
management tasks more accessible for forest owners. As it turned out,
the most critical results are reasonably good for most applications.

1 Introduction

In forestry, a forest management plan is an important tool for planning the
actions needed to take care of the forest over time. What is also important is
keeping the plan updated [2] in a couple of different ways, two of which are site
index and timber volume. Site index describes the potential for trees to grow at
the location. Timber value represents the volume of the whole trees, including
tree bark but excluding branches, per acre at the location. Both of these values
require the tree height of a selection of the trees to be calculated. The results
are subject to change over time making them important to frequently update.
Geometry is often used in the measuring process to calculate the distance from
a tree’s bottom to its top (the tree height). The method used by current instru-
ments to calculate tree height could theoretically be accomplished by a modern
smartphone using its gyroscope, but will it be accurate enough? In addition,
the distance from the tree to the measuring point could also theoretically be
measured using a smartphone using its accelerometer. These two measurements
will be examined independently using an Iphone 7 Plus.

The main target group for a replacement of current instruments is forest
owners themselves, rather than professional woodsmen. When stocktaking one’s
own forest, or an interesting forest estate for sale, it can be cost efficient not
having to buy an expensive tool for that kind of irregular use. Woodsmen on the
other hand can probably warrant such investments. Hence, it has to be at least
as precise as the cheapest instrument commonly used so that there is a utility
with it.
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2 Objective

The objective is to investigate and analyze whether it is possible or not to mea-
sure tree heights accurate enough for forestry, using an Iphone 7 Plus. Can
the technology inside this smartphone support the production of data precise
enough for measuring tree heights, hence removing the need of buying separate
instruments for the task? The following distances will be measured:

– a horizontal distance of approximately 20 meters using its accelerometer or
GPS data,

– a vertical distance (tree height) of approximately 15–20 meters using its
gyroscope.

Additional geometry calculations will be made with the raw data collected
from the smartphone. Problems due to natural circumstances, like branches
blocking the view, will not be taken into account since current methods suf-
fer from that as well.

The results will be used as a foundation to determine if it is possible to build
an app for either or both of these tasks. Building an app will however not be
a part of this research. If the first task of measuring the distance between the
tree and the measuring point fails (either via accelerometer or GPS data), the
second task of measuring the tree height still is useful using a known distance
from the tree.

3 Theory

There are two commonly used methods for measuring tree heights where the
most common is method 1 described below [7].

Method 1 is used at a known distance from the tree, from which it first
measures the angle from the user’s eyes to its top and then down to its bottom.
The tree is assumed to be perpendicular to the ground so that it forms a right
triangle between the tree bottom, tree top and user. Trees usually grow this
way, straight up. But the ground is not always flat, making it important to
make sure the measurement is made from an equal height as the tree’s bottom.
The calculated heights are then added (see fig 1). This method is typically used
with an optical height meter.

Method 2 uses uniformity. It consists of a tool with two spikes that are placed
at a specific distance from the users eye. The user then walks to the distance
from the tree where the two spikes marks the bottom and top of the tree (see fig
2). The tree height is then equivalent to the distance from the tree. This method
uses a less expensive tool than method 1, but is not as accurate in its results.

3.1 Obtaining distance from tree

Obtaining the distance between the measuring point and the tree will be tested
using two techniques.
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Fig. 1. Measuring tree height using method 1.

Fig. 2. Measuring tree height using method 2.
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1. Integrating accelerometer values twice: Moving from the tree to the measur-
ing point, recording accelerometer values produces data that can be used.
First integrating it from acceleration to speed, and then from speed to po-
sition (distance). As long as the initial movement is zero, position can be
calculated [3].

2. Comparing GPS location data between tree and measuring point.

3.2 Calculating tree height using geometry

Calculating the tree height using geometry will be tested regardless of how the
distance from the tree has been calculated. If that distance is not possible using
the smartphone it will be measured using a measuring tape or a rangefinder.
With a known distance d from the tree, and the assumption that the tree is
perpendicular to the ground, a right triangle is formed between the user’s eyes,
the tree at the same height as the user’s eyes, and tree top (see fig 1). Using the
smartphones gyroscope to determine the angle a up to the tree top and b down
to the ground, the tree height H can be calculated using Eq. (1).

H = d tan(a) + d tan(b) (1)

4 Method

Getting the distance from the tree to the point of angle measurement has been
tested using two approaches; GPS data and using the accelerometer. The free
Iphone app PowerSense [9] has been used to record sensor data from the smart-
phone. Calculating the tree height based on angles is made using the built-in
Compass app with its level meter.

4.1 Measuring horizontal distance from tree using GPS data

The GPS location coordinates has been captured at two points with a known
distance between them and then put into the following equations [8] to calculate
the (shortest) distance d between them:

a = sin2(
∆ϕ

2
) + cosϕ1 × cosϕ2 × sin2(

∆α

2
) (2)

c = 2× atan2(
√
(a),

√
(1− a)) (3)

d = R× c (4)
where ϕ = latitude, α = longitude, and R = earth’s mean radius approxi-

mated to 6,371 km.
The GPS system uses the 1,575.42 MHz frequency which can penetrate rain

and clouds, thus bad weather should not compromise the reception. However, a
GPS receiver needs a somewhat clear line of sight to at least four satellites [1].
In a dense forest this could be a problem with trees blocking the GPS signal
locally.
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4.2 Measuring horizontal distance from tree using accelerometer
data

The recorded accelerometer data is captured in three dimensions, whereof the
two parallel to the ground are of interest as long as the smartphone has its screen
facing the sky or ground (i.e. is laying flat on the ground).

Fig. 3. Phone axes.

The smartphone was put flat on the ground and moved along its x-axis (see
fig 3 for directions of the axes) three different distances; 0.33, 1.00 and 3.00
meters. The accelerometer data recorded for its x-axis was then studied for each
measurement. The approach of going from acceleration to distance contain two
steps and one initial assumption that the device is at rest in the beginning.

Knowing an objects acceleration over a period of time, one can calculate how
much its velocity has changed. Given that the object initially is as rest, this will
give the actual velocity and not only the change using Eq. (5):

v(t1) = v(t0) + a(t0)×∆t (5)

where v = velocity, t = time since beginning, a = acceleration and ∆t =
interval between measurements. Now knowing the object’s velocity over a period
of time, one can calculate how much distance it has traveled using Eq. (6):

p(t1) = p(t0) + v(t0)×∆t (6)

where p = position and v = velocity and ∆ t = interval between measure-
ments.

4.3 Measuring vertical distance (tree height) using level meter

With the Iphone’s Compass app running (with the level meter on page 2 within
the app, see fig. 4), the smartphone is held in front of the eyes at an arm’s length
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distance pointing at the top and then bottom of the tree. This way it is easier to
get it pointing correctly rather than holding it flush against the eye (see fig. 5).
One of the angles will be negative, therefore only absolute values of the angles
are used. As a reference height, the tree will also be measured using the optical
height meter Suunto PM-5 [4] which costs around 1 700 SEK and is popular
among foresters. The more advanced height meters that cost around ten times
more are rarely used by others than professional woodsmen, and are therefore
not compared to since they are not within the target group.

Fig. 4. Level meter app

Fig. 5. Measuring angles with smartphone.
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5 Result

The results from the three different measurements are presented in table 1, 2
and 3 below.

5.1 Distance from tree using GPS data

Table 1. Comparison between measurements using GPS data, and actual distance.

Actual distance (m) Result of measurement (m)

22.0 24.0
20.5 17.0
15.0 16.5
25.0 27.6

5.2 Distance from tree using accelerometer data

Table 2. Comparison between measurements using accelerometer, and actual distance
measured with measuring tape

Actual distance (m) Result of measurement (m)

0.33 0.036
1.00 0.086
3.00 0.359

5.3 Tree height using level meter
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Table 3. Comparison between measurements using Iphone 7 Plus, and actual height
measured with a Suunto height meter [4].

Actual distance (m) Result of measurement (m)

12.8 12.6
11.5 11.7
13.5 13.9
10.4 10.2
15.6 15.7
16.4 16.2

6 Discussion

It seems like we are not ready to replace current instruments for measuring the
distance between the tree and measuring point. Depending on the application
it might be accurate enough to calculate that distance using GPS data. But
when it comes to the actual tree height measurement based on a known distance
between the tree and measuring point, the results are very close to the refer-
ence heights measured with a commonly used instrument that also requires that
known distance.

6.1 Calculating distance from tree using accelerometer

Measuring distance between the tree and point of angle measurement using ac-
celerometer is not accurate enough. This was expected since the errors grow
quickly integrating from acceleration to position; if, for example, the measure-
ment of acceleration has a 0.01 error, it will grow to 0.01× t2 (where t = time)
which after only 30 seconds will produce an error in distance of 9 meters.

6.2 Calculating distance from tree using GPS data

Measuring distance between the tree and angle measuring point using GPS data
is almost accurate enough. The difference is sometimes so small that it does
not make that big of a difference. But often it varies a few meters, making for
instance noticeable errors when using the result to calculate the forests site index
(see fig. 6).

6.3 Calculating tree height using level meter in Iphone 7 Plus

As earlier mentioned, current instruments for measuring tree height uses measur-
ing tape or a rangefinder to calculate the distance from the tree. If the calculated
tree height using the smartphone is based on such, a replacement of those instru-
ments could still be viable. As seen in the results section, the difference between
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Fig. 6. Site index table for pine. [6]

the results and the reference heights only differ around two percent. The mea-
surements with the reference optical height meter were conducted by a for the
task trained person, who has used such measurements in forestry. This makes
these measurements better as reference heights than if measured by a novice
user. However, a better way to determine the accuracy would be to measure
known heights with both the reference height meter and the smartphone. It was
not possible to find such heights with good enough precision.

7 Conclusions

The results can be of use in some applications. To completely measure a tree’s
height using a smartphone and nothing else, it is not accurate enough for most
forest management situations. But to replace current instruments that already
depend on a measuring tape or such to measure the distance from the tree to
the measuring point, it will in most cases be accurate enough. Determining site
index, which is a common area of use for this task, could use this technique with
good results. This is if the complete functionality is built into an app, making
the user only have to point and shoot to quickly have the result presented on
screen calculated on the fly by the device.
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Abstract Smartphones is becoming more and more a part of everyday
life. Designing mobile applications have never been more important. Ho-
wever it is not only important to make a great looking application but
it also have to be easy to use. Fitting everything into a small screen and
making it usable is a challenge even for experienced designers. Using swi-
pe to reveal or execute a contextual action is adopted in many of todays
applications, to remove some otherwise visual context from the screen.
This study investigates the user experience and how frequently contex-
tual swipe is being used. It also focuses on the awareness of contextual
swipe and discusses issues and improvements. A test is performed on
7 people to test how frequent contextual swipe is used by experienced
smartphone users. The results show that experiencead users know about
contextual swipe but tend not to use it. If a swipe action is natural it is
more likely that the users will use it, e.g swipe-to-delete.

1 Introduction

Controlling and navigating using gestures on mobile devices have been around
since the beginning of the twenty-first century, although it really made a bre-
akthrough when Apple launched the iPhone in 2007 [1]. Apple used multi-touch
technology to allow their users not only to point and tap but also zoom, pinch
and swipe. Using gestures as controls was soon adopted by designers and they
experimented with the possibilities.

Gestures are always hidden in the design, hence the users need to remember
them. When an option is hidden less people will use them[1]. One of the biggest
issues is that there is no standard across different applications for gestures.
Swiping right on an email in Apple Mail will mark it as unread and in Google
Inbox it will archive the mail [1]. For those who use Google’s material design
[2] there are some guidelines to follow, it is mainly used when designing for
Android and cross platform use is still an issue. There are some applications
that run on both platforms that (e.g Youtube, Facebook Messenger) works the
same on Android and iOS.

Many touch gestures still get limited use, one that has been widely adopted
though is swipe-to-delete (always done by swiping left)[3]. It’s done by dragging
a finger across an item which resembles the physical action of crossing off a list
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Fig. 1. Spotify’s iOS app - Using swipe to delete a song from a playlist

item with a pen, displayed in figure 1. It was initially introduced by Apple in
the iOS Mail application. Today it is used not only for removing an item but for
an entire set of contextual actions.

When launched not many users where aware of swipe-to-delete, today it is
widely used by both iOS and Android users. It is used in applications to prioritise
content and remove some visual context from the small mobile screen [4].

1.1 Objective

The objective of this study lies in determining how frequently contextual swipe
is being used by users in mobile applications. Furthermore this study aims to
investigate how aware users are of contextual swipe and when and where it
is being used. Issues with contextual swipe is also going to be discussed with
possible improvements.

2 Theory

The following section is going to explain some concepts a bit further for better
understanding. Positive and negative effects of using contextual swipe is also
going to be presented.

2.1 Contextual actions

Contextual actions are actions possible to make within a certain context (object).
An example of this is a contextual menu (see fig 2.) which is a menu for a specific
object that contains actions specific to that object [3]. In this study focus is put
on contextual swipe, which is using swipe (right or left) on an item to reveal
available actions (contextual actions).

In this paper the following definition of contextual actions is going to be used
- Contextual actions are one or many actions that is either performed or revealed
when an object is swiped right or left. For instance in figure 1 swipe is used to
perform the action of removing a song. In figure 3 two actions is revealed by
swiping left, the action is executed when either icon is clicked.
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Fig. 2. Contextual Actions - Contextual Menu in Mac OSX

2.2 Signifiers

Signifiers communicate where an action can take place. They hint how an object
can be used and let the user know that an action is possible. An example of
a intentional signifier is a door sign that says “push to open”. There are also
unintentional signifiers, for instance a trail made on a field or in the woods
where other people has walked before determining the best possible path.[5]

2.3 Benefits of contextual swipe

Using contextual swipe in an application enables benefits for the user[6]. Looking
at the design of the application the screen will be clearer and have less clutter
since the actions are hidden and activated with swipe. It also enables a more
natural user interface for instance dragging an object off screen to delete. In
a study done by Luke Wroblewski[7] he saw that gestures tended to be similar
across cultures and experience. As an example, when asked to delete an item most
people, regardless of nationality, tried to drag the object off screen. Another big
benefit with using contextual swipe and gestured navigation is that it is faster
to use than navigating the menu to find the right option.[8]

2.4 Issues with contextual swipe

There are some disadvantages with contextual swipe. This section is going to
explain a few of them. As mentioned before contextual swipe is actions activated
or revealed when an object is swiped, right or left [3]. Since they are hidden and
lack signifiers, users can have trouble finding them. The lack of signifiers also
cause users to forget to use them. Another problem is the fact that not every app
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uses them when possible, this will slow down the user learning process. Therefore
when encountering a new app a user is unaware if contextual swipe is possible or
not. When an object, e.g a list item, is swiped the context of the object is often
obscured and partly replaced with an action, e.g delete. This can cause the user
to be unsure of picking the right item to delete and have to redo the action[4].

Fig. 3. Wunderlist’s iOS app - Object context is obscured when swiped to reveal pos-
sible actions.

Contextual swipe is primarily used to delete items[4]. However in applications
contextual swipe can reveal more than destructive actions and this can confuse
users. For instance in Spotify’s iOS application a left swipe can both add a song,
if not part of the users library, or delete it. Since adding is not a destructive action
most users will not automatically think of using the gesture to add a song. Using
multiple actions with the same gesture within one application will slow down the
learning process for the user as well as making it harder to remember them. This
is know as the Fan Effect [9] - which is a psychological phenomenon in cognitive
psychology where recognition times or error rate for a specific concept increases
as more information about the concept is acquired.

If used wrong, contextual swipe can lead to loss of important items, e.g an
email or a message. Since swipe is an easy gesture to perform it can be used by
mistake and delete an important item. Horizontal swipe is used to go back to
previous page in iOS, because of this contextual swipe can cause trouble for the
user by performing an unwanted action.[1]

3 Method

To determine whether users are aware of or use contextual swipe a test was
performed in April 2017 at Umeå University. The test was done on 7 people,
according to studies [10] the magic number for usability testing is 5.

The purpose of the test was to see how users navigate two applications where
contextual swipe is available. The users are going to be given different tasks
within two applications. One of the applications that is going to be used is
Spotify which uses contextual swipe to save, queue or delete songs. The other
application is Wunderlist which uses contextual swipe to edit and delete posts
and to-do lists. All actions can be made with both regular navigation (through
a menu) and with swipe. During the test users where asked to think loud, show
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and tell how they completed the task at hand. These applications were chosen
mainly because they both use contextual swipe, but also to be able to analyse
an application that most people have used (Spotify) and one they have never
used (Wunderlist). The test subjects were asked before the test if they were
familiar with the applications or not. The reason for wanting one known and
one unknown application is being able to compare how the user navigates. In an
known application the user tend to navigate as they would normally compare it
to an unknown application and find out if they navigate in the same way or try
something different.

All test was done with iOS as platform and testing was done with current
iOS users. The focus is going to be put only on iOS since e.g Spotify on Android
isn’t using contextual swipe in the way the study aims to test. The two first test
was done as pilot tests, to test the test. The results from the test were all good
and the data for all 7 tests could be used in the result.

3.1 Mobile Applications used when testing

Spotify is a music streaming service with over 40 million users world wide. In
the nordic countries (Sweden, Finland, Norway and Denmark) Spotify has over
7 million active users in a year[11]. Spotify is a cross platform service that can
be used on many devices e.g desktop, smart-phone, tablet, online and more. An
example from the Spotify iOS application can be seen in figure 4.

Wunderlist is an application for creating and sharing to-do-lists. The com-
pany is owned by Microsoft and is a cross platform application that can be used
on for instance OSX, iOS, Android, Windows and more. Wunderlist has more
than 13 million users world wide. An example from Wunderlist can be seen in
figure 5.[12]

3.2 The test

The test subjects were all from Umeå University and had at least 2 years expe-
rience with using a smartphone running iOS (i.e iPhone). The tests was done in
the test subjects native tongue Swedish.

Each user was given tasks within Spotify and Wunderlist. The following tasks
was performed in Spotify:

– Queue a song
– Add a song to Songs
– Remove the added song from Songs

and in Wunderlist:

– Add a post to an existing To-Do-List
– Edit the name of the created post
– Remove the post completely
– Change the name of the To-Do-List
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Fig. 4. Spotify’s iOS app - Playlist in Spotify, queueing a song using swipe

While performing a task they were asked to explain how they solved it. This
provided qualitative data for the study and was gathered to show how frequent
contextual swipe is used by every day smartphone users.

After finishing the users were given 2-5 questions depending on how they
navigated the application. If they used swipe to navigate, they where asked
questions about where they used swipe and when. If they did not use swipe they
were shown that it was possible and they were asked if they knew about it. All
were asked if they liked the concept of contextual swipe.

4 Results

Six out of seven users used the three-dot menu to navigate and complete the
tasks in Spotify. The seventh user started out using the menu but after the first
task remembered that swipe was possible and used that instead. In Wunderlist
(43%) used swipe for the second and third task, everyone completed the first
task by pressing the post.
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Fig. 5. Wunderlist’s iOS app - A to-do-list in Wunderlist, revealing possible actions
with swipe.

Everyone, whether they used swipe or not, knew that it existed but only
one used swipe as a first navigation option. The others tended to use the three
dotted menu because they knew that it would work. All users knew about swipe
but tend not to use it because it does not always exist, it can change in updates
and therefore it is hard to remember where it exist and what the action is.
Everyone knew about contextual swipe but, except one, who forgot or chose
not to use it. One test person said that if there was an indication of that they
existed one would remember to use it. In Spotify half of the users knew that
swipe was a navigation option. However all users said that they use swipe in
email applications (both Google and Apple mail applications).

5 Discussion

Looking at the results it is clear that users, even experienced smartphone users,
know about contextual swipe but they tend not to use it. The reason seems to be
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that lack of consistency and signifiers in implementations make users unaware
and unsure of usage. The inconsistency in usage confuse users and also makes
it harder to remember if swipe is available and what action will be performed.
It is easier to navigate through a menu that they know will work and not cause
an unwanted action. When a swipe action is unnatural, a natural swipe action
is e.g swipe-to-delete, users tend not to try it and if they perform an unwanted
action might occur and they stop doing it. If an application with unnatural swipe
actions, e.g queue in Spotify, do not show the user either with a signifier or a
tutorial the possibility of them finding it is very low. Since Spotify is using more
than one action when swiping left in their application they are making it even
harder for their users. Adding and deleting a song is the same swipe motion
but in different places this can cause confusion, unwanted errors and make users
frustrated which makes them less likely to use swipe. In email applications where
contextual swipe, to a certain degree, has a more consistent usage and the actions
is more natural and logical more users seems to be using them. It would be
interesting to test if these users would use swipe to delete in other native iOS
applications where swipe-to-delete is a standard in nearly everyone.

The results are hardly surprising since hiding objects, especially without
signifiers, will make them harder to find and used less. Even though most seem
aware of the possibility to swipe they still need to be taught by each individual
application what is possible and trying to remember for each application what
is possible is not probable. If signifiers are added, for instance, moving an object
sideways revealing that there is something behind, will teach and show users
the possibilities and reminding them that they exist. Using swipe as the only
possible option to navigate is not the best idea, especially if the application
is not used everyday. Contextual swipe seems to be a good complement to a
standardised menu for those users that put the energy into learning them. For
them the navigating will be quicker and more efficient than using the menu.

6 Conclusion

The study shows that experienced users tend not to use contextual swipe in
applications they are unfamiliar with or where they are unnatural. Most users
does not take the time to learn what is available in each application, even if it is
one they use often. The frequency of use depends more on if the swipe-action is
natural and consistent. Users seems aware of the existents of contextual swipe
as a concept, however not when and where it is available. Some users know that
it exists but they forget or chose not to use it because they know that the menu
will do the same and correct the first try. A possible solution to this is to add
subtile signifiers and let the user know that swipe is available. Using a tutorial
or a popup showing the possibility is also an option.

Referenser

[1] Z. Kollin, “Misused mobile ux patterns,” 2015, acces-
sed 2017-03-14. [Online]. Available: https://medium.com/@kollinz/

42



Testing the user experience of swipe gestures... 9

misused-mobile-ux-patterns-84d2b6930570#.m2pug4ohj
[2] Google, “Patterns - gestures,” 2017, accessed 2017-04-07.

[Online]. Available: https://material.io/guidelines/patterns/gestures.html#
gestures-drag-swipe-or-fling-details

[3] A. Inc, “Contextual menus,” 2017, accessed 2017-04-10. [Onli-
ne]. Available: https://developer.apple.com/library/content/documentation/
UserExperience/Conceptual/OSXHIGuidelines/ContextualMenus.html

[4] A. Li, “Using swipe to trigger contextual actions,” 2017, accessed 2017-03-12.
[Online]. Available: https://www.nngroup.com/articles/contextual-swipe/

[5] D. Norman, “The design of everyday things,” 2013, p.13-14.
[6] N. Babich, “Basic patterns for mobile navigation,” 2016,

accessed 2017-05-08. [Online]. Available: https://uxplanet.org/
basic-patterns-for-mobile-navigation-d12a87686efe

[7] L. Wroblewski, “Design for mobile: What gestures do people use?” 2010, accessed
2017-05-08. [Online]. Available: https://www.lukew.com/ff/entry.asp?1197

[8] R. RITCHIE, “5 amazing ios 7 gestures: How to get mo-
re done faster!” 2013, accessed 2017-05-08. [Online]. Available: http:
//www.imore.com/top-5-secret-ios-7-gestures-how-get-more-done-faster

[9] J. Anderson, “Retrieval of propositional information from long-term memory,”
October 1974.

[10] J. Nielsen, “How many test users in a usability study?” 2012, accessed 2017-04-28.
[Online]. Available: https://www.nngroup.com/articles/how-many-test-users/

[11] Teosto, “Eight million streaming music services users in the nordic
countries — joint nordic digital music survey 2014,” 2014, acces-
sed 2017-04-28. [Online]. Available: https://www.teosto.fi/en/teosto/articles/
eight-million-streaming-music-services-users-nordic-countries-joint-nordic-digital

[12] C. Reber, “Our future wunderlist joins microsoft,” 2015, aces-
sed 2017-04-28. [Online]. Available: https://www.wunderlist.com/blog/
our-future-wunderlist-joins-microsoft/

43



44



Evaluating the Process of Creating a Bitcoin
Wallet for New Users

Marc Coquand

Department of Applied Electronics and Physics
Umeå University, Sweden
mcoquand@gmail.com

Abstract. Bitcoin is the worlds first decentralized currency and full of
potential and applications. However currently the currency suffers from
major usability, security, privacy and ethical issues. This study aims to
take a look at the issues currently with Bitcoin from a UX perspective.
More specifically it will evaluate the Bitcoin wallet creation process to
see what kind of problems arise amongst university students and also
what strategy they chose when researching what Bitcoin wallet to use.
The results from the study points to that Bitcoin suffers from flaws
in usability especially in the overwhelming amount of choice that the
average user faces when installing Bitcoins.

1 Introduction

Bitcoin is the world’s first completely decentralized digital currency [1]. It is
open source and peer-to-peer. A decentralized currency means that no country
or central bank owns the currency, rendering it safer against server downtime [1].
Bitcoins are stored in a digital wallet and can be used to make purchases, so
called transactions. Transactions are done by moving some amount of balance
from one or more accounts (called input addresses) into one or more accounts
(called output addresses). These addresses are indexed by the fingerprint of a
public key [2]. As of February 24, 2017 the estimated value of a single Bitcoin
reached a peak at $1,200 and with a market cap of $18.6 billion [3, 4]. Bitcoins are
implemented using Blockchain systems. Blockchains are distributed databases
that work as public ledgers where each block contains a time stamp and a link to
the previous block. They are secure by design [1] and completely decentralised.
This makes them ideal for recording events, medical records and transaction
processing. These are a core component for building decentralized currencies
such as Bitcoins as they can work as a distributed ledger that can record a
transaction between two parties efficiently and in a verifiable and permanent
way [1].

Currently Bitcoins are perceived as cumbersome, needs more development
and refinement and that it is not easy enough for mainstream amongst con-
sumers and merchants [5]. In a study with 990 Bitcoin users 22% had reported
that they had lost money due to security breaches [6]. Public key cryptography
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suffers from numerous usability issues. Despite this known complexity, Bitcoin
uses cryptography extensively when making purchases [2]. All of this points to
that the current way to handle Bitcoins suffers from numerous flaws in safety
management and usability. This report will look at how the current Bitcoin
wallet creation process is, what usability problems they face, what information
about security maintenance is lacking for the users after creating them.

2 Objective

If a user is wants to make a purchase at a shop using Bitcoin, they must first
be able to create and understand Bitcoins. For Bitcoins to become usable and
penetrate the market they must therefore first be accessible and understandable
for common people. As been discussed in the introduction, This study aims to
evaluate the current user experience of the Bitcoin wallet creation process to
identify and analyze what difficulties that arise. The aim of this study is to
evaluate the current Bitcoin wallet creation process [7] from a UX perspective.

3 Theoretical framework

This study will consist of a behavioral, qualitative usability study. A usability
study consists in this case of asking users to complete tasks related to creating
Bitcoin wallets in order to find which usability problems that arise [7]. This is
recommended since this study aims to find ‘what people do’ behaviours and also
a qualitative method will pinpoint why these issues exist and also give insight
on how they can be fixed [7].

Bitcoin purchases requires the person to have a Bitcoin wallet where they
store their Bitcoin. These can be created using various different tools and web-
sites. This study will focus on the process from the main bitcoin website1 to see
which tool the user selects and what problems arise during the installation of
the tool.

When doing ethnographic field studies Nielsen [8] suggests the formula 1 −
(1 − L)n to find the amount of people needed to test on to find a percentage
of usability problems. In this formula n is the amount of subjects and L is the
amount of usability problems discovered in a single user.

Interviews will be used in this study to get the general attitude of the user
surrounding Bitcoin and be used to answer what the user’s initial experience is
with Bitcoins.

3.1 Bitcoin wallet creation process

The main website When entering the main website for selecting your wallet
the user is greeted by a text telling them to choose their wallets and also a couple
of filters to filter by mobile, desktop, hardware and web. Underneath the filter
1 https://bitcoin.org/en/choose-your-wallet
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section there is a couple of digital Bitcoin wallets to choose from in a grid. From
there the user can select the different wallets to get a description of what they
do.

4 Methods

In this article, the aim is to evaluate the current user experience of the Bitcoin
wallet creation process. The Bitcoin wallet creation process is defined here as
the journey from the idea of creating a Bitcoin wallet to the creation process
itself is finished.

Fig. 1. The service journey of creating a Bitcoin wallet

4.1 Interview

In order to evaluate the Bitcoin wallet creation process an interview will be
conducted to ask what tactics the user would use to find out how to create a
Bitcoin wallet, using open ended questions where the users can motivate their
thought process. The purpose of this is to figure out if the method that the user
would use matches the current method of accessing the Bitcoin Wallet page.
This is to give insight to whether the method that the average user would use
matches the current method of accessing the website. The following questions
will be asked:

– What is your current knowledge of Bitcoins?
– If you wanted to start using Bitcoins. How would you do it?

Afterwards this will be weighed against the current method of finding Bitcoin
wallets.
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In this study the users will only be asked which method they would use to
find out more about Bitcoin wallets. However it could be that what the user says
is not what they would actually do in reality as suggested by Nielsen [9].

4.2 The user study

In the user study the user will test going from the main Bitcoin Wallet creation
page to see what kind of problems that arise. This study will assume that L =
31% since that is the results that Nielsen averaged from when doing his studies.
Therefore it will be done on 7 people to get an approximate 90% of all usability
errors [8]. This interview will be a semi-structured interview [9, 10].

Each test will be done in a closed environment where each user will try to
install a Bitcoin Wallet on a Macbook running mac OS 10.12. During this process
the user will be encouraged to think-aloud to get a more comprehensive idea of
what difficulties the user faces. The user will also get a brief introduction to
what Bitcoin is and how it works. The steps of the test are as follows:

– The users are given a brief introduction to Bitcoin and how it works.
– The user is given the task to select one digital wallet for Macs.
– The users selects one wallet, motivates their choice and downloads the wallet

on that wallet’s homepage
– The users then follows the installation instructions of the application.
– The users are asked what their overall impression was of the installation

process.

After the process the test user will be asked how the process felt and what
issues they encountered along the way. If the user gets stuck in the process the
test will be terminated at that step and then the user will be asked what went
wrong. The interviews and tests were done on the sixth of april 2017 where all
the test subjects were students and six out seven subjects were women.
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5 Result

5.1 Test results

The test and interview is structured in 5 different parts as seen in figure 2 with
it’s own term. The test users are represented as person TP1...TP7 respectively.

Term Definition
Q1 What is your current knowledge of Bit-

coins?
Q2 If you were to start using Bitcoins, how

would you do it?
T1 Select one Bitcoin wallet and motivate

your choice
T2 Attempt to install the Bitcoin wallet
Q3 What was your overall impression of the

installation process?
Qu Quotes from things the user said during

the test.

Fig. 2. Questions and Tasks
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In figure 3 the results from the interview are presented.

Answers
Q1 The majority of the users had heard that Bitcoin was a currency that you

use for online payment [TP1,TP2,TP3,TP4,TP6,TP7]. However some specified
special use cases such as that it was specifically used for Darknet [TP2] and
games [TP3]. a

Q2 Most of the test persons would use Google to find information about Bit-
coins[TP1,TP3,TP5,TP6,TP7]. However two exceptions were that one person
said they would call their bank [TP4] and one said that they would ask their
brother [TP2].

T1 Test persons clicked around trying to find the wallet they wanted to use
[TP1,TP2,TP3,TP5]. Whereas some chose to open a new tab in the browser
and search on Google instead [TP6,TP7]. Every single user chose a different
wallet and had different motivations such as going with the first available
option [TP4], how friendly it was to newcomers [TP5], no particular reason
[TP3,TP4], green description is good [TP1] and chose based on an article on
the web [TP6, TP7].

T2 Almost all test persons installed the wallet without any problem
[TP2,TP3,TP4,TP5,TP6,TP7] except one who could not install the wallet
since they had chosen a wallet that was not compatible with the operating
system [TP1].

Q3 Some users said that the process itself was straight forward [TP2, TP4, TP6].
However some also said that they thought that it was unclear and that they
had too little knowledge about it and thought that it was difficult to make a
good choice [TP1, TP3, TP7], mentioning reasons such as difficulty to compare
products [TP1, TP7]. Some test persons felt like Bitcoin was not for them [TP5,
TP7] and more something for businesses [TP7]. One test person mentioned
that security was a high priority for them and thus it was difficult to make a
choice since they thought it was a choice between security or user friendliness
[TP5].

Qu ‘There are so many things I don’t care about’ [TP2], ‘It’s really hard’ [TP3],
‘Simple but I’m not sure what I’m getting into’ [TP4], ‘If security is high then
chances are usability is low’ [TP5], [When looking at the main page] ‘Jesus
Christ’ [TP7]

Fig. 3. The answers of the interview

a further reading: https://en.wikipedia.org/wiki/Darknet
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5.2 Summary of interviews

In six out of seven tests people were confused during the installation process.
People did not understand the various terms that were found on the site. Espe-
cially mentioned were two-factor authentication and authentication via a third
party. All of them figured out however that green means that it’s a positive
thing. However one of them was confused why authentication via a third party
was a yellow text and not a green text.

There was no direct connection between the wallets selected. The wallets
selected were Greenbits, Bitgo, Coinbase, Bitcoin Core, Breadwallet, Green Ad-
dress. The strategy people used to find the wallets ranged from selecting first
one available to searching around the internet for what various websites recom-
mended.

6 Discussion and analysis from result

Six out of seven found the Bitcoin process to be frustrating in various ways.
Only one found the process to be easy, but that person had previous experience
using Bitcoins since he had previously written a report about it thus could be
seen as an outlier in this qualitative study.

6.1 The installation process.

The users had no problems installing the Bitcoin wallets once they had selected
one, the wallets they choose all had a 1 to 2 step installation process. However
the wallet selection was confusing for the users. Due to their lack of technical
knowledge many terms are difficult to understand such as two-factor authenti-
cation and there is no link or anything to explain it. The Bitcoin wallet webpage
does encourage the user to read about Bitcoins before installing it with a large
warning sign telling them to take time to educate themself and then linking
them to a site explaining the basics of what Bitcoin is. However TP7 mentioned
that the webpage does not explain the various terms that are found throughout
the wallets info page but rather just general introduction to what Bitcoin is and
that it is volatile. TP7 noted that it was not particularly useful.

There is a big problem with the amount of choice available on the main
website. The average user is able to hold seven different options (plus minus
two) in their head. [11] The Bitcoin website presents twelve on their first tab
without any filter (However there are even more if you change filter)

6.2 Difficulties facing Bitcoins

Due to the various complexities with Bitcoin it can be difficult to teach a user
how to use it properly. The current usage of the Bitcoin key management renders
it insecure and from the installation process the user does not learn the proper
way of handling keys [2]. Even TP7 who tried to read more from the given
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documentation did not have any real clue how to use Bitcoins safely and what
to look for in a Bitcoin wallet. In the installation process there was no form of
tutorial teaching users how to use Bitcoins securely, which could be contributing
to the current problem of users not being able to properly handling keys.

6.3 Opportunities

Previous research concluded that the current security and key management of
Bitcoin wallets is lacking. [2, 6] There is an opportunity here to explain the
various concepts and methods from the webpage. Alternatively a redesign of the
webpage that lowers the amount of choice could lead to that people have an
easier time understanding Bitcoins [12].

6.4 Potential opportunities in Internet of Things

Bitcoins are full of potential. With the rise of inexpensive general purpose com-
puting, accompanied by inexpensive sensors and actuators has led to a new
revolution of interconnected devices known as Internet of Things (IoT). Bitcoin
has the potential to be useful for Internet of Things to flourish as it could be
used as a building block to build decentralized things that could use Bitcoins as
a payment system [13].

Internet of Things is the networking of physical devices, vehicles, buildings,
and other items embedded with electronics, software, sensors, actuators and
network connectivity that enable these objects to collect and exchange data [14].
Internet of Things faces a lot of problems. It’s high maintenance cost and trust
issues leads to need of a Internet of Things reboot

High maintenance costs is the result of the high infrastructure and high main-
tenance needed to support the large server farms and cloud infrastructure which
is used in IoT to collect data. Trust issues arrive due to the fact that current im-
plementations allows for government, manufacturers or service providers to gain
unauthorized access. The normal life of a lock is 10 years and any security bug
would be a huge catastrophe for any warehouse company[13]. Internet of Thing-
devices will need to provide security update for years, which is an expensive
cost [13].

6.5 Enter decentralization

A solution for the mentioned problems is the implementation of a decentralized
Internet of Things. By adopting a peer-to-peer and trustless network it would
reduce the maintenance costs, make the system more secure and solve the trust
issues. For this system to work, the purchases would have to be done using
Blockchains (such as Bitcoins) to support transactions between devices [15].
Since Blockchains allow for completely anonymous, peer-to-peer transactions
between to connected devices and doesn’t have to go through a central database
first, essentially lowering the maintenance cost and making the purchase more
secure (helping to mend the hard exits).
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7 Limitations

The study was conducted at a university environment. It could therefore be
that doing this study at a different environment could yield different and new
problems as well.

8 Conclusion

It is safe to conclude that unless users have previous knowledge in technology,
cryptography and Bitcoin they will have a difficult time understanding which
Bitcoin wallet to select. This study suggests that the current official Bitcoin
website does not give enough guidelines as to what to think about when installing
Bitcoins and how Bitcoin works.

9 Acknowledgment

I want to thank Thomas Mejtoft as well as all the students who helped peer-
review the study. A special thanks as well to Oskar Olausson who helped moti-
vating me and who worked alongside me.

10 Annotated Bibliography

References

[1] A. C. Jerry Brito, “Bitcoin - a primer for policymakers.” https://www.mercatus.
org/system/files/Brito_BitcoinPrimer.pdf, accessed 2017-01-23, 2013.

[2] S. Eskandari et al., “A first look at the usability of bitcoin key manage-
ment.” https://www.internetsociety.org/sites/default/files/05_3_3.pdf,
accessed 2016-02-14, N.D.

[3] Coindesk, “Bitcoin price index chart.” http://www.coindesk.com/price/, ac-
cessed 2017-02-24, N.D.

[4] CoinMarketCap, “Crypto-currency market capitalizations.” https:
//coinmarketcap.com/, accessed 2017-02-24, 2017-02-24.

[5] A. W. Baur et al., Cryptocurrencies as a Disruption? Empirical Findings on User
Adoption and Future Potential of Bitcoin and Co, pp. 63–80. Cham: Springer
International Publishing, 2015.

[6] K. Krombholz et al., “The other side of the coin: User experiences with bitcoin se-
curity and privacy.” http://fc16.ifca.ai/preproceedings/33_Krombholz.pdf,
accessed 2017-02-14, 2016.

[7] C. Rohrer, “When to use which user-experience research methods.” https://www.
nngroup.com/articles/which-ux-research-methods/, accessed 2017-03-03, Oc-
tober 12, 2014.

[8] J. Nielson, “Why you only need to test with 5 users.” https://www.nngroup.
com/articles/why-you-only-need-to-test-with-5-users/, accessed 2017-03-
03, March 19, 2000.

53



Marc Coquand

[9] J. Nielson, “Interviewing users.” https://www.nngroup.com/articles/
interviewing-users/, accessed 2017-03-31, July 26, 2010.

[10] M. C. Harrell and M. A. Bradley, “Data collection methods: Semi-structured
interviews and focus groups.” http://www.rand.org/content/dam/rand/pubs/
technical_reports/2009/RAND_TR718.pdf, accessed 2017-04-21, 2009.

[11] G. Miller, “The magical number seven, plus or minus two: Some limits on our
capacity for processing information,” 1956. One of the 100 most influential papers
in cognitive science: http://cogsci.umn.edu/millennium/final.html.

[12] H. Loranger, “Simplicity wins over abundance of choice.” https://www.nngroup.
com/articles/simplicity-vs-choice/, accessed 2017-05-16, November 22,
2015.

[13] V. Pureswaran et al., “Empowering the edge - practical insights on a de-
centralized internet of things.” https://www-935.ibm.com/services/us/gbs/
thoughtleadership/empoweringedge/, accessed 2017-01-23, 2015.

[14] Internet of Things Global Standard Initiative, “Internet of things global standards
initiative.” http://www.itu.int/en/ITU-T/gsi/iot/Pages/default.aspx, ac-
cessed 2017-02-24, N.D.

[15] V. Pureswaran, “Device democracy - saving the internet of things.” http://
www-935.ibm.com/services/us/gbs/thoughtleadership/internetofthings/,
accessed 2017-01-23, 2015.

[16] J. Nielson, “10 usability heuristics for user interface design.” https://www.
nngroup.com/articles/ten-usability-heuristics/, accessed 2017-03-03, Jan-
uary 1, 1995.

[17] V. Pureswaran et al., “The business of things - designing business mod-
els to win in the cognitive iot.” https://www-935.ibm.com/services/us/gbs/
thoughtleadership/businessofthings/, accessed 2017-01-23, 2015.

[18] U. E. P. Association, “Cognitive walkthrough.” http://www.usabilitybok.org/
cognitive-walkthrough, accessed 2017-02-17, N.D.

[19] F. D. Davis, “Perceived usefulness, perceived ease of use, and user acceptance of
information technology,” MIS Quarterly, vol. 13, no. 3, pp. 319–340, 1989.

54



Possible future financing methods of YouTube
content creators

Niclas Drugge

Department of Applied Physics and Electronics
Ume̊a University, Sweden
nidr0002@student.umu.se

Abstract. YouTube is one of the most visited websites in the world, and
with an ever growing number of content creators on the site making a
living off their videos, the financing of these people becomes an important
part of YouTube’s job. In today’s Internet, the use of ad removal services
is removing large amounts of revenue for YouTube, which will force both
the company and the content creators to figure out new ways to bring in
money. An online survey was distributed and determined that most users
think that the best method for revenue for YouTube’s content creators is
third party sponsors included in the raw videos. The YouTube landscape
is already shifting towards this model, and it is likely that a combination
of third party sponsors, ad revenue from YouTube and voluntary viewer
donations, with an increasing focus on third party sponsors will be the
most secure financing method for the content creators.

1 Introduction

Since its foundation in 2005, YouTube.com has quickly become one of the world’s
most trafficked websites. In fact, in March 2017 it was the second most visited
website in the world, only trailing the search engine Google [1]. Being such an
enormous platform, YouTube has content creators reaching out to vast audiences,
with some of them regularly getting over a million views per uploaded video.

Some of these content creators receive payments from YouTube for their
videos, and an ever increasing number of people can now live off the money they
make from their videos. The main source of this money comes from advertise-
ments shown in, before, or next to the videos. This system is referred to as the
YouTube Partner Program [2], and people who have signed up to have their
videos monetized (through ads) are called ”YouTube Partners”.

YouTube was one of the first platforms where users themselves would create
advertisements for competitions and changed the landscape of what advertising
meant. Instead of being a one way street like in the days of television, advertising
now was more of a communication between companies and the users [3].

There is, however, a problem facing the YouTube partners. On his blog [4],
Swedish YouTuber Felix Kjellberg, more commonly known by his YouTube nick-
name PewDiePie, revealed that according to his estimates, 40 % of his viewers
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use an ad removal service called AdBlock. AdBlock is a browser extension that
lets its users enjoy an almost completely ad free Internet browsing experience.

This, of course, makes YouTube lose large amounts of revenue, since their
ads are no longer being shown to large numbers of the websites users. The lack
of income has prompted YouTube to come up with new ways to both battle ad
removal services, and finance their content creators.

One of the ways that YouTube does this is by trying to figure out what type
of ads each user wants to see [5]. The goal is to make advertising non-intrusive,
and instead make it part of the experience of watching videos. YouTube puts a
lot of effort into this, and constantly attempts bringing every user the perfect
ad every time.

1.1 Objective

The aim of this study is to understand what the financing of content creators
on YouTube might look like in the future. The research questions are as follows:

– How willing are people to pay for YouTube content?

– How willing are people to make personal changes to benefit the creators?

– How can content creators on YouTube be financed in the future?

2 Theoretical Framework

2.1 Advertising on YouTube

YouTube’s advertising system is very complex and has many different elements
to it. To begin with, there are six different types of ads that can show up on a
video [6]. The four main ones are skippable and unskippable video ads, which
play previous to a video being shown, overlay ads, which show up on top of the
video being played, and sponsored cards.

When a new video is posted to YouTube and meets the criteria for monetiza-
tion, YouTube bots analyze the title, like-to-dislike ratio, and many other things
to figure out what category and target audience the video has [7]. When this
is determined, a virtual auction takes place among the ad creator bots, who all
bid on the rights to advertise on the video while following rules that have been
programmed into these bots.

Some types of advertisements pay more than others, and skippable ads do
not pay at all if the person watching the video skips the ad as soon as possible
[7]. The amount of money generated by ads varies heavily depending on what
type of ad it is, and what company made it. After all this has been calculated,
the money is split so that the content creators get 55 % of the revenue and
YouTube takes 45 %.
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2.2 YouTube Red

YouTube Red was launched by YouTube in November 2014 and has grown ever
since. However, the subscription service has only been released in five countries so
far. Those countries are the United States, Mexico, Australia, New Zealand and
South Korea [8]. It works as a paid subscription service to enhance your viewing
experience, partially by removing all ads from all YouTube applications. Other
features include the ability to listen to videos with your screen locked, and to
download videos directly to your phone to watch in offline mode. The service
has also become home to exclusive YouTube Red content, created by some of
the biggest names on the website today. College Humor, Joey Graceffa, and
PewDiePie are some of the stars that have embraced this new platform, and
more are likely to follow.

2.3 Third party sponsors (video integrated ads)

Another way that content creators on YouTube circumvent the rising number of
ad removal service users and the declining income from this source, is by using
embedded video integrated ads in their own videos, something that obviously
can’t be removed by the viewer, since that would mean removing the whole
video. This is a great way to get the ads to be seen by more people as well, since
73 % of all users who see ads before videos skip them if possible [9].

Most successful content creators use this method to make more money, but
there are still some guidelines from YouTube on how this has to work. For
example, it is not possible to include third party sponsors for services where
YouTube itself offers a comparable ad format.

2.4 Ad removal service detection

All over the Internet today, there seems to be an arms race going on between
those who want an ad free online experience and those who want to make money
off ads. So naturally, as a result of the increasing ad removal service usage, there
are now several websites who are able to detect the use of an ad removal service
and thereby change how they interact with that user. This is done by loading a
script to analyze the web page and see if the ads are visible. If not, the web page
launches a response to the user, which can be anything from a complete denial
of access to the site or just a kind request to the user to turn of the ad removal
service [10].

3 Method

To assess the habits and opinions of the YouTube viewers, a quantitative study
was made though an online survey that was distributed through social media.
This was done in order to reach out to as many people as possible, to gain a fair
view of what both the frequent YouTube users and the occasional users think
about the situation.
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3.1 Survey questions

The survey asks questions about the following topics:

– YouTube browsing frequency.

– The usage of ad removal services while using YouTube.

– Users willingness to change their ad blocking habits.

– Users willingness to pay for YouTube content.

– Ideas for financing of YouTube partners.

4 Results

The survey was answered by 59 people with most respondents being 21-25 years
old (see Figure 1).

Fig. 1. Age distribution of the survey responses.

58 people who took the survey answered that they use YouTube, and the
majority of them (46.6 %) said they used the service daily (see Figure 2). 54 of
the respondents (93.1 %) said they use YouTube on a computer, with mobile
coming in at a close second (see Figure 3).
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Fig. 2. YouTube browsing frequency for respondents.

Fig. 3. Platform usage distribution of the survey responses.

Out of the 58 YouTube users who responded, only 22 (37.9 %) reported that
they had some knowledge of what YouTube Red is, and the survey also showed
that 39 respondents (67.2 %) use some form of ad removal service while browsing
YouTube. The people who reported using an ad removal service then received a
question about whether or not they would be willing to turn these off, in order
to support the content creators by letting them receive ad revenue from their
monetized videos. The most common response (59 %) to this was that people
were willing to consider the option (see Figure 4).
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Fig. 4. Distribution of people’s willingness to turn of their ad removal services in favour
of content creators

Despite the relatively positive attitude most ad removal service users have
towards changing their own habits in favour on the content creators, it is an
entirely different story when we look at users willingness to pay for YouTube
content. Out of the 57 responses, a clear majority said they would not be willing
to do this (see Figure 5).

Fig. 5. Distribution of people’s willingness to pay for YouTube content

When asked about what financing methods that was thought to be the best,
the most common reply from the respondents (79.3 %) was third party sponsors
(see Figure 6).
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Fig. 6. Best financing methods of YouTube content creators according to the respon-
dents

5 Discussion

Analyzing what group of users that currently have the biggest impact on YouTube
content creator’s ad revenue is difficult. In this survey, a clear majority use
YouTube on either their computer or a mobile device, and by looking at indi-
vidual answers we can see that six of seven people (85.7 %) who use YouTube
on their computer, and do not use it on their mobile device, use an ad removal
service. In the opposite case, out of the four users who use YouTube on their
mobile device, but do not use it on their computer, only one (25 %) uses an ad
removal service.

This means that according to the numbers provided by this survey, the main
problem for YouTubers getting ad revenue is people who use YouTube on their
computers. However, this is difficult to confirm, since AdBlock’s 2017 report [11]
does not differentiate between computers and mobile devices, if those computers
happen to be laptops. The differentiation in AdBlock’s report is instead made
between desktop and mobile, where laptops fall under the mobile distinction.
The report shows that 62 % of all devices running AdBlock are mobile devices
[11], which is difficult to compare to the results of our survey.

The survey also showed that a lot of people would be willing to turn off their
ad removal service, or at least consider doing it, in favour of YouTube content
creators. This would obviously be a step in the right direction to make sure that
the content creators get paid, but it is hard to believe that this would be enough
for a lot of people who try to make YouTube their profession. It should be noted
as well that the amount of people using an ad removal service has vastly different
impacts on content creators depending on the size of their channels, and if they
have other sources of income.

As can be seen in the results, not a lot of survey takers had a positive attitude
towards paying for YouTube content, and this is not too difficult to understand.
Ever since its foundation in 2005, YouTube has been a free service, and making
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people pay for something that they have previously received free is not easy.
Users willingness to pay for a mobile streaming service has been found to be
related to the subjective video quality that one would pay for [12], but the truth
is that this might not apply to something that people take for granted as a free
service.

However, there is a possibility that this research holds true for YouTube as
well, and that it is just a lack of quality videos that is responsible for people’s
unwillingness to pay for the service. It could also be that a combination of both
of these hypotheses is accurate, but the research made in this paper does not
suffice as a basis to make anything but assumptions regarding this topic.

Lastly, most users thought that the best way for YouTube content creators
to make money was through third party sponsors, meaning outside sponsorships
that are advertised in some way in the raw video uploaded by the creator. People
who use YouTube daily has most likely noticed that a lot of the famous and
successful YouTubers already use this method, and it is a far more reliable way
to make sure you get paid than just relying on ad revenue. This is, of course,
because the sponsored part of the video is much more likely to be seen by the
viewer since it is always going to be included in the video, no matter if the viewer
has an active ad removal service.

The two other most popular responses to this question was that the best
financing methods were ad revenue or voluntary donations from viewers. How-
ever, with the large number of ad removal service users previously mentioned, it
is getting increasingly difficult to make a living off YouTube if you only rely on
ad revenue. Voluntary donations has gained more traction in recent years, and
this is perhaps the option that best makes use of which content creators that
users are willing to support. The problem with voluntary donations, however,
is that those content creators whose target audiences are children are at a dis-
advantage, since children have no own income, and therefore no way to support
their favourite content creators financially.

6 Conclusion

Given the negative attitude most respondents had towards paying for YouTube
content, making YouTube a paid subscription only service seems like a bad
strategy for both YouTube and the content creators. Instead, with the ever
increasing number of ad removal service users, we seem to be shifting more and
more towards a YouTube where content creators have to include third party
sponsors in order to make up for the lost ad revenue.

This is also probably the best solution to the issue, given that the content
creators will probably never be able to convince all their viewers from turning
off their ad removal services. This also seems to be the most accepted form of
advertising according to the viewers, most likely because of its less intrusive
nature compared to YouTube’s video ads.

An ever growing YouTube will probably also make for a more competitive
sponsorship market for the most famous content creators, leading to a more re-
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liable source of income for them. Perhaps though, a combination of third party
sponsors, ad revenue, and voluntary donations is the future for most content
creators, with an increasing focus on the previously mentioned third party spon-
sors.

Relying more on third party sponsors puts a bigger responsibility on YouTube
in the future though, since they already have some restrictions to what types of
sponsors content creators can have. If third party sponsors are to become the
most reliable form of income for the content creators, there needs to be clear
guidelines and rules from YouTube regarding valid sponsors.
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Abstract. User experience design has shown to be difficult to include
in the software development process. To measure the aspects of a users
experience of software is not as straightforward as asserting that the
software provides certain functionality.
The aim of this study is to investigate how user experience design improve
the value of software in order to validate the effort required to include
user experience design in the development process. Knowledge of the
value gained from user experience design activities may help designers
to prioritize their work and to employ their expertise where it is most
needed.
Several have reported a wide range of benefits gained by performing user
experience design. To summarize user experience design help supplier
companies to reduce cost of their development efforts and to increase
revenue from sales, while improving productivity for the actual users.
There is indication that some user experience design activities may yield
more value in some project contexts, but to properly study the effect of
context on user experience design may prove difficult.

1 Introduction

User Experience Design (UED) is a rather complex aspect involved in developing
software products and services with users in mind. There are different names and
approaches for this type of work [1], a commonly referenced definition is Garrets
abstract model of User Experience Design [2].

To include UED into the software development process may prove difficult,
several have documented their attempts and some have also provided suggestions
for how it may be done [3, 4, 5, 6, 7].

In an attempt to define how products and services compete on the consumer
market Bradley has translated Mazlows hierarchy of needs (a commonly cited
model of basic human needs [8]) to apply for consumer needs. In this model
Bradley describes UED as increasingly important the further up the hierarchy
a product competes on the market. While Mazlows hierarchy of needs has its
limitations and Bradley’s article has flaws, Bradley does provide an interesting
theory which could benefit from further studies [9].
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1.1 Objective

Rather than focusing on the how, this article attempts to touch on why, and
when, User Experience Design should be exercised.

– What kind of value does User Experience Design add to a product or a
service?

– How is the value (if any) provided by User Experience Design affected by
the context?

To further elaborate on the questions above, the meaning on value in the first
question could be direct monetary gain or some other gain that stakeholders may
care for e.g. an increase in sales in a web shop or an increase in productivity for
users of an intranet application. The second question concerns how differences
between contexts e.g. supplier organizations, problem domains, target audiences
or markets may affect the value gained from User Experience Design activities.
E.g. do smaller and larger organizations see any difference in yields from User
Experience Design activities?

2 Background

In an attempt to define how products and services compete on the consumer mar-
ket Bradley has translated Mazlows hierarchy of needs to apply for consumer
needs. As the consumer market becomes increasingly saturated with products
and services, the needs on the higher tiers becomes increasingly important to
satisfy in order to compete on the market. The hierarchy is separated into five
tiers: functionality, reliability, usability, proficiency and creativity, where func-
tionality is the first tier and creativity is at the top. Once a product has satisfied
the needs on one tier the design effort may move on to deal with the issues of
the next tier [9].

ISO13407 presents human-centered design as a multi-disciplinary activity
and thus it is not only usability experts that need to be involved when designing
systems in a human-centered manner [10].

Kniberg has shown some evidence of culture affecting the development pro-
cess. Even if an organization is introduced to new processes that yield great
results, it may fail to adapt and maintain such processes because of the culture
within the organization [11].

Nielsen presents a maturity model for organizations that practice user cen-
tered design in some way, according to this model organizations move through
a sequence of stages as their user centered design process evolves. Nielsen pro-
vides suggestions on how to progress through the stages, but also notes that
progressing through some of the later stages may take several years [12, 13].

If Bradley[9] is correct in his translation of the hierarchy of needs, it may be
beneficial to stay ahead of the competition when it comes to the amount of design
effort which is put into product development. With an extensive design effort
there is a risk of users not being able to fully appreciate the product, a minor
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effort may cause users to choose a competing solution instead. A proper design
effort will require the involvement of multiple disciplines, and as Kniberg has
shown it is more important to steer the company culture in the right direction
rather than to force those responsible for development into a specific development
process. Based on Nielsens findings however, steering the organizational culture
towards a more user centric culture may take some time, it may therefore be
beneficial to look ahead to figure out in which direction the market for the
product is heading so that the organizational culture may be improved ahead of
time and the users needs may be more easily met.

3 Method

This study is based on the summary and analysis of literature and surveys which
presents findings regarding the value of UED. The primary focus is to identify
what kind of value UED adds to a software product or service. Besides identi-
fying when UED provides value some effort will also be put into identifying the
contexts effect on the value gained from UED activities.

4 Result

Nielsen has reported that between 8% and 13% of the budget for a software
development project is spent on usability activities, and suggests a best practice
of spending 10% of the project budget on usability activities. Nielsen also states
that the cost of usability activities does not scale linearly with the size of the
project, larger projects tend to require a smaller budget for usability compared
to the overall cost of the project [14].

When studying the results of 42 attempts at redesigning various websites
Nielsen found that the effort yielded a 135% improvement on average across
a few different usability metrics, more detailed results can be found in table
1. Nielsen also notes that the average improvement for intranet applications is
slightly less, at about 100%. Possibly as a result of intranet applications also
being reliant on a certain degree of skilled performance, not just on usability
[14].

Metric Improvement
Conversion rate 100%
Traffic 150%
User performance 160%
Use of target features 202%

Table 1. Average usability improvements based on 42 redesign efforts [14].

In another study Nielsen states that usage of intranet applications have higher
success rates than usage of publicly available websites [15]. Less room for im-
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provement of the success rate could possibly be one of the reasons why intranet
redesign attempts yield inferior improvements.

The conversion from increase in usability metrics to resulting monetary gains
may differ based on the type of the application. Usability improvement in e-
commerce sites may yield immediate, visible monetary gain while the monetary
gains from a similar increase in an intranet application may be slightly more
obscure. Usability efforts for larger applications often yield more value as the
larger applications have more users [14].

A study of the time required to perform common intranet tasks has shown
that poor usability costs 30% more than average while good intranet usability
costs 32% less than average [15].

Aaron Marcus has presented a list of quantifiable benefits gained from the
practice of usability engineering along with examples and statistics. Marcus has
grouped said benefits into three categories, reduction of development costs, in-
creased sales revenue and improved efficiency of use. The numbers presented in
some of the examples and statistics are rather impressive, e.g. considering usabil-
ity from the beginning of a project can yield up to a 700% increase in efficiency
[16].

Karat presents several benefits gained by focusing on the user, among them
are reduced development costs, less time to market, a decrease in user errors,
increased customer trust, improved user productivity and increased conversion
rate. Karat presents some differences between internal and external development
projects, internal meaning that the customer is within the supplier organization.
Internal projects may benefit from reduced training costs and decreased turnover
rates, which does not directly apply to external development projects [17].

Rohn provides some insight into different types of supplier organizations and
their effect on UED activities. The focus of the organization may empower or
inhibit UED practitioners, e.g. a data-driven organization may provide better
conditions for creating great experiences compared to an organization which
solely focus on technology. Whether the supplying organization provide their
product or services to other businesses (B-to-B) or to consumers (B-to-C) also
affect what is important in UED, e.g. increased effectivity and reduced error
rates are important in a B-to-B context while ease of learning is important in a
B-to-C context [18].

5 Limitations

Nielsen’s report on Return On Investment for usability has seen some critique.
Merholz and Hirsch claims that Nielsen’s report suffers from fundamental flaws
and that it does not make a strong business case for spending resources on us-
ability efforts. The cases included in the report are of questionable sampling,
data had been gathered from participants of a user experience conference or-
ganized by the Nielsen Norman Group and from responses to a call posted on
Nielsens website. This results in a sampling biased towards organizations that
care for usability as those organizations would be more likely to pay the fees
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for a usability centered conference or to visit a usability centered website. The
report presents improvements for some metrics measured before and after a re-
design effort, but never presents the cost for the effort required to achieve the
presented improvements. For some of the cases it is difficult to see if presented
improvements are a result of redesign effort or if it is due to other events which
occurred at the same time [19].

Bradley’s design hierarchy of needs may be flawed in the sense that the needs
of one level do not have to be fullfilled before the needs on the upper levels start
to matter [9]. As an example it may be more beneficial for a piece of software
to work 100% of the time rather than providing all desired functionality, and
software which is aesthetically pleaseing may attract more users than software
which is easy to use.

6 Discussion

Displaying positive impact of UED efforts can be a way to increase user focus
within an organization. The impact of UED efforts will become easier to prove
once UED has gained some traction within the organization, as the result of
a small design effort is often clearly visible. At stage 4 in Nielsens maturity
model it becomes important to show proof that the UED effort yields return on
investment. At this point knowledge of the value of UED is not only beneficial
to maximize the value yielded from product development, it also becomes an
important tool in convincing the organization to supply additional resources for
the UED effort [12, 13].

Based on the reports on return on investment for UED efforts made by
Nielsen[14] and Marcus[16], Merholz and Hirsch[19] presents the following sug-
gestions for improving return on investment for UED activities, suggestions that
are in many ways similar to those presented in Lean UX[5].

– Employ cross-functional teams to improve the design process, collaboration
between disciplines helps to align user needs and usability efforts with busi-
ness goals and financial metrics.

– Gather and evaluate good data, some metrics are more relevant than others.
Focus on metrics which are more closely related to UED, e.g. inspect sign-
up per view rather than overall sales when measuring the effectiveness of a
sign-up page.

– Attempt to isolate the impact of a specific user experience improvement.
Design changes are often accompanied by larger strategic decisions such as
changes to the brand or marketing strategies. Find metrics which can help
to isolate the impact of each individual change.

– Use a multitude of metrics for measuring the impact of design improvements.
Analyze how those metrics correlate with each individual design improve-
ment and with more direct financial metrics.

– Make User Experience practitioners specifically accountable for relevant met-
rics to prove that their efforts provide significant value and that UED is not
just a cost of doing business.
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– Share successful user experience endeavors with the team and the business,
discuss process and results so that good practice may rub off on others.

To properly study the effect of context on the value gained from UED may
prove difficult. There are a wide range of factors which may affect the value
gained, e.g. Is the software provided directly to the consumer or to business, is
the target audience elderly people or children, is the providing organization large
or small or are there others who provide similar software? The actual gathering
of the data may also prove difficult, organizations which have created successful
software may be less likely to share details on how they achieved their success.
Similarly organizations which have failed may rather move on than delve in why
they failed only in the purpose of documenting it for others.

7 Conclusions

There is plenty of evidence of UED activities providing significant value. Benefits
related to reduced development cost, increased sales and improved productivity
are commonly reported. To prove that UED activities yield value may help to
improve the possibilities of performing UED within an organization.

Evidence indicates that context does have some effect on the value gained
from UED activities, e.g. increased sales is beneficial in the case of a web shop,
but does not provide any value (if even measureable) when developing intranet
applications. A much larger amount of data has to be gathered in order to provide
a proper analysis of the context’s effect on the value provided by UED activities.
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Abstract. In this study, the iOS applications Siri [1] and Google Assis-
tant [2] are tested in user friendly design, the two assistants were tested
on users as well as heuristically tested according to Jakob Nielsen’s [3]
criteria for user friendly design. Two test were conducted with test users
and the result implies that some changes that would not require much or
any new technology could be done to the design to make the experience
better for the users.

1 Introduction

How natural is voice control to use? The technology have gone from merely
parsing single words to being able to hold a dialogue with the user from the
1989 to 2017 [4]. In this rapid development, it could be beneficial to stop and
examine how such designs are being used and if small changes in the way the
information is being dealt with within the system could have a big impact on
usability.

One of the earliest spoken dialogue systems the "VOYAGER urban naviga-
tion systems" [4], was created in 1989 and since then a lot of voice controlled
systems has been developed and are now a standard on most phone operating
systems. A few current contenders to Siri and Google Assistant are Alexa [5]
and Cortana [6].

With so many big companies behind the idea of creating voice assistants, it
might be important to check what the users feel when using the voice assistants.
To check how the technology supports the interaction between the system and
the user.

2 Objective

The purpose of this study is to analyze voice assistants to evaluate how well they
follow de facto standards regarding design proposed by Jakob Nielsen [3] and to
see how test users perceive the assistants.
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3 Theoretical framework

This section will explain both the difficulties of creating a voice controlled user
interface as well as explain how the voice assistant’s usability is measured in this
report.

3.1 Nielsen’s Design Heuristics

When talking about user experiences it is easy for the matter to become sub-
jective since it is an artistic expression of the creator and different people like
different interfaces. This paper will follow the heuristics and guidelines set by
Jakob Nielsen [3] to speak somewhat more objectively about the design aspects.
There 10 heuristics Nielsen proposes are:

1. Visibility of system status
2. Match between system and the real world
3. User control and freedom
4. Consistency and standards
5. Error prevention
6. Recognition rather than recall
7. Flexibility and efficiency of use
8. Aesthetic and minimalist design (to not present unnecessary information and

options to the user)
9. Help users recognize diagnose, and recover from errors
10. Help and documentation

3.2 UX

UX stands for user experience, it is a broader term than the term User interface
as it encapsulates not only the parts of a user interface but also the emotional
aspects. It cares if the user likes the experience they are having rather than if it
only interacts correctly[7]. Aaron Walter argues this should be highly considered
when making application that people will like and want to use. [7]

3.3 Spoken Dialogue Systems

Spoken Language systems [8], or SDS describes how an interaction between a
human and a computer can take place with voice as the means of communicating
both from the human to the computer and vice versa.

There are several steps required for a computer to listen to a sound, decipher
meaning from the sounds and replying and in the module architecture they are
defined as

1. ASR, Automated Speech Recognition: Listens to the audio coming in and
generates one or several hypotheses for which words the user most likely
said.

2
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2. SLU, Spoken Language Understanding: Analyses the words to see what the
user meant. So, in the sentence, "What is the time" it could match "the time"
to be asking for the current time and "What" is a clue that the sentence
is a question. This step can alter the hypothesis about what was said. If
the system has guessed in the ASR-stage that the sentence was "What is
the thyme", the SLU-stage could see that that is grammatically incorrect
and change the hypothesis to "What is the time". It is important to note
that users sometimes say things that are not grammatically correctly and
sometimes the ASR module misses a word which make the sentence not
grammatically correct so some leeway must be built in the SLU module to
accommodate for these occasions.

3. DM, Dialogue Management: The goal of this module is to figure out what
to do with the sentence given. This is where the system uses its knowledge
about the world (often stored in a database) to provide information that the
user (hopefully) asked for.

4. NLG, Natural Language Generation: The system now knows what informa-
tion should go to the user and this modules task is to figure out how to
express the information by constructing a sentence. Many systems typically
use the template based technique where sentences are pre-defined with slots
for the information to go in to ("The clock is <currentTime>").

5. TTS, Text To Speech The last step is to convert the text into speech, current
systems do this by combining parts of words from utterances. With this tactic
the system can say a word that was not specifically programmed in.

These modules follow each other linearly so each modules output is the next
modules input. See figure 1.

Fig. 1. Model architecture of a Spoken Language Systems

3.4 Assistants

Assistant is short for voice controlled assistant and is a tool used for helping
with tasks such as setting timers, sending mails, doing arithmetic and foraging
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for information. Voice assistant works by listening to the user’s voice and in-
terpreting words and meaning from then and then replying an answer. It does
this mainly by pattern matching the sentences it receives against a list of pre-
programmed phrases, the system allows for some words to be variables in the
solution. Example: If asked "What is 9 + 99", this is matched to the arithmetic
sentence "What is X + Y" [8] and the answer is the calculation of 9 + 99 = 108
as seen in figure 2 below where Siri solves the expression.

Fig. 2. Siri solving an arithmetic problem

3.5 Siri

Siri is Apples voice assistant and is bundled with iPhones since version 4s [9],
and several other products, such as OSX since the version Sierra. [10]

3.6 Google Assistant

Google assistant is the latest voice assistant from Google [2], it is bundled with
the new Google Pixel smartphone and is also bundled with the app Allo that is
available on android store and app store as of 2017-03-24. [11]
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4 Method

This study was primarily user tests where participants used Siri as well as Google
Assistant and were asked about usability problems and general appreciation of
the product. Before all tests the participant were read the following statement
regarding the nature of the test.

"This test is anonymous so the information gathered from this study
cannot be linked back to you. The results may be used in a public report
and findings may be presented on a public stage. It is important to notice
that what is being tested is the product so all answers and observations
by you will not be graded in anyway. If you have any notes or observations
about the application please tell so, it is important for the study that
we know what you are thinking and feeling about the assistants."

A test was designed to assess the strengths and weaknesses of the appli-
cations. The Siri version was configured to understand and talk in American
English. The Google Assistant version was the one bundled with the Google
Allo for iOS and its language setting was American English as well. Both appli-
cation ran on the same phone, an iPhone 5 with iOS version 10.2.1. The reason
for these versions were that those were the ones available on iPhone at the time
of the study for the researcher to use without spending considerable sums of
money.

4.1 User test

The test chosen was a qualitative test since there was no time to gather a sample
size large enough to have any statistically sufficient results from a quantitative
study. Another reason was that qualitative studies is more helpful when trying
to figure out why something works or does not work. [12] The test was to let the
users interact freely with one of the two assistants for 5 minutes each and then
ask a couple of question regarding the overall experience with the assistants, the
users were all students who were 20-30 years old and the tests were conducted
at Umeå University in April year 2017. These were the questions, which were
based on the design heuristics:

1. Visibility: Was it clear what you could do with the system?
2. Match between system and real world: Did it feel like you could act as you

usually act with the product?
3. User control and freedom: Did you feel like you could do what you want?
4. Error prevention: Did you do any mistakes? Could the app have prevented

it?
5. Help Users Recognize, Diagnose, And Recover From Errors: Did you feel like

you could recover if you or the app made any mistakes?
6. Consistency And Standards: Is the app consistent with what you expect from

apps in general?
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7. Recognition Rather Than Recall: Did you feel like you had to remember a
lot of things or was the information available when you needed it?

8. Aesthetic and minimalist design: Did you think there was information that
you did not need?

(Note that no questions about the heuristic Help and Documentation and
Flexibility and Efficiency of Use were asked, this was because the test was only
in app so no help and documentation were looked at and the test user would not
use the app long enough to evaluate if they got more efficient.)

During this test, the conductor of the test would also watch and take notes
of the user’s interaction with the assistant. If the user got stuck, not knowing
what to do the test leader would hint that the test person could ask the assistant
what to do. The test was conducted 5 times for Siri as well as Google Assistant.

4.2 Heuristic Evaluation

A heuristic evaluation of both Siri and Google Assistant was performed, assessing
the strengths and weaknesses of each assistant in to the same heuristics that the
user tests had. [3]

5 Results

The results are from the user study conducted as well as from the heuristic
evaluation.

5.1 Assistants

A prevailing problem for most of the users was that the assistants assume that
the question is asked when there the user stops speaking, even if that pause is
short. This meant that when the user stopped to remember a person’s name the
assistant started answering an uncompleted question.

Most users felt like the assistants were easy to use and that the interactions
were intuitive, when watching the users interact however a lot of issues arose.
There was trial and error in the beginning of each user test where 8 of 10 users
used trial and error to see if the assistant could answer. When the users encoun-
tered a question where the assistant was not able to respond all users retreated
to only ask questions they thought the assistant would be able to answer limiting
their idea of what the application could do.

5.2 User test on Siri

A total of 5 persons were tested. Of those tested, 4 used an iPhone and one had
an Android phone. Only one had used Siri at any point before, the iPhone users
who had not used Siri said that it had popped up accidentally but that they
had not interacted with it. A summary of the answers they gave during the post
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interview is shown below.

Was it clear what you could do with the system?
The users who had no previous experience with Siri (three of the five users) did
not know to press the microphone button before talking. Despite this only two
Users answered that it was difficult to know what to do.

Did it feel like you could act as you usually act with the product?
The Android user said that it felt weird to not be able to follow up on questions.
Two user said it went well. One said that it felt strange to talk to an app. One
of the user said they felt they had to speak in a different way for the app to
understand what they said.

Did you feel like you could do what you want?
Four of the users said they felt like they could do whatever they wanted with
the assistant but one said it felt limited.

Did anything go wrong? Could the app have prevented it?
Three of five users encountered a situation where they felt Siri performed un-
desirably. The situations were when the assistant cut them off mid-sentenced,
made a miss on the parsing or answered incorrectly. One of them mentioned that
it was good that Siri offered corrections.

Did you feel like you could recover if you or the app made any mis-
takes?
Two users asked a map related question and got redirected to a map view, from
there they had difficulties stopping the map from giving them directions.

Is the app consistent with what you expect from apps in general?
All the users said that the app felt very familiar and that it was not confusing.

Did you feel like you had to remember a lot of things or was the in-
formation available when you needed it?
All users except one said that they felt like they did not have to remember any-
thing at all. One user however said that it was difficult to remember what you
could and could not ask.

Did you think there was information that you did not need?
All users thought that the amount of information shown was right but and that
when Siri answered with more information then asked it was more of a pleasant
surprise. One user had some small difficulties when asking Siri to translate light
to French since it showed translation for different meanings of light, when the
user did realize they said that it was smart but a bit confusing since there was
so much information on the screen at the same time.
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5.3 User test on Google Assistant

Five users were also tested on Google Assistant. Of those tested, three users
used iPhones, one person used an Android Phone (Samsung) and one did not
have a smartphone. Two of the users had not used an assistant before and the
other three had almost never used it, saying that they might have used it twice
in the last 6 months. Since you can choose if you want to interact with Google
Assistant using text or voice the tester asked the users to ask only with the voice
so the results would be more comparable to the Siri test. The results from the
Google Assistant test can be found below.

Was it clear what you could do with the system?
Most users said they had a hard time knowing what to ask, expressing that they
did not know what it can do but when asked afterwards said that it felt easy to
know what to ask but that there were some trial and error involved.

Did it feel like you could act as you usually act with the product?
Three users said they had to make changes to their pronunciation so as to be
understood by the assistant.

Did you feel like you could do what you want?
All participants except one said that it felt they could do whatever they wanted.
One user tried to use a timer and tried calling a person, neither of which worked
but the test person mentioned that they thought it would not work and that
they mostly used assistants for checking weather and news so it was not an issue.

Did anything go wrong? Could the app have prevented it?
A lot of errors occurred during the test runs, moments where Google assistant
started answering before the users were done talking, a situation that occurred
to all users were when Google assistant ignored the first question and instead
told the user that it was set up and ready to receive questions. The error that
the users pointed out most was its inability to understand certain words, most
common example was that ’Umeå’ is understood as ’email’.

Did you feel like you could recover if you or the app made any mis-
takes?
All users said that recovering from errors was easy since you only needed to ask
again.

Is the app consistent with what you expect from apps in general?
The users said that the app was easily understandable and that the app worked
like it was supposed to, the two users who had not tested an assistant app before
this test mentioned that it felt weird to talk to an app.

Did you feel like you had to remember a lot of things or was the in-
formation available when you needed it?
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The users did not feel like they had to remember anything. One user said that
if they were to forget something they could just scroll up and that that feature
was nice.

Did you think there was information that you did not need?
All users expressed that they felt the amount of information shown was good.

Other notes
Three users experienced situations where the app did not parse their words
correctly. This was especially prevalent in words with Swedish origins such as
Umeå that was most often interpreted as email.

Three user also used the quick respond buttons that google assistant provides
after answering a question and remarked that it was a good function to have.

5.4 Heuristic Evaluation

These are the results from the heuristic evaluation performed by the researcher
where an analysis of both applications for all ten heuristics (proposed by Nielsen
[3]) were conducted.

Visibility of System Status
For both assistants the system status is easily readable, the loading time while
they process answers are different though. Siri uses a wave going from the left to
the right and back which can be confusing the first time a user uses it. Google
Assistant however does not give any feedback until the answer is given which
causes a lot of confusion if the answer does not come straight away.

Match Between System And The Real World
Both applications allow for some freedom in how the queries are expressed in
most cases. Google Assistant allows for more referring to previous information
which makes it feel more natural since the user does not have to repeat infor-
mation all the time.

User Control and Freedom
Siri allows the user to edit the questions as text if Siri did not parse the infor-
mation correctly. Google Assistant does not have that, instead the user must
try to say it again or type the whole question. Both assistants are consistent in
allowing the user to cancel out of actions.

Consistency and Standards
Google Assistant uses the standard messaging interface and every action behaves
as a user familiar with a messaging interface would expect. Siri has a more tai-
lored interface which behaves radically different than other apps on the iPhone,
you can’t find it among the other apps and you open it by holding the close
button down.
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Error Prevention
Siri and Google Assistant shows the words it thinks the user is saying as text so
the user can see what the assistant is going to answer to. In the Spoken Dialogue
System [8] there are algorithms in the Spoken Language Understanding module
that tries to correct errors by using context. Both assistants also incorporate
part of the question in to the answer so it is clear when the assistant has made
the wrong interpretation.

Recognition rather than Recall
Both assistants have a conversation history so the user can scroll up and see
previous questions, orders, and answers. This is implemented slightly different
though. Google Assistants history is clearly visible and the user can almost al-
ways see the previous question and answer without scrolling. Siri scrolls the
previous question and answer out of view when a new question has been asked.
There are no clear indicators that the user can scroll and see the conversation
history if the user misses the animation when the latest question scrolled up out
of view.

Aesthetic and Minimalist Design
Siri’s design is very minimalist, only the question and the answers are in view
most of the times, the keyboard only shows up when editing text. Google As-
sistant (for the Allo app) has the keyboard shown as default and shows more of
the conversation history.

Flexibility and Efficiency of Use
All commands in both applications are hidden, though they both have some tips
on what they can be used for when you start them or ask for help. When a
user has used the assistant for a while and knows the commands the assistant
becomes much more useful. Google Assistant provides a row of buttons with
questions related to the question the user just asked and provides a quick way
of asking a follow up questions.

Help Users Recognize, Diagnose and Recover from Error
When the application don’t understand they often say that they did not un-
derstand though sometimes they just do a web search on the sentence the user
said which often is not the intended result. When they did say that they did not
understand there is no clue to as which part was not understood. Siri also has at
least one case where the error message is misguiding if the user says "Close Siri",
Siri then answers that "That may be beyond my capabilities at the moment"
even though either of the phrases "Bye", "Good night" or "Shutdown Siri" will
close the application.

Help and Documentation
Both Siri and Google Assistant have concise and professionally written help
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pages. They both link to forums where the user can ask question and see other
users’ questions. [13] [14] [15] [16] [17]

6 Discussion

One of the larger problems the users had seems to be that the users did not
know what the applications could answer since the applications cannot answer
every question a user might have. This means the user must guess what question
and what formulation of the question will provide the answer. This results in a
trial and error behavior from the user since the options are not visible. And if
the user only asks question they are positive the assistant can answer, then the
applications will never be as helpful as they could have been which decreases
their usefulness. This issue is hard to solve since programming an application
that has an answer for every question is extremely difficult.
The other issue about the interrupting nature of Siri and Google Assistant where
that they would start answering the question before it was answered is a more
straight forward design issue. Right now, both applications wait until the user
has been quiet for a moment to answer the question. Getting this timer right is
not easy or maybe even impossible. Waiting too long would make the applications
fell slow and unresponsive since the waiting time from where the user had asked
a question until the assistant gave the answer would increase. The applications
could have gone for a send command but opted out. This solution does not seem
optimal since it would disrupt the natural flow of a conversation and not allow
the assistant to work hands-free which 51% of users currently most often do.
[18].

A way to fix this would be to run the ASR (automated speech recognition)
and SLU (spoken language understanding) parts of the system when the user
pauses. Check if the input is a valid sentence and if not wait a bit more. If it is
a valid sentence however the system could then give some feedback to the user.
Most of the cases where the assistants answered mid-sentence were questions
that the system could not answer anyway. Such as "what is the time in...", if the
system would wait and give feedback first after it had analyzed the sentence it
could hedge its bets and both have a fast response time as well as an assistant
that interrupts less. I think this is important since thinking about words was a
common speech pattern amongst the users and forcing them not behave in this
way induced stress and made the user interact in a less natural way.

6.1 Differences between Siri and Google Assistant

Two of the users referred to previous information a lot when they spoke to the
assistant, the user that was using Siri noted that Siri did not understand them
when they did that and had to change the way they asked the questions so that
Siri could understand them. The other user that used Google Assistant did not
encounter any problems since Google Assistant understood the references.

Siri’s ability to convert speech to words seems better than Google’s from
these tests, especially when the user has a dialect.
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6.2 Heuristic evaluation

Both apps are similar, Siri provides a bit more feedback on loading which is great
when the internet connection is slow. Google Assistant’s quick choice buttons
are a huge benefit for deciding how much information you want from a query.

When Google Assistant is started it immediately gives a bunch of options on
what to ask it and what it can do. Siri does this if the user does not speak for
a while which seems like a good idea but often some background noise makes
the application to try parse a nonsensical word and then that information is not
presented to the user leaving them to figure it out on their own what options
there are.

Google assistant allows the user to refer to previous information a lot better
which allows the user speak more naturally with the assistant.

6.3 Sources of errors

The assistants were set to be in English but the experiments were conducted on a
Swedish phone. This lead to a situation when a non-Swedish speaker encountered
a map-view with only Swedish instructions which was confusing for the user.
Also, in Google Assistant the placeholder text for the input field was the Swedish
"Säg något..." (say something) as well as the phrase "Lyssnar" (listening) which
would be further clues as how to interact with the assistant. To solve this issue
the test giver simply told them what the text said if they did not understand.

Most of the users (seven out of ten) had problems knowing what to ask the
assistant. This makes the experiments nature somewhat unreal since they really
have no need for the assistant at that time.

Google Assistant was tested via the Google Allo app on iPhone and did not
have all functionality that it has on its native Android OS, such as setting a
timer. However, is not big source of errors since only one user tried setting a
timer, and that user did it at the very end of the testing session.

The heuristic evaluation was performed by the researcher and as design is
not a fully objective issue, this section could have some subjectivity and bias.

7 Conclusion

The parsing of the questions works great in the applications tested and the
responses were mostly accurate. The main problem is the lack of coverage of
questions which made the user hesitant in asking. The main design problem
seems to be that both Google Assistant and Siri decides when to answer a
question based on when the user stops talking. This is not a sufficient heuristic
for figuring out when a question is asked since many of the users who tested
the application paused in the middle of their question for a short while to think
about the next word.
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7.1 Future work

This experiment would benefit from having a much larger amount of test users
to measure some quantifiable aspects of user design more objectively, such as;
response time, give up rate, success rate and so on. It would also be interesting
to measure all major assistants on the market.
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Abstract. As the digitalization moves on and integrates common el-
ements from the physical world into the digital medium, it is time to
think what kind components that is important to keep and what ele-
ments that could be made in another way with the possibilities that the
digital medium bring. This paper will try to answer the question if skeuo-
morphism as a design strategy is relevant with the growing numbers of
users whom spent the main part of their life in the desktop era. Main fo-
cus will be on knobs in music production softwares, where skeuomorphic
elements just as knobs and other elements is easy to find.

1 Introduction

From the beginning, to be able to produce music, you had to own a studio with
the right acoustic properties, a rack of effects, a mixer table and most important
a tape recorder where the recorded sounds end up on. Today you can keep all
these functions in your computer, besides the studio and microphones, but with
the development of technology you can do all this in your small room [1]. There
is no need to have a big studio when you can almost get the same results in
your student room. But as a user of these computerized tools you can still see
its heritage in the design of these programs [2].

Today it is common in music production softwares that you recognize a lot of
the elements in the interface from the physical counterparts. Effects are often just
virtual versions of their physical instruments, all the controls that can be found
on physical effects like tape recorders and mixers are also found in softwares.
This can give a comforting sense of recognition to the user [3], and also give
some affordances [4] about what is possible in the software and what kind of
functions it has, but it could be limiting as well. This kind of design, known
as skeumorphic design [5] is common in more softwares than music production
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softwares, skeumorphic design is often used in games and simulators as well. The
choice of designing interfaces in a skeumorphic manner is an idea of giving the
user a much more intuitive interface. One of the most recognized skeumorphic
designs is the trash-bin, which can be found on the desktop in most of our
computers, which has the same function as its physical counterpart.

Skeuomorphism was important in the beginning of computing [6], it was going
to guide a generation of people who spent whole their life outside the computer
world. Nowadays, when a growing part of the population has been surrounded by
computers a major part of their life, is this design strategy built upon metaphors
really useful, in this day and age where a growing part of the computer users
does not know anything other than the interfaces that they use. Users of today’s
music production softwares has not been using the physical spring reverbs, tape
recorders and effects that they are using in Logic Pro X 1 or Avid Pro Tools 2

for example.

2 Objective

The main purpose is to investigate and analyze how the element knob (Figure 1)
is working as a interface and how users find interacting with it. The study will
be performed through tests and interviews to find out if this kind of interface
is better and more intuitive than a interface designed from the principles of flat
design . At the same time the test will try to find out if the gesture that the user
has to perform is most suitable for this environment. This article will focus on
the music production environment, where knobs are a common interface on the
desktop versions of music production softwares. To be able to measure the users
perception of the interface, the tests will be evaluated with questions based on
Jakob Nielsen’s 10 general principles for interaction design [7].

The main focus of this article is to test how users perceive skeuomorphic design
elements, i.e. is it positive, negative or in between. The results will hopefully tell
if skeuomorphism is becoming a degraded design method and as well tell if it
fulfill its purpose of being simple, recognizable and user friendly.

1 http://www.apple.com/logic-pro
2 http://www.avid.com/pro-tools
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Fig. 1. Common interface knob

3 Theory

Skeuomorphic design is defined by the use of characteristics that is preserved
from a previous design and brought to a new medium where it has little or
no practical purpose [8]. The word is a derivate from Greek Skéuos meaning
’container or tool’, and morphé meaning ’shape’ [9]. Skeuomorphism has not
only been applied in a digital context, but also on physical objects like linoleum
carpets that imitates wooden floors [10]. Skeumorphic features is still frequently
occuring in interfaces on a day-to-day basis, one example of this is the shutter
sound on smart-phones when a photo has been taken. Which is a derivative of
the sound from the mechanisms in a real mechanical camera, but within the
smart-phone-context this sound does not serve any other purpose than to notify
the user that he or she has taken a photograph [11]. The same reasoning can be
used for the trash-bin metaphor, where the actual shape of a trash-bin does not
fulfill any practical purpose, but the use of it can be derived from its shape.

3.1 Music Production Softwares

The possibilities of todays music production softwares are almost endless, all
previous tools and studios that has been monumental for the inspiration of todays
music is now in your own hands. The characteristic sound of classic studios such
as Hansa studio3 and Abbey Road4 can now be imitated through a couple of
clicks on your own computer in programmes like Logic Pro X. This has of course
changed the way musicians record music, as well as the picture of the musician,
now everyone can be a recording artist with a bit of practice [1]. Programmes like
Logic Pro and Pro Tools comes with installed software musical instruments so
the user can organize sounds, chords and samples in sequences which makes up a
3 http://www.hansastudios.de/english/
4 https://www.abbeyroad.com
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whole song, which could consist of organs, pianos, trumpets, drums, synthesizers
and choirs all made without any intervention from the physical instruments that
has been needed before.

3.2 Graphical User Interface

A lot of different virtual interfaces these days have elements of skeuomorphic
design, this is to give the user a clue about what is possible to do in the software
and what controls you can manipulate. These metaphors have a function for
people that are new to the software and can give the user a feeling of recogni-
tion and comfort [12]. From the beginning the modern computer was nothing
less than a specialist tool made for advanced calculations, but as the transition
from calculator to a tool for communication and social interaction the demands
of a user friendly interface rose. The interfaces should not just fit one persons
need, the interface should be usable and accessible for a diverse group of users
separated by culture, context, age, skills and languages for example [13]. Dig-
ital design trends originated from the new possibilities that the graphical user
interface (GUI) brought.

The first GUI was developed by Xerox PARC [14], introduced with the Xe-
rox Alto personal computer, this computer also introduced the first desktop
metaphor at the same time, which we see as a substantial part of our comput-
ers today. Although this computer did not enter the market as a commercial
product, it had a big influence on future digital design [15]. One of the biggest
influencer of GUI:s was founded in a garage in 1976 by Steve Jobs and Steve
Wozniak they called the company Apple Computer [16], a leap forward in time
the company released the next-generation computer called Lisa. Lisa had a GUI
based on icons and had the first pull-down menu bar, this was a step from the
almost pre-historic computers that used command line as the main interaction
tool. Lisa did also convert Steve Jobs to the GUI religion which he became a
advocate for. Many conventions from the Lisa interface still remains in comput-
ers of today, such as the pull-down menu bar (Figure 2) which can be found in
all Macintosh computers and also Linux for example.

As it can be told from the Lisa interface Apple is using metaphors like folders
and the desktop. This offered support in the beginning for new computer users,
but it has been a controversial approach of design of graphical user interfaces
when it comes to really utilizing the new possibilities of the virtual medium. The
skeuomorphic design can often make the interface feel heavy and contain a lot of
information [12], while the response to skeuomorphic design, often pointed out
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Fig. 2. Lisa interface

to be flat design [12], this approach gives the interface a minimalistic character
through its lesser use of gradients, drop shadows and textures.

3.3 Synthesizers

The three different synthesizers that will be used to try to determine the impact
of the use of skeuomorphism is the following.

Apple B3 Organ (Figure 3) This synthesizer imitates the classical sounds
of the B3 Hammond organs which gives the user the possibility to configure
the sound just as they want. Or as Apple themselves describe it: "Thanks to
an intuitive interface design, your most important controls are always front and
centre..." 5. The B3 Organ has a lot of skeuomorphic elements which relates to
its origin from the Hammond organ.

Waves Electric 88 (Figure 4) An imitation of a classic electric piano, with a
interface designed almost as it would look like in real life with a rack including
effects, compressor and amplifier. The sound is sampled from "road worn pianos
6. The interface is one of the more skeuomorphic designed interfaces.

Apple Alchemy (Figure 5) One of the most advanced synthesizers in Logic Pro
X, the Alchemy synthesizer has a library with more than 3,000 sounds. Alchemy
5 https://www.apple.com/uk/logic-pro/plugins-and-sounds/
6 http://www.waves.com/plugins/electric-88-piano/electric-88-piano-in-depth-tour
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is more dense in its design and do not have as much skeuomorphic elements as
the other two interfaces. The interface has knobs and sliders as well, but these
are much smaller and they do not look as realistic as in the other interfaces7.

4 Method

The aim of this paper is to see if the skeuomorphic elements is helping the user
to perform the tasks, therefore three different interfaces with different design
will be tested. As pointed out earlier the difference will be the skeuomorphic
design elements to be able to see if this gives the user support in how to interact
with them. The test will be performed as a qualitative study, this because it is
important to follow the users through the interface to see how they think and
what problems could appear. As well as it could be helpful for the user to reflect
about what is happening in the interface [17].

The test will consist of a task that will be performed on three different kind
synthesizers in Logic Pro X 8 by novice users. The test persons will be asked to
perform three different tasks on each synthesizer. These tasks that the test person
has to perform will hopefully show if the user will solve the task faster or slower
depending on a interface with more skeuomorphic elements. This part of the test
will focus on the user perception of the interface. The tests is going to consist
of three different tasks regarding each synthesizer, each of the tasks includes a
assignment to either manipulate a button, knob or a slider to a certain value.
During the test the test person will be asked to think aloud so it will be easy
to follow their thoughts and from this and their performance draw conclusions
[18].

After the users has performed these actions they will answer a questionnaire
based on Nielsen’s 10 general principles for interaction design [7]. The questions
will focus on how the user perceived the usability of the interface and from this
it might be possible to draw conclusions if skeuomorphic elements such as knobs
is helpful for users with little or no previous experience of new softwares.

The tests will be performed and focused on desktop computing, and no tests
will be performed with the possibilities a touch screen might bring, this because
of the absence of a real good alternative touchscreen-based software. The way of
interacting with the knobs will be different as it is today. Some knobs is working
by click-and-hold and then drag the pointer upwards or downwards, others has

7 https://www.apple.com/uk/logic-pro/plugins-and-sounds/
8 http://www.apple.com/logic-pro
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Fig. 3. Apple B3 Organ, in Logic Pro X

Fig. 4. Electric88, Waves, in Logic Pro X

Fig. 5. Apple Alchemy Synthesizer, in Logic Pro X
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this function as well as you can type in your desired value and the last kind is
that you drag the pointer in circular way around the knob to make it turn.

4.1 Test subjects

To find more than 85% of the problems, six users will perform the tasks [19].
The users, as the test subjects will be called from now on, will be between 23 to
26 years old, no consideration will be taken regarding age.

All of the test was performed on university students in April 2017.

Users:

1. 25 years, some experience from computer gaming and other softwares.
2. 23 years, little or no experience.
3. 26 years, previous experience from computer gaming and other softwares.
4. 23 years, some experience from music production softwares.
5. 26 years, previous experience from computer gaming and other softwares.
6. 25 years, previous experience from computer gaming and other softwares.

4.2 Test

An introduction will be given to the users before they begin to perform the tasks,
so they know what each of the synthesizers are doing and what is possible to
do with them. The aim of the research will be explained as well, in a manner so
the user understand that the main subject is just for them to interact with the
interface and try to perform the tasks. All tests will be performed on an Apple
MacBook Pro 13" with macOS Sierra version 10.12.4 with the built in trackpad
as the tool to manipulate the interface.

After the introduction the users will be given time to perform the following
tasks on each synthesizer:

Tasks:

– Apple Vintage B3 Organ (Figure 3)
• Increase Distortion to 0.75
• Turn on the upper vibrato
• Put 16’ draw bar to 4

– Waves Electronic88 Piano (Figure 4)
• Increase volume to 8
• Put main mix to 50

94



Digital Knobs as Interfaces

• Put the tremolo rate to 1/16
– Apple Alchemy (Figure 5)

• Put the attack to 0.5 seconds
• Put the decay on AHDSR to 6 seconds
• Turn the volume to max.

4.3 Questions test users

1. What worked well during the task - did you understand what you did?
2. Did you understand what you manipulated?
3. Did the difference in design of the systems offer you more or less support

when interacting with it?
4. How did you perceive the difference in design of the knobs, sliders and other

elements?
5. How did you feel interacting with the knobs?
6. How was it to interact with knobs in relation to other controls?
7. Was some control interface easier than the the others?
8. How did you perceive the more realistic interfaces in relation to the more

digital interface?

5 Results

The knob seems to be a interface that gives the user the control that he or she de-
sires. It can be imprecise, clumsy and feel space consuming sometimes, especially
in the more skeuomorphic designed interfaces. A majority of the users could in-
teract with knobs after having learned how to do it during their first attempt.
The hardest part was to perform a straight vertical or horizontal movement
when the knob would turn downwards (figure 6), in that case many of the users
started to move the mouse downwards in a circular gesture, instead of keep on
moving the mouse upwards (figure 7).

Some users experienced the more realistic interfaces with skeuomorphic de-
sign elements heavy, what the users perceived as bulky and less space economic.
Many users did as well perceive the skeuomorphic elements nice, cozy and helpful
in how to use the different elements. Another quite clear difference among the
users was that users with more previous experience thought that the Alchemy
synthesizer was best, with less skeuomorphic elements compared to the other
interfaces. Based on this, skeuomorphism is good for beginners and unexperi-
enced users whom need guidance in the interface, because a common point from
almost all users was the recognition factor regarding how the knob was going to
be used.
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Fig. 6. Mouse movement as many users would do it.

Fig. 7. The mouse movement as the interface expect it to be.
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6 Discussion

During the test session the user was asked to think aloud to describe their
thoughts while performing the tasks. Understanding how to perform the different
tasks seems to have worked fine, there ware no frequent misinterpretation that
occurred. One of the major differences between the users and how they proceeded
during the tasks was their prior computer knowledge and experience. In this case
metaphors seems to play a part understanding the interface [20]. Users with
less experience had to spend more time to figure out how to use the different
knobs. Almost everyone of the six users found interacting with knobs hard in the
beginning, but, at the same time many of them also claimed that the learning
curve was sharp. The hardest part of interacting with knobs was the vertical
movement to obtain a circular movement on the knob, as well as the knob was
imprecise when adjusting small values.

6.1 Skeuomorphism

The general perception of the skeuomorphic elements was positive from all users
besides one. This user thought it took too much space and thought it exist
more informative ways of designing a interface. All other users thought it was
nice to have elements that you could recognize from physical instruments, this
gave them a sense of knowing where they could find volume for example. Even
though most of the users liked the realistic design elements, many thought that
it could be made more effectively. For example, the small knobs in the Alchemy
synthesizer could be made so the user could type in the desired value instead of
dragging it, right now the knobs are too small to be able to set a precise value.
A majority of the users did prefer the sliders and buttons in front of the knobs,
which did not function the same way in the different interfaces.

6.2 Interface Consistency

The most common problem that was occurring while the user was interacting
with a knob was that they did not know how they would move the pointer
to change the value when they had passed the value where the knob was half
way. The three synthesizers had different ways of how the user could turn the
knob, which confused the user after having learned one way from the previous
synthesizer. Which goes the opposite way from how affordances should work [21].
It might be too much to ask for that all interfaces built should be functioning in
the same way regarding how the interaction with its elements should function.
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But within a software, like this test is performed, this should be regarded as a
standard, to give the user a more convenient software and a more consistent and
confident way to interact with the elements, where they do not need to learn
different methods to achieve the same goal. There is no affordances [22] in how
the user should interact with the knob in any of the interfaces, one confusing
affordance could be the round shape of the knobs which invites a the user to do
a circular gesture, which will not work besides in the B3 Organ.

6.3 Post Test Reflections / Limitations of test

If the test would be refined and redone more elements could be included where
users could interact with a higher amount of different elements, such as different
kind of sliders and buttons to be able to compare different elements with each
other more effectively.

The results from this study shows that the more advanced synthesizer, Apple
Alchemy, was the hardest one to use, even if it as well was appreciated by the
more experienced computer users. The result from this is not very surprising,
most of the users thought this synthesizer was hardest. Which would contradict
the common opinion that skeuomorphism is outdated. But, keep in mind that
this interface differ quite a lot from the other two when it comes to the amount of
interface elements. During the tests many of the users pointed this out, that the
Alchemy interface was perceived as stressful or cluttered. This did of course affect
what the users thought about the interface, but it was chosen to represent a less
skeuomorphic interface because it resembled a interface where the possibilities
of a digital interface had been favored. During next test, this will be considered,
to make the test as precise as possible to really test the right elements in the
same way.

During the test some users pointed out that the test might would have been
easier to perform if they had used a mouse instead of the built in trackpad. The
test results might have been affected by this, some of the users complained that
they had to take a new grip while they were performing the vertical movement
to change the knob value.

Another thing is that each user got to test the synthesizers in the same
order. This could have affected the results, because how the user manipulated
the interface on the first synthesizer probably affected how the user interacted
with the following two. Questions could have been designed to find out if this
was something that the user was thinking about.
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Touch Screen Further on, it would have been interesting to use a touch screen
to see how this would change the way how we interact with the knob and the
other elements in the interface. A touch screen might change the way a knob is
used, because you might be able to perform a more natural gesture i.e. moving
your fingers in a circular way, but until this day you can not pinch its shape.

User Ages It would also be interesting to test older persons to measure if there
are any difference in how a skeuomorphic interface is perceived by a person who
have spent a majority of its life with the physical object skeuomorphic design
often tries to imitate. From this it might would be possible to see if a different
design would be desired regarding the age of the end user.

Test Questions Reflection During the interview after the test had been per-
formed the questions asked to the users had a bit of a repeating character. This
could be changed until next time, as well as using a form where the users could
answer the questions in a more strict way. This would make their answers more
measurable and through that visualize the result in a more overlook-able way.

7 Future Work

To take this work further it would be interesting to see, as pointed out before,
how a touchscreen would influence the test. It would be interesting to determine
if there is a gesture that the most part of the users prefers, this to make the
interaction with knobs as natural as possible. Even determining if the knob has
something to do in a digital interface is interesting, when keeping this result in
mind.

8 Conclusion

After analyzing and summarizing the results it seems that skeuomorphism ac-
tually has a part of the computer software future. As time moves on more and
more of the users has their first impression of instruments in front of a screen.
As time goes on skeuomorphism might play a less important role when the user
do not have any experience of the physical counterpart. But, it might as well
work backwards, the user can bring knowledge claimed behind the screen to the
physical instrument.

99



Martin Lundquist

References

[1] Matthew Homer. Beyond the studio: The impact of home recording technologies
on music creation and consumption. Nebula, 6(3):85–99, 2009.

[2] Adam Bell, Ethan Hein, and Jarrod Ratcliffe. Beyond skeuomorphism:
The evolution of music production software user interface metaphors,
2015. http://arpjournal.com/beyond-skeuomorphism-the-evolution-of-music-
production-software-user-interface-metaphors-2/, [Online; accessed 2017-04-16].

[3] Alex Pineda. The death of skeuomorphism and the flat design movement, June
2013.

[4] Donald A Norman. The design of everyday things: Revised and expanded edition.
Basic books, 2013.

[5] Alexander Croner and Jonathan Wessman. Skeuomorphism: En Studie om Real-
istiska Designinslag i Digitala Gränssnitt. 2013.

[6] Dann Albrigt. Digital leather binding: The rise and fall of skeuomorphic
design, 2015. http://www.makeuseof.com/tag/digital-leather-binding-rise-fall-
skeuomorphic-design/, [Online; accessed 2017-05-17].

[7] Jakob Nielsen. 10 usability heuristics for user interface design. Nielsen Norman
Group, 1(1), 1995.

[8] Sacha Greif. Flat pixels: The battle between flat design & skeuomorphism, 2013.
http://sachagreif.com/flat-pixels/, [Online; accessed 2017-05-20].

[9] Oxford Dictionaries. Skeuomorph, mar 2017.
https://en.oxforddictionaries.com/definition/skeuomorph, [Online; accessed
2017-04-14].

[10] Nicholas Gessler. Skeuomorphs and cultural algorithms. In International Confer-
ence on Evolutionary Programming, pages 229–238. Springer, 1998.

[11] Christoffer Downer. Skeuomorphism and the ui, 2012.
http://realmacsoftware.com/blog/skeuomorphism-and-the-user-interface, [On-
line; accessed 2017-04-22].

[12] António Pratas. Creating flat design websites. Packt Publishing Ltd, 2014.
[13] Constantine Stephanidis. User interfaces for all: concepts, methods, and tools.

CRC Press, 2000.
[14] Hiroshi Ishii and Brygg Ullmer. Tangible bits: towards seamless interfaces between

people, bits and atoms. In Proceedings of the ACM SIGCHI Conference on Human
factors in computing systems, pages 234–241. ACM, 1997.

[15] Jeremy Reimer. A history of the gui. Ars Technica, 5, 2005.
[16] Nik Rawlinson. History of apple: The story of steve jobs and the company

he founded, 2017. http://www.macworld.co.uk/feature/apple/history-of-apple-
steve-jobs-mac-3606104/, [Online; accessed 2017-05-20].

[17] Christian Rohrer. When to use which user-experience research methods,
2014. https://www.nngroup.com/articles/which-ux-research-methods/, [Online;
accessed 2017-04-20].

100



Digital Knobs as Interfaces

[18] M. Kuniavsky. Observing the User Experience: A Practitioner’s Guide to User
Research. Interactive Technologies. Elsevier Science, 2003.

[19] Jakob Nielsen and Thomas K. Landauer. A mathematical model of the finding of
usability problems. In Proceedings of the INTERACT ’93 and CHI ’93 Conference
on Human Factors in Computing Systems, CHI ’93, pages 206–213, New York,
NY, USA, 1993. ACM. http://doi.acm.org/10.1145/169059.169166.

[20] Mikael Goldstein, Marcus Nyberg, and Mikael Anneroth. Providing proper affor-
dances when transferring source metaphors from information appliances to a 3g
mobile multipurpose handset. Personal and Ubiquitous Computing, 7(6):372–380,
2003. http://dx.doi.org/10.1007/s00779-003-0252-9.

[21] Lidia Oshlyansky, Harold Thimbleby, and Paul Cairns. Breaking affordance:
Culture as context. In Proceedings of the Third Nordic Conference on Human-
computer Interaction, NordiCHI ’04, pages 81–84, New York, NY, USA, 2004.
ACM. http://doi.acm.org/10.1145/1028014.1028025.

[22] Donald A. Norman. Affordance, conventions, and design. interactions, 6(3):38–43,
May 1999.

101



102



A comparison of two common highlight colors
and how they affect the readability on screens

Malin Jofjärd Lövgren

Department of Applied Physics and Electronics
Umeå University, Sweden

id11mnn@cs.umu.se

Abstract. Highlighting has been used to emphasize important passages
when reading a text long before the personal computer were invented.
Now it is being used digitally and the highlighting can be changed in
all kinds of different colors, both the background and the font can be
altered. The aim of this study is to find out if highlighting does change
the readability for the user and if the color combination that is chosen
matter in a readability perspective. This will be done with a reading
test where the measured factor is time and that time will be analyzed
to see how it changes depending on what highlighting that is used. The
result of this study can be seen as a guide of how to think when choosing
highlighting colors for text in digital environments.

1 Introduction

There are many factors that affect how easy it is for a reader to comprehend
a text. This is called readability and it is defined as following; “Readability is
the ease of reading created by the choice of content, style, design, and organiza-
tion that fit the prior knowledge, reading skill, interest, and motivation of the
audience[1]”. We read a lot in today’s society and it is important that a text
has good readability seeing that studies have showed that this improves compre-
hension, retention, reading speed and persistence[1]. This means that fewer will
leave without finish reading the article, and more people will understand what
they just read. So how can you tell if a text has good readability? There are
different ways to measure the readability; some do it with different tests such
as answering questions, and some do it with different kinds of formulas. One of
the most commonly used method is called Flesch–Kincaid readability tests who
focus on the length of words and sentences[2]. The Flesch-Kincaid readability
test only depends on how the author expresses in writing, but there are other
things that can influence the readability as well. For example, how long should
a line be? According to a study[3] from 2001 shows that 55 characters supports
effective reading in terms of both rate and comprehension.

An unexplored part of this area is how highlighting affects the readability. High-
lighting can refer to two things; either when specific words is marked perma-
nently so they stand out from the rest of the text(see Figure 1), or the behavior
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of marking a passage in a text with your cursor on your computer while read-
ing(see Figure 2). Lets call the first method permanent highlighting and the
second method temporary highlighting.
Both of these methods use the change of color to improve the readability. It
is common to see black text and blue background when using temporary high-
lighting on, for example, the web. Another color combination is the inverted way
were the background and font color change place. But does it matter which color
combination you should use when designing for the web? This article will explore
if which colors used when highlighting does affect the readability in a page.

Fig. 1. Highlighting were certain words or passages are permanently marked in a dif-
ferent color than the rest of the text.

Fig. 2. Highlighting were certain words or passages are temporary marked in a different
color than the rest of the text.

2 Objective

This study will focus on the readability on computer screens and compare two
different kinds of highlight coloring. Two normal ways of showing highlighted
material is to change the background behind the text to blue or to invert the
colors. The text in this study is written in the classic black font with white
background so the inverted highlighting will be black background with white
font. These two styles will be evaluated in this article. It will also be explored if
the contrast colors on the highlighted area affect the readability and if one of the
two examples is to prefer. The objective of this article is to evaluate readability
for different highlighting colors and this study will answer the two following
questions:
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– How does highlighting affect the readability in a text?
– Is there a difference between highlighting with blue background or inverted

coloring?

Fig. 3. Three different ways to display a text. From left to right: no highlighting, blue
highlighting and inverted highlighting.

3 Theory

Readability was first talked about in 1880 by the professor of literature L.A
Sherman[4] who used statistics in his work and then proposed that shorter sen-
tences increase readability. His work became the start of using science in order
to get an objective approach to literature and after him more tools to measure
readability appeared. The next milestone within readability was in 1921 when
the psychologist Edward L. Thorndike published The Teacher’s Word Book [4]
who contained 10000 words and their frequency of use in English text. The book
was later updated to contain 20000 and then 30000 in 1932 and 1944. This
helped teachers to objectively measure the difficulty of words and texts, and it
is still used today among teachers, and others, to evaluate reading materials.
This book lay the groundwork to nearly all research on readability and after his
work followed a major exploration about vocabulary.
Later in 1935 two authors published, what was going to be called, the "most
important books in readability research" which was titled What Makes a Book
Readable. They concluded that how good readability a text has depends on many
different factors and they divided these factors into four categories[5]. These cat-
egories are, from most to least important;

– Content
– Style
– Design
– Structure

They analyzed a total of 228 factors that affect readability like sentence length,
number of different hard words, number of first, second, and third-person pro-
nouns and so on. One of these factors that is particularly interesting in this
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context is color contrast.
Contrast is the difference in two colors that makes the edge between them
detectable[6] and complementary colors are the colors that is on the opposite
side of each other in the color wheel(see Figure 4). These complementary colors
provide a high contrast and can be used to create a focal point in the content.
There are no standardized way to measure the contrast ratio on two different

Fig. 4. A color wheel showing basic colors and their complementary colors.

colors but there exist a few tools online1. The result 1:1 is obtained when using
the same color and the bigger difference in the numbers, the bigger contrast. This
test have one highlighting who is blue background on black text with the hex-
adecimals #b2d7fe and #000000 and the other highlighting technique is black
background with white text where the hexadecimals is #000000 and #ffffff(see
Figure 3). Blue compared to black in this test have a ratio of 14:1 and black
compared to white have the ratio 21:1 which means that the black-white have
higher contrast.

3.1 How people read

Reading is more complicated than you might think. The eye does not move
in a continuous line when a person is reading a text, but rather with quick
eye movements, called saccades, mixed with short stops, called fixations. Most
saccades are small, only skipping back a few letters[7]. If a saccade moves in the
opposite direction thus in the direction that has already been read it is called a
regression. The number of regressions is an indication of the complexity of a text
because it meant that the reader needed to re-read certain words. Saccades and
fixations can be measured with eye-tracking devices who uses different algorithms
to analyze the readability(see Figure 5). Eye-tracking measures the eyes activity
and can keep track of where the eye look, what it ignores, how much it blinks and
so on[8]. This makes it a possible method of investigating how people interpret
a text by examine their cognitive behavior.

1 http://webaim.org/resources/contrastchecker/
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Fig. 5. A text showing how humans read; where the orange dots indicate the fixations,
thus where the eye stops, and the orange lines indicate the saccades.

3.2 Meta Guiding

It is possible to help the eyes focus on words by using a visual guide called
meta guiding. This is the process where the eye follow a finger or a pen and
is commonly used to increase reading speed. By guiding the eyes in this way
they will follow a smooth motion instead of the shaky motion with saccades and
fixation[9]. People with dyslexia and ADHD can use tools for easier reading that
works in similar ways as the finger and pen-technique. Studies[10] has found
that people with reading difficulties such as dyslexia has poorer saccade control
making it harder for them to read. A special Reading focus card that hides
everything around the sentence so the user does not get disturbed by surrounding
text can therefore help them to concentrate. It works in a similar way as a
permanent highlighting part; both makes the user focus on a specific sentence
in the text. Another tool that help people with reading difficulties is Eye Level
Reading Rulers that reduce visual stress with its colored plastic strip2. They
work by using the color as a factor making it easier for the reader.
Meta guiding can also be done on computers where the cursor act as the finger.
This can be a reason why some people like to temporary highlight text when
reading, it act as a tool for easier reading.

3.3 Quantative studies

Quantitative studies will generate in numerical data which is information that
is measurable; like height, weight or the temperature outside. The opposite of
quantitative data is called qualitative data who is all kinds of data that is not

2 http://www.crossboweducation.com/visual-stress-software/reading-rulers
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measurable. This does not require as many participant to get a result as it does
in quantitative research.
Statistical calculations is used if one wish to draw conclusions from the quanti-
tative data and in order to use these calculation, the sample needs to be of an
appropriate size. Nielsen recommends a sample size of 20 people[11], which is a
balance between the margin of error against the cost of more tests. It is possible
to calculate the margin of error to measure how accurate the result of a test is.
The margin of error is defined as,

Em =
erf−1(X)√

2n
, (1)

where erf−1(X) is the Gauss error function, X is the confidence level and n is
the sample size. A test with the sample size of 10 people will get a margin of
error of 26 %.

4 Method

A quantitative test was used to analyze how highlighting affect the readability
and to see if there is a difference between the two different coloring. Since nu-
merous studies show that better readability increase the reading speed[1] this
test will focus on measure readability by measuring time. The test were con-
cluded in such a way that the user got to read three texts in swedish and answer
two question about the content after each text. The choice to make the test in
swedish was because the test subject had swedish as their mother tongue. All
the texts were between 214-218 words long and were taken from the Reading
Comprehension section from three different Swedish Scholastic Aptitude Tests3.
The original text paragraphs were 280-369 words so the text where altered in
consideration to the testers. The texts has Flesch-Kincaid readability scores of
10.2, 10.9 and 10.3 which makes them more difficult than average[12] to read.
A text in the test could either have highlighted parts with blue background, high-
lighted parts that were inverted or no highlighted parts, (see Figure 3) and every
test subject had to read every type of alteration; one blue, one inverted and one
blank text. In order to neglect the difficulty(readability) of the specific content,
all three highlighting alternatives were done on all three texts. This means that
there were three versions of the test, (see Table 1). 10 different people performed
this test between the third and fourth of may 2017.

3 The tests where;
“Neandertalarna” from 2013-10-26, “Hjärnskador och hjälmar” from 2015-03-28 and
“Skyddsjakt” from 2014-04-05.
http://www.studera.nu/hogskoleprov/infor-provet/ova-pa-gamla-prov/
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Test alternative 1 Test alternative 2 Test alternative 3

Text 1

Text 2

Text 3

Table 1. Three editions of the same test but with different ways to display the texts.

4.1 Questionnaire

When the test subject was done with reading and answering all questions they
got some questions about highlighting and which they preferred. The questions
were:

– Did you react that certain sections where marked?
– What did you think of the markings?
– Were there any of the text options you liked? Do not reflect on the content

but only the different highlighting methods.
– Other thoughts?

4.2 Analysis

The screen on the computer were recorded when the user took the test to measure
how long time each task took. These times were then converted into percentage
to eliminate the individual reading speed and an average percentage could be
calculated. So if the participant spent the same amount of time on all pieces
then he/she spent 33.33 % on each one. When all data was converted to percent
then it was time to analyze it to receive a result. It was done by calculating an
average in all sections, and comparing the three types of alterations.

5 Result

The quantitative study measured how long time it took for people to complete a
task(see Table 2). The data were then compiled to get mean values of all sections
in table 1. These average percentage are the values displayed in table 3.
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Text 1(inverted) Text 2(blue) Text 3(none)
U1 28.95% 20.30% 50.75%
U2 31.86% 21.04% 47.09%
U3 28.91% 33.50% 37.59%
U4 30.38% 38.31% 31.32%

Text 1(blue) Text 2(none) Text 3(inverted)
U5 25.91% 30.28% 43.81%
U6 32.16% 28.07% 39.77%
U7 27.11% 35.91% 36.98%

Text 1(none) Text 2(inverted) Text 3(blue)
U8 28.94% 36.33% 34.73%
U9 42.28% 33.54% 24.19%
U10 36.38% 36.61% 27.01%

Table 2. User data from all test alternatives. Every U stands for a specific user and
the percentage corresponds to the amount of their total time that they spent on each
text. U1-U4 took the test alternative 1, U5-U7 took test alternative 2 and U8-U10 took
test alternative 3.

Test
alternative 1

Test
alternative 2

Test
alternative 3

Text 1 30.03 % 28.39 % 35.87 %
Text 2 28.29 % 31.42 % 35.49 %
Text 3 41.69 % 40.19 % 28.64 %

Table 3. The average percentage it took to finish reading one specific text and an-
swering those questions.

To compare the difference between highlighting types, the data from table 3
was reordered(see Table 4). This means that the data could be summarized
by highlighting type without being affected by the individual texts and their
readability.

Test
alternative 1

Test
alternative 2

Test
alternative 3 Total

No highlighting 41.69 % 31.42 % 35.87 % 108.98 %
Blue highlighting 28.29 % 28.39 % 28.64 % 85.32 %
Inverted highlighting 30.03 % 40.19 % 35.49 % 105.71 %

Table 4. The average percentage it took to finish reading a text and answer questions.
Data is ordered by highlighting type
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To see if highlighting affects the readability in a text all data with highlighting
and all data without highlighting were summarized individually(see Table 5). If
there is a measurable difference between them, then highlighting can be a factor
that affects the readability.

Text 1 Text 2 Text 3 Total
Without highlighting 35.87 % 31.42 % 41.69 % 108.98 %
Highlighted text 29.33 % 31.38 % 34.41 % 95.12 %

Table 5. Comparisons between no highlighting and highlighting in a text.

Text 1 Text 2 Text 3 Total
Without highlighting 35.87 % 31.42 % 41.69 % 108.98 %
Highlighted text 29.33 % 31.38 % 34.41 % 95.12 %

Table 6. Comparisons between no highlighting and highlighting in a text.

To see if there was a difference between highlighting with blue background or
inverted coloring their percentage is the data visualized in the paper(see Table 7).
It is possible that one of them is more advantageous if there is a measurable time
improvement for that color combination.

Text 1 Text 2 Text 3 Total
Blue highlighting 28.39 % 28.29 % 28.64 % 85.32 %
Inverted highlighting 30.03 % 35.49 % 40.19 % 105.71 %

Table 7. Comparisons between blue highlighting and inverted highlighting.

The test subject got to answer two questions after each text(see Figure 6). All
highlightings’ placements were instinctively chosen in order to facilitate for the
user to find the correct answers which means that the highlighted words could
mislead and confuse the user since there was not an more precise way on where
to place the highlights.
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Fig. 6. Answers to all questions that the users got during the test. The big T in the
headings stands for text and the following number refers to which of the three texts it
is.

5.1 Reflections from test subject

The test subjects got to reflect about highlighting after reading the texts and
answering all questions. They got 4 questions, and the first one; "Did you react
that certain sections where marked?" got a yes from all participants. "What did
you think of the markings?" was the second question and this was a question
where the opinions differed(see Figure 7). The third question which is visible in
Figure 8 was; "Were there any of the text options you liked? Do not reflect on the
content but only the different highlighting methods". They also had the option
to add their thoughts at the end and one wrote there that the black background
ruined the flow when reading. This was something that others also reflected on
verbally after the test was finished. Another person wrote that he/she thought a
lighter color is the way to go, that lighter color do not ruin the flow at the same
time as it goes relatively quick to find a selected piece.
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Fig. 7. The test peoples opinions about highlighting.

Fig. 8. The test peoples answers on which color combination they preferred.

6 Discussion

It is hard to create a perfect test and to think of all aspects, none of these test
were done in an optimal environment. There were people talking in the back-
ground which might interrupt the user, and the users took the test in different
times during the day which might affect the users ability to concentrate. How the
highlighting was done also had it flaws. There were no scientific backing behind
which parts that were marked, some people said that the highlighting was con-
fusing at times and that could have been because of this. The answers to these
questions in Figure 6 shows that the highlighting may even have confused the
user to choose the wrong answer. There were for example a total of 50 % wrong
in the first question and none of them were from the text without highlighting.
Furthermore, it would be interesting to investigate if this testing method was
the most optimal under these conditions, for example by using an eye tracking
software to use during the tests so the users eye movement could be analyzed.
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It is good that the test was made in such a way that there is possible to eliminate
the individual reading speed and the different texts readability but the order in
how the text appear might affect the result as well. In this test the order is not
changed; all people read text 3 last and this can mean that they will not be as
attentive when reading the last text as they are when reading the first text. This
could be prevented by having all texts in random order but this would also mean
that it would be more editions of the test, instead of 3 editions the test had to
be in 3×3=9 editions.
The biggest issue was the low number of participants. 10 people participated
in this quantitative study and that means that the margin of error would be
+/- 26 % of the mean[11] which is a big confidence interval, and since this test
is made by three alternatives of the same test those counts as three different
test. A recommended number for quantitative studies is, as mentioned in the
theory, 20 users[11] which means that this study would had to have 60 users for
a good result. This is not possible under the circumstances in which this article
is written.

7 Conclusion

It is hard to draw conclusions since the sample size is not big enough for statis-
tical formulas. Therefore this is an analyze without validation and can not be
considered reliable. By reviewing the total in table 4 it is able to see that the
blue highlighting has a lower percentage (85.32 %) than both no and inverted
highlighting. No highlighting received a score of 108.98 % and inverted high-
lighting a score of 105.71 % which means that they where pretty similar. When
comparing no highlighting with highlighting in table 5, the blue and inverted
highlighting is seen as one by summarized them both together. The total is lower
for the highlighted section but the blue score is the reason why that average score
is so low so this cannot be considered a result. The conclusion of this study is
that the result indicates that all highlighting does not affect the readability but
certain color combination of highlighting, such as blue background, can increase
the readability.

References

[1] W. DuBay. Smart language: Readers, Readability, and the Grading of Text. Im-
pact Information, 2006. (accessed 22-May-2017) http://files.eric.ed.gov/
fulltext/ED506403.pdf.

[2] Jr Robert P ; Rogers Richard L ; Chissom Brad S Kincaid, J P ; Fishburne. Deriva-
tion of New Readability Formulas (Automated Readability Index, Fog Count and
Flesch Reading Ease Formula) for Navy Enlisted Personnel. National Technical
Information Service, 1975. (accessed 22-May-2017) http://oai.dtic.mil/oai/
oai?verb=getRecord&metadataPrefix=html&identifier=ADA006655.

[3] M Dyson, M ; Haselgrove. The influence of reading speed and line length
on the effectiveness of reading from screen. Academic Press, 2001. (accessed

114



A comparison of two common highlight colors 13

22-May-2017) ttp://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.
108.4346&rep=rep1&type=pdf.

[4] William H. DuBay. The classic readability studies. Online Submission, 2006. (ac-
cessed 22-May-2017) http://www.ecy.wa.gov/quality/plaintalk/resources/
classics.pdf.

[5] W S. Gray;B E. Leary. What makes a book readable. THE BAKER & TAY-
LOR COMPANY, 1935. (accessed 22-May-2017) https://archive.org/stream/
whatmakesabookre028092mbp/whatmakesabookre028092mbp_djvu.txt.

[6] LLC Dictionary.com. Dictionary.com, 2017. (accessed 22-May-2017) http://www.
dictionary.com/browse/contrast.

[7] A Poole; L J Ball. Eye Tracking in HCI and Usability Research. Idea Group
Inc, 2006. (accessed 22-May-2017) https://books.google.se/books?id=h9iZh_
I1YREC&printsec=frontcover&hl=sv#v=onepage&q&f=false.

[8] Eyetracking. What is eyetracking?, 2011. (accessed 22-May-2017) http://www.
eyetracking.com/About-Us/What-Is-Eye-Tracking.

[9] Paul Nowak. The simplest way to read faster, 2013. (accessed 22-May-2017)
https://www.irisreading.com/the-simplest-way-to-read-faster/.

[10] Monica Biscaldi; Stefan Gezeck; Volker Stuhr. Poor saccadic control cor-
relates with dyslexia. Elsevier, 1997. (accessed 22-May-2017) http://www.
sciencedirect.com/science/article/pii/S002839329700170X.

[11] Jacob Nielsen. Quantitative studies: How many users to test? Blog,
06 2006. (accessed 22-May-2017) https://www.nngroup.com/articles/
quantitative-studies-how-many-users/.

[12] Ruth Colmer. The flesch reading ease and flesch-kincaid grade level.
Blog, 01 2017. (accessed 22-May-2017) https://readable.io/content/
the-flesch-reading-ease-and-flesch-kincaid-grade-level/.

115



116



What People in Ages 20-25 Think About Video
Gaming.

Daniela Ramirez Alvarez

Department of Applied Physics Electronics
Umeå University, Sweden
dara0032@student.umu.se

Abstract. This study is about what people in ages 20-25 think about
video gaming and if it is similar to what previous studies in the field have
stated regarding effects of video gaming. Negative thoughts regarding
video gaming are common, but do people in ages 20-25 think that too?
To understand the thoughts of the age group 20-25, a qualitative study
in the form of a survey has been conducted. The surveys results shows a
more positive attitude towards video gaming than previous studies in the
field suggests. The adolescence are conscious about the negative effects
but seems to believe that the positive effects outweigh the negative. The
study shows that the participants in age group 20-25 are not aware of
or do not agree with the majority of the negative effects listed in the
previous research regarding video games.

1 Introduction

During childhood one might have been told by parents and other adults that
video games were bad, the eyes would turn into the shape of squares while
playing them and playing video games would make you anti-social. In contrast,
studies have shown that playing video games are most likely not as bad as we
were told.[1]

Playing video games may still have a predominant negative effect. However,
there seems to be a tendency to exclude the positive effects of playing video
games when the subject is discussed.[2] Does the research about video games
reach the people who are playing them, and how conscious are people about the
actual effects of playing video games?

A lot of research have already been done regarding video games both con-
cerning the positives and negatives effects. The studies are usually based on
children and what impact video games have on them.[3] Video games are not
going to disappear, in fact video games are becoming more popular.[4] What do
people in today’s generation ages between 20-25 think about video gaming, are
their opinions similar to the conclusions from previous studies regarding video
games?
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2 Objective

The objective of this paper is to investigate and analyze the attitude among
people in ages 20-25 regarding video games, and compare their views with the-
oretical findings regarding the effects of video games. Attitude covers negative
and positive, both mental and physical effects as well as a more general idea of
playing games.

3 Theory

In this article a few theoretical starting points are going to be presented to give
the reader a better understanding of the subject. Video gaming is no longer some-
thing unusual. For example, a survey conducted in 2015 states that 72 percent
of teens play video games.[5] The focus of this paper will be to understand and
compare the thoughts regarding video games from previous studies and today’s
generations thoughts. Therefore, the following notions needs to be explained.

3.1 Video games

The term "video games" will refer to many different forms of interactive expe-
riences with a screen. Computer, Ipad, cellphone and PlayStation or Xbox are
the interactive devices. Video game is a broad word and can be interpreted in
different ways. There are a lot of studies and books about video games and where
to draw the line for what video games are. In this paper a video game is defined
both as learning games, but also as violent games that a lot of studies prefer to
talk about.

3.2 Negative effects of playing video games

Negative effects can be being more violent, being more aggressive, and being
more likely to commit crimes.[6] Violent effect on children from video games is
the same as thinking of educational effects of video games on children. If you can
teach children for example mathematics by using video games they are probably
learning aggression from violent video games as well.[4] Below are five different
effects of playing violent video games.[4]

– Tend to become meaner, more aggressive, and more violent.
– Tend to see the world as a scarier place.
– Tend to become more desensitized to violence, more callous, and less sym-

pathetic to victims of violence.
– Tend to get an increased appetite for seeing more violent entertainment and

are less likely to behave prosocially.

Studies and material suggests that it is a clear fact that children become
more aggressive. When the people that conduct the studies look outside the
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research area it seems as if people have not accepted this as a truth or facts, and
the researchers believe that other opinions are dominant regarding this topic.[4]
Crimes and violent video games have been connected.[6] In one study the authors
have combined the information from different studies and they have found five
types of outcome variables:[6]

– Aggressive behaviour
– Aggressive cognition
– Aggressive effect
– Helping behaviour
– Physiological arousal

The negative effects listed under this subheading is a representative summary
of the major negative effects I have come across whilst researching this topic.

3.3 Positive effects of playing video games

There are a lot of positive things about video games that people do not think
about. One study shows that using educational software programs has positive
effects on both early reading development and math. Video games can teach
even when they are not intended to be educational.[4] Other positive effects are
therapeutic potential in addition to their entertainment value.[3] Improvement of
analytical and reasoning skills, and higher personal development such as greater
confidence and self-esteem are also positive effects from playing video games.[7]

A lot of games that are not intended to be educational are more educational
than we think. World of Warcrat is an example of a game that is a massively mul-
tiplayer online role playing game. This kind of game support the development of
social skills such as the etiquette of meeting people, managing a small group, how
to coordinate and cooperate with others and how to be sociable, practising lead-
ership, group cohesion and development.[1] A few communal game techniques
for developing skills and attributes when playing games are:[1]

– Cooperative skills
– Critical thinking
– Digital literacy
– Motivation
– Peer mentoring
– Persistence
– Shared experience

This shows that maybe we should not have to prohibit games from children.
The positive things that children can learn from those games can be good for
their future. Those skills that children can develop are skills that they are going
to have great use when it comes to work environment. Graphics from video games
can support learning in an amount of ways, for example drawing attention and
increasing motivation.[1] It is likely that children that spend time playing video
games that require an understanding of the English language develop a better
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understanding for the English language.[7] It is also important to have in mind
that video games frequently teach social problem solving skills.[4] Those are a
few positive effects to have in mind when reading about the negative effects
regarding video gaming that people have a tendency to exaggerate.

4 Method

The purpose of this article is to compare thoughts from people in ages between
20-25 regarding video games and previous studies on the effects of video games.
To fulfill the purpose a survey have been conducted, and the results compared to
the previous studies in the field. The method that has been used for the survey
is a qualitative study.

A qualitative study was chosen to make it possible to allow deeper and more
extensive answers from the participants.[8] Ten participants were asked to answer
the questions. The questions were sent to them and they had a three days to
answer the questions. They had the option to answer in Swedish or English, or
not to participate in the study at all. In the end, seven of ten chose to participate
in the study. The survey was conducted in April 2017.

4.1 Survey group

The group that was chosen for the survey consists of people between 20 and
25 years old, and do not have children yet. This ages span was chosen mainly
because they are the generation that actually have had the technology to be able
to play video games while growing up. They can be able to understand children
that like to play video games. It will be interesting to see if the thoughts from
the older generation still has an impact on today’s generation, or if they have
changed the thoughts concerning video games. Do they think the same now when
they are older, do they agree with the "bad influence" part?

4.2 Previous research

The previous research that was chosen are articles that have relevant information
to this topic. Relevant information is information where the article somehow
explains different effects of playing video games; negative and positive, or only
one of the effects. It is also important that the studies have some kind of result of
the research like, why or how the video games affects children. The information
from the articles is material that is used for the comparing part of this study. In
the selection of previous research, when the studies were conducted and how well
the results are explained are factors that have had an impact on which research I
have based my own comparison on. These studies are used to better understand
the actual effects of video games and not biased opinions of "regular people" in
this case people between the ages of 20-25.
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4.3 Questions

Below are the questions that have been asked to the participants when they
performed the survey. There are some explanations regarding the questions and
why they are important for this study.

1. Have you played video games?
2. What do you feel/think about video games? (Are your feelings mainly positive

or negative?)
3. Are you going to limit access to video games for your children in the future

if you have children? Why/why not?
4. Do you believe that video games should be considered as a negative or positive

factor during childhood? Should video games be considered as a social or
nonsocial activity?

5. Would you say that you have an understanding of the effects of video games?
If yes, provide some examples

6. Do you experience that people who play video games are: 1. more aggres-
sive? 2. more violent? 3. often commit crimes? 4. have eyes in the shape of
squares? 5. none of the above.

7. Do you experience that people who play video games are: 1. more intelli-
gent? 2. better on solving problems. 3. learn things easier? 4. have easier for
understanding? 5. if something else, write it here:

The first question is asked in order to know if the participants understand the
general idea of video games. Knowledge about video games may have an impact
on the understanding for children that play video games. In order to know what
the participants actually think about video games the second question is asked
to see if there is a positive or negative reaction on this point. The third question
is asked in order to see if the participants accept that children play video games
and what they think regarding limitation when it comes to video games. The
fourth question is asked in order to see if their thoughts are similar to older
generations thoughts and to see what kind of similarities or differences there
is to the conclusions of the studies. The fifth question is asked in order to see
how good knowledge they have regarding video games. To see what kind of
knowledge they have they are asked to provide some examples. In order to know
more specific about people’s thoughts, the sixth and the seventh questions will
have some alternatives that the participants can chose if they think that the
words fits in as an explanation for the people that play video games.

4.4 Method to compare the results

The method that is used in this study for comparing the results is pattern
matching.[9] This method is used because it is a way of comparing two patterns
in order to determine whether they match or do not match. In this case to see
if the previous research match with people between 20-25 thoughts regarding
video games.
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5 Results

The questions and a summery of the answers from the seven participants are
presented below.

Have you played video games?
All of the participants of the interviews had played video games, some more
than others.
What do you feel/think about video games? (Are your feelings
mainly positive or negative?)
The question resulted in exclusively either positive or mainly positive responses
regarding the feelings about video games. "My feelings are mainly positive;
though I was never a ’hardcore gamer’, and I practically never play any games
nowadays". This is an example of the answers from the interviews and all of
the participants showed this type of positivism.
Are you going to limit access to video games for your children in the
future if you have children? Why/why not?
Those who participated had different opinions about how much video gaming
should be limited and what they think is more important than video games.
Almost everyone said that they also think it is important that children spends
time outside playing and engage in social activities.
Do you believe that video games should be considered as a negative
or positive factor during childhood? Should video games be consid-
ered as a social or nonsocial activity?
The majority answered that it depends on the situation, it can be both positive
and negative. A few answered and mentioned only positive effects. Most of the
respondents stated language as a positive factor, gamers have a tendency to
learn English by playing video games. The participants also discussed cooper-
ation that can be applied in real life. Furthermore, one participant pointed out
that many games are based on history which children can be educated through.
In addition, if they play educational games they can learn math through games,
which was also mentioned by another participant. Overall the participants also
mention that it depends if you play alone or with friends, it is perceived more
as a negative factor if you play alone than if you play with friends. The main
adverse effects they mention was that you sit still for a long time if you play too
much video games and you can become addicted. One person wrote "Whereas
I wouldn’t rank the ’social’ factor of video games as high as I would playing a
team sport or actually meeting people ’IRL’, it’s no less social than reading a
book or chatting online." this summarizes all the participants answers in a fair
way.
Would you say that you have an understanding of the effects of video
games? If yes, provide some examples.
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Everyone wrote what they had experienced or what they have seen other people
experience. The negative answers were; sleeping problems, risk of becoming
addicted, sitting still during a long period of time, headaches, but also that a
person’s life situation probably have an impact on what negative effects they
might experience. The positive answers were; better computer management,
can make more logical decisions, quick-witted, different approach to situations,
better on English and cooperation. A few of the participants wrote that they
had not looked this up but that this is their own experiences or what they
think about the effects of video games.
Do you experience that people who play video games are: 1.more
aggressive? 2.more violent? 3.often commit crimes? 4.have eyes in
the shape of squares? 5.none of the above.
Three people wrote that the only thing that they can think about that can
affect is "more aggressive" and the others answered "none of the above". This
is one of the participants who chose the alternative "none of the above": "I’d
say if you can control your anger in video games you can control your anger in
almost any situation that life has to present you".
Do you experience that people who play video games are: 1.more in-
telligent? 2.better on solving problems. 3.learn things easier? 4.have
easier for understanding? 5.if something else, write it here:
Two wrote that all of the above applies, some wrote that gamers are usually
good at English and others that they are good on problem solving and that
they tend to be quick at making decisions when under pressure.

6 Discussion

This is where the results from the survey and the conclusions from earlier studies
are discussed to see what kind of similarities or differences they have. Do today’s
generation have a positive or negative attitude regarding video games?

The first thing that I noticed when conducting the survey was that when
I asked about their thoughts regarding video games the participants did not
mention any negative effects. But when the participants were given a few choices
of negative effects to choose from the participants seemed more conscious about
the negative effects. The last questions were asked with a few alternatives, it was
in this part where they actually mentioned some of the negative consequences as
aggression. Overall they did not have that many thoughts regarding the negative
effects. However, they wrote a lot more about thoughts regarding the positive
effects. I think this shows that these adolescents maybe feel that video games
should be seen from a more positive view. They did not think that the negative
parts of playing video games were that important to write about or did not
think of any negatives at all. But the positive parts were discussed more and the
participants spent a lot more time to explain why they think it should be seen
more as a positive activity.

The results from the survey shows that the participants are conscious about
the negative effects of playing video games but they do not think that it is a
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big problem. Previous studies have a tendency to write a lot about the negative
effects from video gaming. Young people on the other hand seems to have more
general positive attitude regarding video gaming. The results show that the
participants know that some kind of limitation of access to video games might
be good but they do not think it should bee seen as a negative thing. Although,
one must keep in mind that young people may have more positive than negative
thoughts due to that they themselves play or have played video games. This can
either be interpreted as the participants being experienced and therefore good
test subjects - or it can be interpreted as the participants being biased, since one
might rather exaggerate positive effects than admitting to the negative effects.

Previous studies that listed multiple positive effects of video gaming were
similar to the answers that the participants mentioned. The majority of the
participants wrote about their own experiences and their own experiences were
overall more positive and similar to the effects the studies showed. This shows
that the participants understand that video gaming can be a positive activity.
They on the other hand did not mention all the negative effects that the other
previous studies wrote about. They did know about a few effects but they did not
mention it as distinctly as the positive effects. I think young people are conscious
about the negative effects because they have maybe been told when they were
younger how bad it was and nothing about the positive effects. Now when they
have played video games themselves they can have own opinions about video
gaming and own experiences.

To summarize, the participants were overall more positive to video games
than previous studies, they had more to say about the positive effects than the
negative effects. I think this shows that people do not see video games as a
negative activity but are aware of the negative effects and can use it to prevent
it from happening by for example telling the children about the negative effects.
But also tell them about the positive effects and how those can be used in the
real world.

7 Conclusion

That one tend to become meaner, more aggressive, more violent and aggressive
cognition, those was only a few negative effects that previous studies stated.
The people in age 20-25 that answered the survey on the other hand, mentioned
addiction, sitting still for a long time, headaches and more aggressive as potential
negative effects. Except for the risk of becoming more aggressive, the negative
effects that previous studies states are not noticed as potential problems from
the participants. This indicates either that they do not think those effects that
previous studies mention are a problem or that they are not aware of those
effects.

The positive effects on both the previous studies and the results from the
survey were very similar. Reasoning skill, social skills, digital literacy, cooperative
skills, good on problem solving and good at English were only a few positive
effects that was mentioned in both the previous studies and the results from the
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survey. A possible impact of why the positive effects are similar to each other
can be that all the participants had some kind of experience with video games.
They maybe are more likely to think on the positive effects than the negative
effects because they experience that what they do is good for them. It is easier
to say positive things about activities one likes than negative.
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Abstract. There are today millions of mobile applications on the mar-
ket, and millions more are to come. With this expansive competition,
even more effort will be required to capture and retain the customers of
an app. Studies show that the average application loses 77 percent of its
daily active users in only 3 days, but many potential customers don’t
even get started with the application. Studies conducted in this article
show some of the most common problems that a user run into when
using an application for the first time - such as the application being
too difficult to use, requesting too much personal information, lacking
expected features and more. It also explains what an onboarding flow is,
which is a tutorial of sorts to familiarize the user with an application.
Furthermore, using design rationale, solutions to many of the problems
with the help of a well-designed onboarding flow are presented.

1 Introduction

In today’s vast sea of mobile applications, used for everything from gathering in-
formation, communicating and leisure, what makes a user prefer one application
over another? There are today over 2.1 billion smartphone users [1] and a cur-
rent total of almost 6 million mobile applications across the different platforms
available in the leading app-stores [2]. With an increasing amount of commu-
nities of open-source developers arising where code and libraries are reused [3],
what can developers do to capture the attention of the users and welcome them
to an application? The importance of this topic is not to be underestimated.
According to Gartner, “less than 0.01 percent of consumer mobile apps will be
considered a financial success by their developers through 2018” [4]. The value of
this article is further enhanced by Quettra’s data from 2015, showing the aver-
age retention for Google Play Apps. This data shows that an average application
loses 77 percent of its daily active users within 3 days of installation, and in 30
days 90 percent of the daily active users will be lost. It should be taken into
consideration, however, that some applications are not made to be used daily
and that a better sample would be the monthly active users, but these two do
indeed correlate [5].
So what factors come into play when a user is deciding whether or not to use
a mobile application? According to Ickin et al., “User acceptance of a mobile
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application depends on at least two conditions: the application’s perceived ex-
perience, and the appropriateness of the application to the user’s context and
needs” [6].

Although this is a reasonable statement, the perceived experience of an ap-
plication is affected by many different factors. The application needs to be user-
friendly and intuitive to use (i.e easily operated), but its functionalities also need
to be clear and preferably quickly accessible for a user to even try out the appli-
cation. Another important factor is making the user feel safe. As an increasing
amount of applications are requiring registration and collecting personal data, it
is important to keep the user in control, protect said user’s privacy and assure
the user that the data will not be misused [7]. Many of these variables can be
handled via an onboarding flow, which is the topic of this article. Onboarding
flows is a process a user often goes through when using an application for the
first time, which is a tutorial containing information and instructions about the
different functionalities that the application can offer, how to use these and more.

Fig. 1. Example of an onboarding flow

1.1 Objective

The objective of this study is to analyse what some common problems that stops
a user from using a mobile application are, and evaluate how these problems can
be handled with onboarding flows in future applications. Although the question
about how consumers discover new mobile applications is highly relevant, this
study will focus on the point where a mobile application has already been found,
and why some users back off from an application they might previously have
thought was appropriate for their context and needs. The research questions of
this article are the following:

– What are the most common barriers that stop a user from using a mobile
application?

– How can onboarding flows be designed to overcome these barriers and intro-
duce a user to a mobile application?
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2 Theory

The increasing availability of mobile applications have naturally led to a grow-
ing amount of user experience studies. Today there are many different ways of
engaging new users and welcoming them to use a mobile application. Below
are explanations and summaries of some commonly used designs included in
onboarding flows, used to engage a user once the application has been down-
loaded. In a later chapter these design ideas will be evaluated and the benefits
and drawbacks of these will be discussed.

2.1 Onboarding

A user will not return to an application they do not know how to use. Onboarding
(or onboarding flows) often contains a short tutorial showing crucial information
needed to get a user started with an application. This tutorial is often used if
an application needs some sort of input for first use, has complex functionality
that needs explaining or if it has been updated (to present changes). However,
forcing a user to go through these steps when the user is already familiar with
the application or does not feel the need of it is also bad design. Therefore it is
important to be able to skip to the applications main functionalities [8]. Three
guidelines that are often mentioned in onboarding designs are:
Give an overview. Highlight important features and their location in the
application[9].
Show the value. Using a few screens during the onboarding process, try to
convey the strengths of the application[9].
Guide the user. Instruct the user on how the key functionalities are used, and
if possible a step by step introduction to getting started with the application[9].

With these three guidelines in mind, there are three different kinds of on-
boarding designs, which are designed a bit differently from eachother. Although
an introduction of the application is still on focus, these onboarding designs are
different depending on what the developer wants to promote, or believes is most
suitable for the user.

Benefits-Oriented Onboarding Benefits-Oriented Onboarding is a technique
used to present benefits of using an application. The point of this kind of on-
boarding is to communicate[10]:

– What does the application do?
– How can the user integrate it into their life?
– What value will this integration provide?

Function-Oriented Onboarding Function-Oriented Onboarding is another
popular way of designing an onboarding flow. It is used to convey the following
about the application[10]:

– What is the key functionality?
– When to use the functionality?
– How to use the functionality?
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Progressive Onboarding Progressive Onboarding is different from Benefits-
Oriented and Function-Oriented onboarding . While the other two are shown
at the first time of usage, before actually using the application, progressive on-
boarding is present as you explore the application. For example when using a
function for the first time, this function is then explained[10].

2.2 Splash screens

The splash screen is the first thing a user sees when opening an app. A good
example would be the quick peak at the Facebook logo on the now easily rec-
ognized blue background. Letting users wait more than a few seconds for an
application to start is never a good thing [11] and the purpose of splash screens
was originally to give the user feedback that the application has started and
to simulate a faster and responsive application (used especially for applications
that requires some time to get started). While a splash screen’s job is to give the
user something else to focus on and can also inform the user that the loading is
in progress, it is also a way to promote a branding [12].

2.3 Sign-in-wall

A sign-in-wall refers to when an application requires a user to log in or register
to use an application. In certain applications this is essential to its function-
alities, but this is often used even though it does not seem mandatory for the
user. Studies show that requiring registration to use an application will make
customers turn the other way and search for other alternatives [13].

3 Method

The method used to evaluate the proposed research questions in this study was
a combination of analyzing previous articles on the subject and also collecting
users’ experiences of bad mobile applications through an online questionnaire.
First off, a questionnaire was created where the participants were asked six ques-
tions regarding previous mobile application experience, particularly the negative
ones. The answers gathered here along with the presented problems under the
Theory section were then evaluated and compared with guidelines for designing
a good onboarding flow, to see if this onboarding flow could reduce the amount
of problems a user would encounter during their first use of a mobile application.

3.1 Questionnaire

A short questionnaire was created to gather information about users’ first im-
pressions in mobile applications. The purpose of this survey was primarily to
gather further information about problems that repel a user from an application,
and to see which of these problems that are most common. The questionnaire
was created using Google Forms and was spread through social media, making
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the target group widely spread. Apart from questions regarding the participant,
such as age and gender, the following questions were presented:

– Have you ever downloaded an application to your phone that did not meet
up to your expectations, which in turn made you uninstall and not use this
application again?

– What made this application not meet up to your expectations?
– Did the application have any kind of onboarding/tutorial that clearly in-

structed you on what features/functionalities this application provided?
– Did the application have any kind of onboarding/tutorial that instructed

you on HOW to use the features/functionalities of this application?
– Did the application inform you about why it requested certain data/personal

information?
– Can you think of any problems that usually stops you from installing/trying

out and application on your phone?

All questions were mandatory, unless the participant stated that they had
never downloaded an application that they were not content with.

3.2 Analysis

The answers of the questionnaire were collected and evaluated. These problems
were then compared with the guidelines for designing an onboarding flow. Using
design rationale, problems that could be solved via a good onboarding was picked
out and analysed.

4 Result

The survey had 14 participants (10 male, 2 female and 2 who identified as other
gender). The majority of participants were in the age of 20-29, with a few ranging
from 30-60+.

The results showed that roughly 94 percent of the participants had encoun-
tered an application that did not meet up to their expectations and therefore
made them uninstall it. The reasons behind this were varying, and quite evenly
distributed among the alternatives given:

– It did not have the features I expected.
– It was too difficult to use.
– It took too long to accesss the functionalities I wanted.
– It requested too much personal information.
– Other.

The results are shown in the figure below.
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Fig. 2. Reasons why users uninstall mobile applications that did not meet up to their
criterias.

As shown in the Fig. 2, there are many commonly occuring problems. The
problems defined as ”Others” were mostly regarding the application requiring
a payment or games that were simply no longer fun. Furthermore, the survey
showed that the majority of the applications that the users rejected did have
problems with showing information about the application when using it for the
first time, as shown in the figures below.
As shown in Fig. 3, the majority of the applications that was not satisfactory did
not have an onboarding flow to inform the user about the applications features.

Fig. 3. Amount of applications that had some kind of onboarding flow or tutorial to
familiarize the user with functionalities of the application.

Although instructions about how to use the application were more common
than introducing core functionalities, about half of the applications lacked this
kind of information(Fig. 4).
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Fig. 4. Amount of applications that had some kind of onboarding flow or tutorial to
explain how to use certain features of the application.

Furthermore, the study also showed that about 50 percent of the applications
informed the user of why it requested access to personal data or information.

Fig. 5. Amount of applications that informed the user of why it requested access to
certain personal information.

5 Discussion

As the results showed there are many different reasons why people stop using
mobile applications. The survey did unfortunately not have many participants
due to it being altered in a late stage of the process, but still conveyed some
interesting information. It is clear that there are some problems that are very
common in mobile applications that are rejected. In this section, the four specific
problems from the survey will be discussed and connected to the theory, to
hopefully bring an answer to the second research question (can these problems
be solved by a well-designed onboarding flow?). The problems chosen were the
ones listed in Result (above Fig. 2). The first problem is the application not
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showing the features it provides clearly enough. This is a problem that could be
easily solved by a function-oriented onboarding, conveying the key functionality
through pictures and text. The second problem is that the application was too
difficult to use which is a problem that could also be solved using a function-
oriented onboarding, telling the user how to use the functionalities. Progressive
onboarding could also be a way of reducing these problems - perhaps even more so
than function-oriented onboarding as the function-oriented one is easier to forget.
The third problem was regarding the time it took to access the applications
core functionalities, a problem that could perhaps be solved by onboarding,
depending on the situation. For example showing and letting a user try out
certain functionalities before signing up to an application could be one way to
solve the problem. Such a solution, however, only works for functions that do
not require a user to be registrered. Another perspective of this time-consuming
problem is that the onboarding itself takes too much time. The solution to such
a problem is simple - always give the user to possibility to skip the onboarding.
Although it is infuriating to not understand how an application works and not
have any help, it is just as annoying when you have to trudge through a tutorial
you have no interest in. The last most common problem that I will discuss here is
when an application requests access to too much personal information. Privacy
is a tricky subject, and it is understandable that people become hesitant when
an application wants access to personal data, especially when the users do not
have any idea what their information is being used for (see Fig. 5). To sum things
up, most of these problems can be solved, or atleast soothed, by implementing
a proper onboarding flow. What to be included in each onboarding differs from
application to application, and is something that must be evaluated through
user-testing. Onboarding has been around for quite a few years, but not all
applications adopt this way of introduction, and many of those who do can
improve their work.

6 Conclusion

The survey showed that the following problems were indeed common when a
user rejected an application:

– It did not have the features expected.
– It was too difficult to use.
– It took too long to access the functionalities.
– It requested too much personal information.

This answers the first research question, showing what the most common barri-
ers that stop a user from using a mobile application are. It should be noted once
again, however, that this was a very small sample of data used. Analyzing these
problems, using design rationale, many of these can be solved by designing an
onboarding flow, using one or combining different onboarding techniques. This
information can hopefully be of guidance for future mobile application devel-
opers, providing them with sufficient motivation to include onboarding, and in
turn, improving the quality of experience provided to the users.
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Abstract. Emojis are up and coming and are used more often in text
messaging and on social media. But do people really interpret the same
emoji the same or is there any difference when these people have a dif-
ferent previous experience with emojis? And what happens with the
interpretation of emojis when an emoji is sent to a person that does not
have the same smartphone as you? With an online survey participants
were asked to interpret seven different emojis on two different operat-
ing systems, iOS and Android, on two different smartphones, Apple and
Samsung so the questions could be answered. The result shows a small
difference of interpretation of emojis depending on previous experience
and in some cases a bigger difference of interpretation depending on op-
erating system and smartphone used to render the emojis.

1 Introduction

Emojis have taken over texting and social media and are now the gestures,
facial expression, tone of voice and feelings that can be expressed in real life
conversations summed up in to tiny cartoon faces and illustrations [1]. Emojis
do not only represent emotions, there are also emojis that show objects and
situations, like an airplane or a raining cloud. Emojis should not be confused
with emoticons that are a representation of expressions using punctuation marks,
letters and numbers on your keyboard to create face-like images of people’s mood
and feelings.

Our written communication language on our smartphones while texting or
on social media is not the same as the one we use in formal contexts, or a few
years back. It has changed a lot over time and quite quickly. The trend of using
emojis have been going up since operating systems introduced emoji keyboards
on smartphones [2]. The written language have changed so much that in 2015

Oxford Dictionaries announced that the emoji , also known as ”face with tears
of joy” was the word of the year [3].

Without emojis it can be hard to tell if a person is angry or sad without
that person actually writing that in specific. The emotion is therefore added
into written text messages with emojis to insert feelings and tone. This could
become a problem when people with different experience with emojis text each
other, because one emoji can be interpreted in different ways [4]. And when
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those people are using smartphones with different operating systems this could
become problematic .

For example we can see in Fig. 1 how different interpretation of emojis can
lead to people misunderstanding each other.

Fig. 1. Different interpretation of emojis [5].

1.1 Objective

The aim of this study is to investigate how people with different amount of
experience with emojis interpret different emojis. But also how it can differ
on different operating systems and devices. The operating systems that will
be compared in this research are iOS on Apple smartphone and Android on
Samsung smartphones. The research questions to be answered in this study are:

– How does the interpretation of seven selected emojis differ between people
with different experience with emojis?

– Is there any difference in interpretation of the same emoji displayed on two
different operating systems?

2 Theoretical framework

2.1 Background

The predecessor to emojis are emoticons, that nowadays are still used but not
as frequently. Emoticons occurred in September 1982 when a computer scientist
Scott Fahlman suggested to a university message board that the emoticons such
as :-) and :-( could be used to separate jokes from serious statements online [6].
Emojis was created by NTT DoCoMo, a Japanese communications company in
1999 and the name in Japanese is written like this: 絵(e = picture) 文(mo =
writing) 字(ji = character) and roughly translates to pictograph [7].
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2.2 Usage of emojis

The most common context for using emojis are the informal ones, like text
messages to friends or on social media, and/or in other situations in a close social
circle. Just like spelling and grammatical errors sent to coworkers or potential
employees, emojis in formal contexts can also be seen as a poor reflection on you
and your work [8].

Emojis in social media have escalated and the big break for emojis on espe-
cially Instagram were in October 2011 when Apple introduced their new emoji
keyboard to iOS as an international keyboard. Since then the written commu-
nication language on Instagram has evolved to the point that nearly half of all
comments and captions to an image contains emojis. On Android platforms the
emoji keyboard was not introduced until July 2013. The graph shown below in
Fig. 2 views when the emoji keyboard was introduced to the two different op-
erating systems and how many percent of every text, comment or caption, on
Instagram that contain emojis, this over the time period 2010-2014 [2].

Fig. 2. Emoji usage of time on Instagram and when Emoji Keyboard where introduced.

2.3 Understanding of emojis

Some operating systems highlight emojis in their autocorrect to replace words
with emojis to increase the access to use them. For example if you write the word
”Happy” you can easily replays it with the emoji . This is a feature iOS 10 has
implemented [9]. Here you can replace words individually into emojis. But this
may become a problem where people do not really interpret that emoji to one
specific word. For example if you write ”Happy Birthday”, that can be replaced
by [9]. Unfortunately some people would read this as ”Happy gift”, which
is not what the person who sent it originally meant with the text message.
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2.4 Rendering of emojis

Every platform and operating system has its own rendering of one emoji and
can therefore look differently on the receivers smartphone. If we look at the
emoji table below in Fig. 3 we can see how the same emoji displays differently
on five different phones. Unicode is the way one emoji is described, but every
platform and operating system can still render them differently to fit in their
user interface.

Fig. 3. Shows the different displaying of emojis on different smartphone [4].

3 Method

A survey with questions investigating how people interpret seven different emojis
depending on there prior use of emojis was distributed through social media. This
to reach out to as many people as possible in the internet community that have
some understanding of what emojis are, what they are used for and how. Since
there are seven different emojis displayed in two different platforms, Apple and
Samsung with different operating systems, iOS and Android, the answers on
these questions have been compared with each other to investigate if there is a
difference of interpretation depending on emoji experience.

The results of the survey will be the basis to answer the research questions
of this article, and then discussed.

3.1 Survey questions

The survey has been distributed through social media with some basic questions
about the user’s age and gender to later move on to more objective questions that
ask the user’s which operating systems they use on their smartphones and also
how much previous experience they have with emojis. The survey continues to
show pictures of seven different emojis displayed on two different smartphones,
Apple and Samsung. The users then had to explain how they interpret that emoji
with ten words or less. The survey ends with questions about the pros and cons
of emojis displaying differently on different operating systems and platforms.

Since the survey was distributed on social media in Sweden the survey ques-
tions were asked in Swedish so that as many people as possible could answer
them, which could lead to a better result.
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4 Result

In this study the survey was answered by 55 people and was conducted in 2017
in Sweden. Since the survey was in Swedish some of the free text comments of
the survey have been translated to English in this paper. The participants of
this study had a majority of women with 67.3 % against the men with 32.7 %
and had a majority of people in the age range of 20-29 years old. Although there
were 5.5 % in each age category 30-39, 40-49 and 50-59 years old.

As we can se in Fig. 4 the majority of the participants are currently using the
operating system iOS on Apple smartphones and the other are using Android
on Google, Samsung, HTC, Sony and Other with majority of Samsung users.

Fig. 4. Shows what smartphone the participants are using.

The participants were then asked to put in which level of previous experience
they have with emojis and as we can see in Fig. 5 majority of the participants
had a lot of previous experience.

Fig. 5. Level of previous experience with emojis, were 1 is the lowest and 4 the highest.
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As can be seen in Table 1-7 the three (or two) most commonly used words the
participants of this study used when they interpreted the seven different emojis
from two different platforms, Apple and Samsung, that uses different operating
system, iOS and Android. And the words/phrases are in most used order, the
word that is stated first is therefore most frequently used in describing every
emoji.

The column with previous experience is taken directly from Fig. 7 where
you can also se how many people there where on each level of experience. Since
there was zero participants on level 1 it was not included in the tables. The
middle column shows the most used words to describe iOS rendering of emojis
on Apple smartphones. And the right column shows the most used words to
describe Android’s rendering of emojis on Samsung smartphones.

Table 1. Shows the three most commonly used words on how the participants
interpret the emoji with name Grinning Face.

Previous experience
with emojis

Apple Samsung

2
Happy, Super happy,

Laughing
Happy, Super happy, Do

not know

3
Happy, Very happy, Super

happy
Happy, Embarrassed, Super

happy

4
Happy, Super happy, Very

happy
Happy, Super happy,

Excited

As we can see in Table 1. the words that are used to interpret the ”Grin-
ning Face” emoji are similar depending on previous experience of emojis. They
all have the word Happy as the most used word to describe it. There is some
difference of words used depending on the rendering of the emoji.

Table 2. Shows the three most commonly used words on how the participants
interpret the emoji with name Kissing Face With Smiling Eyes.

Previous experience
with emojis

Apple Samsung

2
I like you, Pensive, Party all

night
Love, Kiss, Kiss with love

3 Kiss, Flirting, Embarrassed Kiss, Kiss with love, Love

4
Kiss, Easy kiss, Kiss with

love
Kiss, Kiss with love, Love
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Table 2. shows how the participants interpret the ”Kissing face with smiling
eyes” emoji. Most used word to describe this emoji was Kiss, but it differs a
little if we check on the participants with level 2 of previous experience with
emojis. The emoji that was rendered by Android on Samsung smartphones was
described as more loving.

Table 3. Shows the three most commonly used words on how the participants
interpret the emoji with name Woman Dancing.

Previous experience
with emojis

Apple Samsung

2
Party, Tango, Going out

dancing
Pointing at something,
Let’s go there, Happy

3
Dancing, Let’s Party, Time

to party
Dancing, Pointing at
something, Good job

4 Dancing, Party, Excited
Dancing, Pointing at

something, Let’s go there

As shown in Table 3. the most commonly used word to describe these emojis
was Dancing, but this differed depending on previous experience with emojis.
But on Samsung all three levels used the same phrase either as the most or
second most used word/phrase.

Table 4. Shows the three (or two) most commonly used words on how the participants
interpret the emoji with name Sleepy Face.

Previous experience
with emojis

Apple Samsung

2 Sad, Exhausted
Tired, Bored, Can not fall

asleep

3 Sad, Snotty, Bored Tired, Snotty, Do not know

4 Sad, Bored, Snotty Tired, Sleepy, Cries to sleep

Table 4. shows how the participants interpreted the ”Sleepy Face” emoji,
which on the iOS rendering on Apple smartphones was interpreted as sad or
bored and on the Android rendering on Samsung smartphones the most com-
monly used word was tired which corresponds more with the actual name of the
emoji. Small differences of interpretation depending on previous experience with
emojis were found but there were bigger differences of interpretation depending
on what operating system and smartphone the emoji was displayed on. Because
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of low amount of participants with level 2 of previous experience with emojis
there were just two words that were most used to interpret this emoji.

Table 5. Shows the three (or two) most commonly used words on how the participants
interpret the emoji with name Rasing Hands.

Previous experience
with emojis

Apple Samsung

2 Do not know, Wonderful
Hi there, Do not know,

High five

3
Rasing hands, Good job,

Do not know
Rasing hands, Pick me, Hi

there

4
Good job,

Hallelujah-moment, Praying
Happy, Pick me, Excited

In Table 5. we can see many different interpretations of the emoji ”Rasing
Hands”. The participants with level 3 of previous experience with emojis used
the exact name of the emoji most to describe it. The interpretations are many,
but the interpretation on the same rendering are similar to each other but differs
a lot between the two renderings. Because of low amount of participants with
level 2 of previous experience with emojis there were just two words that were
most used to interpret this emoji.

Table 6. Shows the three most commonly used words on how the participants
interpret the emoji with name Face Screaming Of Fear.

Previous experience
with emojis

Apple Samsung

2 Terrified, Scared, HELP! Terrified, Do not know

3 Scared, Oh my god, Panic Scared, Death, Terrified

4
Terrified, Oh my god, Can

not believe it
Scared, Death, Seen a ghost

The sixth emojis that was interpreted was the ”Face Screaming of Fear” as
we can see in Table 6. this emoji was mostly interpreted as Terrified and Scared
and the difference between platforms do not differ on the most commonly used
words but on the second and third.
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Table 7. Shows the three most commonly used words on how the participants
interpret the emoji with name Tired Face.

Previous experience
with emojis

Apple Samsung

2 Angry, Hurt, Desperate
Do not know, Exhausted,

Not interested

3 Bored, Can not take it, Sad
Do not know, Feels bad,

Bored

4
Can not take it,

Disappointed, Bored
Tired, Concerned, Can not

take it

In table 7. the difference of interpretation differs a lot depending on previous
experience, but also between the two different platforms the emoji is rendered
on.

5 Discussion

The result of this online survey was not that conclusive and the reason for that
might be the free text comments in the survey that had to be closely analyzed.
But the free text comments was the only option to make the participants inter-
pret the emojis as freely as possible, to not restrain them in their interpretations,
which was a big part of this study.

Another thing that could have given a whole new result might be the fact
that we used iOS as one of the operating systems emojis render on since most of
the users currently owned an Apple smartphone and are already familiar with
the those emojis. So the result might have concluded something different if the
majority of participants where not using the smartphone with the chosen emojis.

As there was no direct result out of the free text comments the three most
commonly used words and phrases were displayed in the result to give a feeling
of how people with different previous experience of emojis interpret the given
emojis. That showed no significant difference of interpretation other than that
the phrase ”Do not know” was used more often on level 2 experience and then a
few times on level 3, but never on level 4 previous experience with emojis. Only
one emoji was interpreted with the exact name of the emoji, ”Rasing Hands”,
and this was on level 3 experience with emojis.

Since there were no participants in this study with level 1 of previous ex-
perience with emojis and majority of level 4 experience people the result is not
that accurate. But to answer the research questions of this paper How does the
interpretation of seven selected emojis differ between people with different expe-
rience with emojis? And Is there any difference in interpretation of the same
emoji displayed on two different operating systems? the result of the survey had
some conclusions. The interpretation of the seven selected emojis had a small
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difference on some emojis, both renderings of ”Woman Dancing”, both render-
ings of ”Rasing Hands” and both renderings of ”Tired Face” depending on the
previous experience with emojis. And to answer the second question, yes there
are a difference of interpretation depending on what operating system the emojis
is rendered on. Just look at the result of ”Sleepy Face” emoji as the most used
word on Apple rendering was Sad and on Samsung rendering it was Tired.

5.1 Limitations

The limitations of this article is that only seven selected emojis from two operat-
ing systems, Apple and Samsung, are used to see the difference of interpretation
between people with different experience with emojis. But also to see if there
is any difference of interpretation depending on which platform the emoji is
rendered on.

Most of the questions in the survey were free text comments so the per-
son could interpret the emojis freely. This made them hard to summarize and
analyze.

6 Conclusion

In conclusion, this study could not find any significant difference between the
level of previous experience of emojis and how they are interpreted although
there where some differences on three of the seven selected emojis. But on the
other hand there was a bigger difference on how people interpreted the same
emoji rendered on two different operating systems, iOS and Android, displayed
on Apple and Samsung smartphones.
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Abstract. With expanding access to the Internet worldwide and in-
creasing connectivity speed, keeping users interests needs to become a
subject for discussion. If loading times are slow and no responses on a
mobile- or computer application are given to the users it creates confu-
sion. Ultimately confusion can result in a client drop out, which makes
the application less attractive. This paper analyses how a spinner, loader
and animation can affect the end-user during loading times and which is
the most preferable to use when designing for optimal User Experience
(UX). A testing environment was created on a computer used for collect-
ing qualitative data on each of the given responses (spinner, loader and
an animation). The test consisted of a pre test interview, test followed
by a post test interview. The results shows that users prefer having a
response during loading times, however it is insufficient to state a single
solution that is most optimal.

1 Introduction

In today’s society (2017) people are getting more and more used to high and all
increasing speed connections on the Internet. Each year we double Internet traf-
fic, which is likely to continue even for the next decade [1]. Everyday people use
Internet to keep contact with each other, people use it for sharing information
and people use it for enjoying themselves with entertainment of various sorts.
Without Internet our society would not interact and work in the same man-
ner it is today. Therefore it is utterly important to maintain and use it in the
most optimal way for the end-users, which is ourselves. People who are working
with IT are the ones who creates tomorrows standards and needs. When the
connection or content does not load within a reasonable time-frame we tend to
get frustrated and lose interest which eventually might turn into a confusion.
This is considered as anxiety. Basically anxiety is initiated during the time in
between an action from the user - whether that being a click or scroll, and the
result being presented [2]. Although this might cause a problem where users end
up closing the application or website in order to visit a similar application or
website where content is presented in a faster pace. There are ways to go about
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in order to work around anxiety so that it is perceived as loading faster or by
giving the user a more appropriate response than handing over a blank white
page.

There is no doubt designers and developers will have to take a resulting delay
from usage of big data into consideration when developing a product. However
there is no universal standard being applied and used today regarding response
based on users actions.

1.1 Objective

This study will investigate if UX improves by using animations, spinners or
loaders while content is loading. Is there a perceived difference in waiting time
between using animations, spinners or loaders?

2 Theory

In order to prevent users from leaving a website or application, the two major
factors that must come into consideration is primordial anxiety and temporal
anxiety. These two components are ultimately the reason interstitial anxiety ex-
ists, which is the most fundamental part in why users tend to lose interest [3].
According to a test made by Marissa Mayer [4] a half second delay on the Google
search engine resulted in a 20 percent drop in traffic and therefore revenue. Sim-
ilar tests have been tested i.e. on Amazon and even the slightest delay results in
a substantial drop in traffic and revenue. According to Fiona Fui-Hoon Nah [5]
the average web user is only willing to wait approximately 2 seconds before
abandoning the application. Currently there are guidelines as to how a UX de-
signer can improve the speed of use in general [2]. Although the article by David
Teodorescu [2] covers a lot of more rules and theories than this article is about
to, which only will cover what types of applied designs can improve the UX.

2.1 Animations

Animations are used to enhance current implementations of websites or applica-
tions in order to be clear about content and information. When animations are
used in order to give feedback to users it’s also very important which animation
is used and how it is used. It is not only used for loading content, animations
can be used to show users how to use a product or show where to proceed an
online shopping check-out. There is no limit as to where and how to apply ani-
mations, although it can be overwhelming if used more than needed. According
to Ping Zhang, if animations are similar but irrelevant to the task it has a more
negative impact on viewer performance than animations that are dissimilar to
the task [6]. Furthermore if animations are brightly colored it has a stronger
negative effect on viewer performance than using dull colored animations [6].

When Facebook used a customized loading animation (see Figure 1a), the
users blamed the application for being slow, although when they switched the
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loading animation to native iOS loading animation (see Figure 1b), the users
tended to blame the whole iOS system instead [4].

(a) Custom loading animation Face-
book made in a previous version of the
application.

(b) Native system loading animation
for mobile iOS currently used by Face-
book.

Fig. 1: Loading animations previously and currently used by Facebook.1

2.2 Anxiety

Anxieties occur when users do not understand the given response after an action
has been made. The response can be animations, spinners, loaders or simply not
showing any response until content has successfully loaded up on the screen for
the user. There are numerous ways anxieties can emerge, however the anxieties
caused by IT-related subjects centers around the feeling of being uncomfortable.
The symptoms may vary and includes, but not limited to lack of concentration,
tiredness and irritability [7]. If a user feels tiredness because of a slow loading
time and/or irritability this might cause the user to either drop-out or have a
bad experience from that certain website or application.

In addition to anxieties where users feel uncomfortable there are also mental
tensions that comes to life within the time frame from an action made from the
1 http://mercury.io/blog/the-psychology-of-waiting-loading-animations-and-facebook
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user until a result is shown. Usually this happens when a user transition to a
new page filled with new content [2].

2.3 Google’s RAIL Model

Google has developed a user-centric performance model to maximize the effi-
ciency of a web application [8]. Every single web application has four distinct
life cycles that all need attention. The model covers:

– Focus on the user; the end goal is not to make your site perform fast on any
specific device, it is to ultimately make users happy.

– Respond to users immediately; acknowledge user input in under 100ms.
– When animating or scrolling, produce a frame in under 10ms.
– Maximize main thread idle time.
– Keep users engaged; deliver interactive content in under 1000ms.

The focus on this model is primarily timeframes, how long it takes before a
user needs to receive an appropriate response (see Figure 2). According to Meggin
Kearney[8] the longest time a user can wait before abandoning the application
is ten seconds. If the delay is ten seconds this might also include the user may
or may not be coming back to the application in the future.

Fig. 2: The relation between delay and reactions among users.

3 Method

Previous research that have been done regarding patience will be used so that an
anchor point can be set. This will allow for general knowledge about slowliness
and when it may become a problem in which a possible client drop-out might
occur. In addition to this, a test was conducted to get a better understanding
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for what users are looking for and/or wanting when a problem like this occurs.
The test will contain four different categories (see Figure 3). Each category has
either an animation, a spinner, a loader or a simple delay attached to it. The
reason only these responses are used is because of recognizability, they are used
almost as a standard in applications but also for the ease of use. It is easy to
implement and conduct a test. Each participant in the test will be asked to find
the year a specific book, movie, music album and game was published. Each
page consists of a 4 x 3 grid containing various covers of books, movies, music
albums or games. The target group was people between the ages of 18 and 30,
studerar IT.

This will allow test users to try the responses out on a website to see when
the animations and which animations yields the best UX. During the test the
users will be using the think-aloud method because of relevancy as to what they
are thinking as time goes by, so that issues e.g. misinterpreting can be avoided.
According to J. Nielsen the benefits of conducting a test with the think-aloud
method includes flexibility, robustness and that it is a easy-to-learn technique [9].
Since there already are statistics made about time-frames, this is a side of the
coin that won’t be tested. Hence the test will be made only with when the
animations are appropriate and how the animations are presented in mind.

Fig. 3: The index page in the test containing the four different categories books,
movies, music and games.
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3.1 First page

The participants were told that this section contained a range of books with
corresponding book covers associated lined up in a 4 x 3 grid (see Figure 4). The
participants were then asked to find the date Fantastic Beasts were published.
Each time a user clicked on an included item, an animation appeared showing a
response. The first response was triggered when a user clicked on the category
Books which made the entire block continuously expand until completely cover-
ing the whole page. Upon completion of the expansion, the book covers revealed
themselves (see Figure 4). The second animation triggered when a user clicked
on the correct book cover, being Fantastic Beasts. This animation forced the
view to get pushed down to where the relevant information was found.

Fig. 4: The first page in the test containing various book covers for the partici-
pant.

3.2 Second page

The second page and second task a test participant was asked to do was about
movies. The section contained of a 4 x 3 grid with various movies, showing the
corresponding movie covers of the listed (see Figure 5b). Each time a user clicked
on an included item, a spinner appeared showing a response (see Figure 5a). The
spinner was continuously used throughout the entire movie section.

3.3 Third page

The third page contained a range of music albums with corresponding album
covers associated, lined up in a 4 x 3 grid (see Figure 6b). The participants were
then asked to find the release date of the album Revolver by The Beatles. Firstly,
locating the album cover and then by clicking on the correct album a new page
will load including the release date. The response given was a loader which was
used throughout the entire music section (see Figure 6a).
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(a) Loading response for the movies
(b) The splash screen for movies

Fig. 5: The second page in the test containing various movie covers for the par-
ticipant.

(a) Loading response for the music al-
bums (b) The splash screen for music albums

Fig. 6: The third page in the test containing various music album covers for the
participant.

3.4 Fourth page

The fourth page contained a range of games with corresponding game covers
associated, lined up in a 4 x 3 grid (see Figure 7b). The participants were then
asked to find the release date of the game Tetris. Firstly, locating the game
cover and then by clicking on the correct game a new page will load including
the release date. No response was shown to the participants throughout the
entire game section (see Figure 7a).

3.5 Building the test

A website was made with HTML, CSS and Javascript. The website has a delay
attached, making it work "slow" when a user navigates through it. As each page
is loading there will be an animation, a spinner, a loader or a simple delay dis-
playing a response to that action while the content is loading. For the responses
in the test spin. and FakeLoader.js are used, the animation is selfmade with
Javascript. The test will only include computer interaction, and no other device.
The loading time for each response is set to 1.5 seconds.
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(a) Loading response for the games (b) The splash screen for games

Fig. 7: The fourth page in the test containing various game covers for the par-
ticipant.

3.6 The testing

The test was conducted in May, 2017 with a total of eight test users who partic-
ipated. The participants were firstly asked questions and then given tasks to do,
making them navigate through the website. The test consists of four different
categories: books, movies, music and games. The tasks each participant received
included finding the year a specific book, movie, music album and game was
published.

The test used a semi-structured interview were questions that was not orig-
inally planned got asked, in order to get more valuable result based on the
participants answers.

Pre test questions

– Have you ever used an application that worked slow and therefore dropped
out?

– What operating systems are you currently using on your mobile phone and
computer?

Post test questions

– How did it feel navigating through each task?
– Which page did you find most efficient in terms of speed?
– Which page did you find most efficient in terms of flow (understanding the

response)?
– Which page did you find having the worst efficiency in terms of speed?
– Which page did you find having the worst efficiency in terms of flow (under-

standing the response)?
– Would any of these pages make you leave the application because of slowli-

ness?
– Does it matter which animation, loader or spinner are used?
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4 Result

The result presented below is the combinatory outcome of the test in full. This
section is divided with each and every interview question asked with correspond-
ing answers from each participant.

4.1 What operating system are you currently using on your phone
and computer?

The majority of participants are currently using iOS (63 percent) and OSX (63
percent).

4.2 Have you ever used and application that worked slow and
therefore dropped out?

– Yes I have dropped out of applications and website because of slow loading
times, it has happened several times before.

– Yes it has happened numerous times before, usually it is the same website
and applications.

– Yes I think I have most likely dropped out of website as a result of slow
loading times.

– Yes it has happened.
– Yes it happens pretty often, if an application is slow during the first visit I

will remove it immediately.
– Yes it has happened.
– Yes it happens on a regular basis, I tend to switch applications for something

similar if the original application is not working fast enough.
– Yes it has happened multiple times, but I do give applications a second

chance if it is to slow during the first visit.

4.3 How did it feel navigating through each task?

– The navigation worked efficiently, the section with the dots (music) felt most
natural, movies and games felt most laggy.

– Very simple and easy going navigation, it is clear with big buttons which is
easy to spot.

– Felt good.
– Felt nice.
– Good looking website, but a bit slow.
– Games section was showing a bad response and slow, the other sections show

some sort of response.
– Felt easy and efficient.
– Did not feel good when having to go back to the previous page when the site

is loading so slow.
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Fig. 8: Result from the test displaying which page is perceived as most efficient
in terms of speed.

4.4 Which page did you find most efficient in terms of speed?

Most of the participants said that they believed the section with the fastest
loading speed was books (see Figure 8).

4.5 Which page did you find most efficient in terms of
understanding the response?

The majority of participants experienced best efficiency in terms of understand-
ing the response when navigating through the section Music (see Figure 9). The
test received comments about why the participants chose Music which mainly
involves characteristics like not being correlated to any specific operating system
or application.

4.6 Which page did you find having the worst efficiency in terms of
speed?

The majority of participants believed the page having the worst efficiency in
terms of speed was Games (see Figure 10).
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Fig. 9: Result from the test displaying which page is perceived as most efficient
in terms of understanding the response.

Fig. 10: Result from the test displaying which page is perceived as having the
worst efficiency in terms of speed.
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4.7 Which page did you find having the worst efficiency in terms of
understanding the response?

The majority of participants found the Games page having the worst efficiency
in terms of understanding the response, 75 percent said Games whereas only the
remaining 25 percent said Movies.

4.8 Would any of these pages make you leave the application
because of slowliness?

All of the participants said no, although two of them stated that if the website
were to be slower than it currently is by at least two seconds then the probability
of leaving would have been seemingly higher.

4.9 Does it matter which animation, loader or spinner are used?

– Yes - animations are generally used too seldom which is probably the reason
I felt like the games section was the slowest.

– If the website is fast then there is no need for animations of any sort, but
if it is slow then I would prefer the animations used for music and movies.
Books feels slow, I do not understand what is going on.

– I do not really think about it, but you want something as a user, does not
feel that clean with a spinner (used in movies).

– I like the one used in music the best because I do not associate the loader
with anything, the spinner used in movies I associate with Apple updates
which generally are really slow.

– It does not feel like any big difference between movies and music, felt like
games got stuck in the loading.

– If a website do need time to load up content then I would prefer a loader
(movies) but I would much rather have a fast working website which do not
need any sort of animations.

– Something about iPhones that affects me when looking at the response given
from movies which I do not trust, but it is good with some sort of response
in comparisson to having nothing.

– Yes it does matter, I would prefer having nothing on a website but if it is
slow then I would have chosen to go with music (loader) or movies (spinner).

4.10 If this website would have been consistent with one out of the
four applied responses which one would you have chosen?

63 percent said books and 32 percent said music.
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5 Discussion

The result is interesting to analyze seeing that personal taste has such a big
impact as to what answers we received from the participants. The result have
clearly pointed out that there are problems today with loading times which leads
to users closing applications and perhaps not even giving it a second chance. We
were hoping to find patterns linking what operating systems the participants
were using to the differentiation of our applied responses in the test. We cannot
state that the results given from the test is conclusive in any way. We would have
very much liked to have done more tests on users that perhaps are not studying
anything IT-related to perhaps get a somewhat more "correct" data. Not all of
us whom use applications daily are working in a technical department.

The target group is not the only relevant factor to take into consideration
when conducting tests, environment could very well play a big role in the out-
come. The test was conducted in an open area where people were free to move as
they pleased, and not in a closed room. Doing tests in an open area might have
got the participants to think before speaking out, being more cautious about
what they are saying all because they are not comfortable or not in a "safe"
zone. To make the participants more comfortable, the test was also done in their
mother tongue, Swedish to let the participants speak as freely as possible and
not hinder them by language barriers.

The loading time was based on Googles rail model (see Figure 2) where
it states that after 1 second the users are losing focus on the task they are
performing. So we cranked up the loading time slightly to see if the focus could
have an impact on the users actions. From such a small number of test it is hard
to conclude whether the loading time had any major impacts on the users. In
most cases the loading time were to fast to even say if it ultimately could have
made the users to drop out or not. It would also have been interesting to change
the preset for loading times on participants in order to compare results based on
time-frames. Perhaps going from 1.5 seconds all the way up to 5 or 6 seconds to
be able to make a comparison.

Not a single participant perceived the games section to be most efficient
in terms of speed which means all of the users pointed out a section where a
response have been applied.

6 Conclusion

Based on the given result there are no significant conclusion as to what type
of design on response should be used, there are also designs that are better for
certain scenarios than others. However, to use a design as a response for the
user can be considered to improve UX from my tests. Although it may not be
considered to be conclusive.

My tests can point out a difference between perceived waiting times based on
the four responses used in the test, using a response instead of not responding
with anything is perceived as faster.
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Abstract. Loading screens are still a thing in 2017, and there is a reason
for that. They provide a great way to give feedback to the user in the
interface during wait times after a user’s action, and is a well established
way to increase and keep a user’s satisfaction. From previous research,
it has shown to be essential for a well designed interface. This study
specifically examine the looped, passive animation screen on how the
animation speed effects the user. Results suggests that with an faster
animation, perceived wait time gets shorter and a generally more satisfied
user.

1 Introduction

Technology is constantly in development and getting faster and more efficient
by every day. The internet and user software are faster than they were 10 years
ago, still, there persists these moments were the user have to wait in order for
the software to be processed. This is a vital part of an interface in order to get
the user to feel some kind of perceived performance. Perceived performance is
how the user experience how quickly a software appears to perform and by so, a
important part for holding the users attention and satisfaction to the software
[1]. The time it takes to preform a task is closely tied to the users perceived
performance. There is a specific time limit of 1-10 seconds before the user loses
the attention and immediately exits the software or site [2].

The load time a user is willing to wait actively depends on the context, for
instance, the user is willing to endure longer loading times for paying taxes
than they would for starting up a mobile game application. Loading screens and
indicators in the interface helps the user get a better perceived performance for
the software [1, 2] and is a part of the universally applicable principle in user-
interface design for showing the visibility of the system status [3]. There are
different types of loading screens: passive, progressive and interactive ones [4].
They all have different uses for different objectives. The passive loading screen
for example, is usually used in a much shorter time frame than the progressive
and interactive ones [3]. The passive loading screen usually have the form of a
circle that rotates in a great variety of ways and animation speed’s. There is no
general rule for how fast the animation should be in a progressive loading screen
in order to create the best possible experience for the user.
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1.1 Objective
This paper studies how different animation speed’s for passive loading screens ef-
fects the a user. More specifically this study will attempt to answer the following
questions:
– How does the time perception for a user change depending on the animation

speed of the loading screen?
– Does the animation speed effect how the user feel on how effective the pro-

gram is working, i.e. does the users patience and annoyance change.

2 Theory
2.1 Time perception
Time perception is a subjective experience of time. It is someone’s own percep-
tion of the duration it takes between two successive events. One persons percep-
tion of time cant be experienced or understood as there is different fundamental
aspects of our own experience of time [5]. Time perception has been studied for
a long time that still just have theories. As of now, the strength model of time
memory is the most relevant and likely theory that provides a simple and direct
means of assessing the duration of an event .i.e the time perception [5].

2.1.1 The strength model of time memory This model describes that
there is a memory trace which persists over time, and with that memory trace,
one can judge the age of a memory (and therefore how long ago the event re-
membered occurred) from the strength of the trace. The longer ago the event
was, the weaker the trace will be [5].

2.2 Temporal illusions
Temporal illusion is a distortion in the perception of time. They occur for a
various kinds of reasons, such as due to different kinds of stress, in such cases, a
person may momentarily perceive time as slowing down, stopping, or speeding
up as the timing and temporal order of events are wrongly perceived. When a
person feel the time slows down, the internal clock actually speeds up, which
gives the feeling that the rest of the world slows down [6].

The perception of time can also change by different kind of illusions.

2.2.1 The Kappa Effect The kappa effect refers to occasions when the tem-
poral duration between a sequence of consecutive stimuli is thought to be rel-
atively longer or shorter than its actual elapsed time, which is a result of the
spatial separation between consecutive stimuli [7]. For example, if three light
sources flash with equal time intervals between each of the flashes, the tempo-
ral interval between the two light sources that are closer together tends to be
perceived to be shorter than that between the two light sources that are further
away from each other, even though the time intervals are the same (see Figure 1).
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Fig. 1: Displays an example of the kappa effect for three light sources that have the
same time interval between blinks but different distance between the first two and the
last, creating the perception that the last light source blink with a delay.

2.2.2 Intensity Different kind of intensity such as volume, brightness, colour,
size, speed and dynamics can create the effect that an object last longer than
those with less intensity [8].

2.3 Usage of loading screens

User feedback is an important part in any interface. It can easily prevent frustra-
tion on the user by giving appropriate feedback for the user’s actions. If there is
no feedback, there is no way to know if the program crashed, or even registered
a click or not which often cause great deal of anxiety for the user. Repeated
extra clicks and double orders results in that the user also get more hostile and
annoyed [3]. There should always be some kind of immediate feedback, the mo-
ment a user’s initiates an action, the user’s wait time begins. Some wait times
lasts just for a blink of an eye, some can takes minutes or second. The right kind
of feedback for these waiting times can be crucial in order to have them stay
and wait for a task or a website [3]. Here is some guidelines for what kind of
feedback that should be used.

2.3.1 Actions longer then one sec A user’s action and its wait time is
usually instantaneous in everyday use of applications, computers, mobiles, and
the web has all come to the point where almost all actions take less then one
second to load, but there is still moments when the user have to wait longer then
that. After about one second of wait time, the user starts to wander. These are
the moments when some kind of loading screen becomes relevant to display to
the user[3].

2.3.2 Passive loading screen’s There are all kind of different shapes, colours,
animations and sizes for a passive loading screen. They typically take form of
a circular spinners or a looped progress bar. This kind of indicator a good for
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actions that has a waiting time between 2-10 seconds. Anything less than that
will only be distracting for the user [3].

2.3.3 Progress loading screen’s For actions that takes longer than 10 sec-
ond’s, progress loading screen’s are a great tool to use in the interface. They
give the most informative feedback to the user as they show the current progress
of the waiting time. This gives the user more control of what is happening, de-
creases uncertainty. Progressive Loading screen’s also may reduce the perceived
time, as it can distract the user with animations and the feel of progress [4, 3].

3 Method

3.1 Participants

The test included 24 participants where the age ranged from 20-29 years. 67%
were male. The participants where recruited in person. The location for where
the test took place was evenly distributed in both public and less stressful en-
vironments, in private homes, and on a university campus located in northern
Sweden.

3.2 Materials

The test was conducted on a Android smartphone that was released the year
2016. Three separate, very familiar applications were made in Android studio.
The participants started all three of the applications, were the only indicator
between them was the colour of the icons located on the home screen with the
colours white, red and blue (see Figure 2).

3.3 The three applications

The three applications that was used were almost identical to each other, they
all had a loading screen of 10 sec, same background-colour of orange and the
same welcome text saying "Hello!". The only thing that was different between
the three was the colour of the icon and more importantly, had three separate
loading animations speed’s. The animation of the loading screen’s consisted of
a passive round circle that went clockwise, with different animations speed’s in
each (see Figure 2).

– The white (slowest animation speed) application rotates 360 degrees 4 sec-
onds.

– The red application rotates 360 degrees in 2.5 seconds.
– The blue (most rapid animation speed) application rotates 360 degrees in 1

second.
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Fig. 2: The three screens that the participants interacted with. Left:Home screen, Mid-
dle: loading screen, Right: The welcome screen of the application and the three test
applications (The applications with a white,red and blue icon colour).

3.4 Survey

After having started up all the three application, a series of questions was asked.
The participant had to choose one of the three that they liked the most, and
which of the three application that they felt had the shortest, respectively the
longest time to boot up.

3.5 Procedure

The test that was conducted on the participants had a simple, short introduction,
the reason for this is because of the prospective paradigm that might occur.

Prospective paradigm is when a user gets informed that it should keep track
of the time, making them focus specifically on the time and by so, creating self
made strategies to measuring the time frame [9]. They were therefore simply
introduced to the three applications located on the home screen, were they was
told to boot each one of them up until they came to the welcome screen of the
application, saying "Hello!", starting from left and continue to the next located
to the right (see Figure 2).

In order to not make the test bies depending on witch one of the application
the person launched firs or last, they were shuffled for each test participants.
The total number of permutations the three application could form was 3! = 6
ways (wrb, wbr, brw, bwr, rwb, rbw). These permutation was each tested four
times which resulted in a total of 24 test’s.
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4 Results

Fig. 3: Displays the result for what the participation’s answered on what application
they thought took the least amount of wait time to boot up.

Fig. 4: Displays the result for what the participation’s answered on what application
they felt took the most amount of wait time to boot up
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Fig. 5: Displays the result for what the participation’s answered on which of the three
application they preferred the most.

The data from this test shows that 50% of the participants thought that the
blue application felt like it had the least amount of time to boot up, which had
the most rapid animation speed of the three. The white and red application had
the same amount of picks (see Figure 3).

When the participant’s got the question on what they thought took the
longest time to boot up, the majority of the answers were between the red and
the white application. Both of them had slower animation speed than the blue
one (see Figure 4). The order of the application on which the participant’s started
first, second and last reflected their final answer for which they thought was the
slowest, fastest wait time, and the application they liked the most in general.
The participant’s answered 90% of the times that they preferred either the first
or the second application the most, and that they thought the last application
they booted up was the slowest. None of the applications had a big majority of
votes they thought was the best. They all had quite similar votes (see Figure 5).

5 Discussion

From the results of the test, the blue application was the one that in general got
the most positive feedback. It had the highest count of votes for being the fastest
to boot up, and the same time had least amounts of votes for being the slowest.
It was also closely tied to the red application which had the second fastest
animation speed. From the data that was gathered, it seems that the animation
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speed of the passive animation screen correlates to a user’s time perception. It
seems as the faster the animation is, the less wait time does the user perceive.

The votes on which application the subjects preferred was quite even, but
there was still a majority that voted for the two application with the fastest
animation speed (Red and blue). The reason this question was asked was to
see if the animation speed effect’s the user into thinking that the faster the
animation goes, the harder the application is working and by so, making the
user more positive and patient to the application. As the result suggest, this
might have some truth in it, there is no clear evidence though, as the question
is very broad and can depend on so many other variables. The order for which
the patient’s booted up first and last for example, had an effect on their final
answer.

The test that was conducted also had its flaws, as the order for when they
were booted up had a strong connection to which they preferred the most. A
different kind of test could be made, for example, the test could have a structure
that had much less focus on the loading screen, and more on a specific task that
the participant had to complete. That way, the data from the test would reflect
more of a real life scenario and by so, creating a more realistic and accurate
answer. It also seemed that some participant’s felt the question about which one
of the application they preferred the most was odd, as they was nearly identical.
For example, a participant had the motivation they preferred one application
more than the other too simply because of the colour of the icon. x

6 Conclusions

The data from the test shows that the faster the animation speed is on a passive
loading screen, the more a user is likely to prefer it, and that the perceived time
a user gets on a passive loading screen corresponds to the animation of it.

The are several limitations in the test that was conducted in this paper.
More test data is needed in order motivate future research on this topic. 24
participants is a good start but more data is needed to safely say that they
correspond with each other. First of all, most participant’s where young adults
and students which makes it so that it cant be generalised to other population
and background. However, the participants that attended are is the the age-
group that has the most active users on the web [10], and a great population
to start with. This paper has focused on how slow and fast animation speeds
effects the time perception and the overall satisfaction of an application. A thing
to consider in future research is if there is a specific speed limit that works the
best.
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Abstract. Communicationg with chatbots on messenger platforms is a
hyped technology among leading tech companies. On this conversational
interface (CUI) tasks are said to be done more efficient than on other
platforms. In this paper, the usability of Cable News Network’s (CNN)
chatbot is evaluated and compared with its counterpart website. CNN is
located worldwide and it is showed that newsreaders in Sweden consist of
different gender, age, salary and geography. The methods are modelled
with respect to who the users are and what tasks the users want to
perform when reading news. The participants in this study was asked
to perform four representative tasks while being observed, and to share
their attitudes by answering a questionnaire. The result implicated that
the website has better usability than the chatbot, but still there are more
research to be done.

1 Introduction

In 2016 Chatbots became a huge trend in the tech world [1]. Chatbots could
among with over one hundred other terms also be called conversational inter-
faces, avatars and virtual agents, and the community chatbots.org1 defines a
chatbot as "an artificial living entity designed to have conversations with real
human beings". These conversations could be hold via text, spoken or even
non-verbal. Michael McTear, Zoraida Callejas and David Griol [2] describe that
chatbots generate simulated conversations in which the user for example inputs
some text and the chatbot makes a response. An example of a chatbot can be
seen in figure 1. McTear et. al. also say that chatbots are being used increasingly
in areas such as education, information retrieval, business and e-commerce.
In “The complete Beginner’s Guide to Chatbots” Matt Schlicht [3] compared
a website with a chatbot. Instead of browsing a website to purchase products
online, the chatbot interaction corresponds to the experience a purchaser would
get in the retail store. According to Ron Kaplan [4] users need to be able to talk
simply with devices. Compared to a graphical user interface (GUI) , a conver-
sational user interface (CUI) will better understand users’ wants and needs as
they learn more about their users and the users’ surroundings.
One reason why chatbots increase in popularity could, according to Robert
1 https://www.chatbots.org
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Fig. 1. Screenshots from a chatbot conversation on Facebook Messenger

Dale [1], be the increased availability of messenger platforms such as Facebook
Messenger, Kik and Slack since many chatbots live in them. Influencial compa-
nies like Microsoft, FaceBook, and Amazon are optimistic about the future of
chatbots and the CEO of Microsoft, Satya Nadella calls chatbots "conversations
as platforms" [5]. Facebook Messanger’s VP David Marcus agrees with Nadella
and states that "a thread of conversation is a much better form of app" and that
tasks could be done more efficient over chatbots than over other platforms [6].
Marcus also mentioned that this will solve the app overload problem since only
one messaging application is needed when communicating with chatbots. In a
study, Bayan Abu Shawar and Eric Atwell [7] evaluated different measurement
metrics to evaluate a chatbot and their general conclusion was that the best
evaluation is based on the application and the users needs. Since no studies have
been focusing on evaluating the usability of the chatbot interface, this paper will
compare the usability of CUI with GUI, to see what interface users prefer. The
chosen online newspaper has one of the chatbots with most votes in the first
ChatBottle Awards2 in the area of News, Cable News Network (CNN)3, that
can be found on the Facebook Messenger platform and in a GUI on the web.

1.1 Objective

The objective of this study is to compare CNN’s chatbot with its counterpart
website. The following questions will be evaluated for the two different types of
user interfaces:
2 https://chatbottle.co/awards/1st-chatbottle-awards-2017-winners
3 https://chatbottle.co/bots/cnn
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– How usable are the two user interfaces?
– What usability problems do users encounter when interacting with the in-

terfaces?

2 Theory

In the Online Dictionary for Library and Information Science [8], newspaper is
defined as: "A serial publication, usually printed on newsprint and issued daily,
on certain days of the week, or weekly, containing news, editorial comment,
regular columns, letters to the editor, cartoons, advertising, and other items of
current and often local interest to a general readership." Newspapers together
with other media convey what is happening in the surrounding world, and the
information from it is communicated one-way, not directed to a specific person
and reach a large amount of receivers at the same time [9].

2.1 Online news

A study about the Internet habits in Sweden 2016 shows that participants pre-
fer Internet over TV, daily newspaper and radio as a source of information.
Also, the majority of the participants younger than 56 years old read news on-
line instead of the paper version. For the participants who read news online 79
percent uses a computer, 71 percent uses a smartphone and 43 percent uses a
tablet [10]. Another study about swedish news readers between 1986 and 2010
showed that people, regardless of gender, age, salary and geography read [11].
Which means that news has a wide target group. In the 90’s swedish newspapers
like Aftonbladet and Helsingborgs dagblad published their first online version of
their newspapers. Newspapers companies’ adaption to Internet went fast, and in
2017 it is a matter of course for media companies to have an online version of the
newspaper, which improves service to readers and keeps potential competitors in
check. The online version is usually used as a complement to the paper variant
and could be read from devices such as smartphones, tablets and computers [9].
CNN4 provides online news and information delivery and has bureaus world-
wide. It’s website is updated nonstop and features multimedia technologies such
as live video streaming, audio packages, searchable archives of news features and
background information.

2.2 User interfaces

The user interface is the part of the computer which allows the human user to
interact with the computer [12]. Its purpose is to make the computer system us-
able for the user. Therefore one important aspect when designing a user interface
is its usability. GUI is a user interface that includes graphical elements, for ex-
ample windows, icons and buttons [13]. Because of the wide variation of devices

4 http://edition.cnn.com

175



available in 2017 GUIs are designed for appropriate type of input. For example,
a swiping and pinching to zoom are commands supported by smartphones, and a
desktop computer mouse can be used to navigate with the interfaces small icons.
As can bee seen in figure 2, users can choose between different topics, search by
writing a text and scroll through news when navigating on CNN’s online web-
site. Conversational user interfaces support conversational interaction between

Fig. 2. Screenshots CNN’s mobile website

users and smart devices in a natural way in order to obtain information, ac-
cess Web services, issue commands and engage in general chat. For instance the
technology can help users finding local restaurants, getting directions, setting
the alarm, updating the calendar, providing fitness monitoring, recipe planning
and engaging in general conversation [2]. As seen in figure 3, just like on CNN’s
website, its chatbot also gives users the opportunity to choose between different
topics and search by writing a text. The way to go through news is different
since the user swipes to get to other articles.

3 Method

The objective of this study was to evaluate and compare the usability of CNN:s
mobile GUI and CUI. Usability is defined by the ISO [14] as the "extent to which
a product can be used by specified users to achieve specified goals with effective-
ness, efficiency and satisfaction in a specified context of use". When evaluating
usability it is important to define who the user is and what tasks the user wants
to perform. The usability of a system can be made by performance tests and at-
titude surveys. Therefore, to answer the questions in this paper’s objective, two
questionnaires and a performance test were created. The questionnaires aimed to
identify the test person’s demographics and attitude towards the user interfaces,
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Fig. 3. Screenshots from a conversation on Facebook messenger with CNN’s chatbot

and the performance test provided a set of tasks that could be performed both in
the GUI and CUI. Number of test persons in this study was be six. According to
Nielsen [15], this number discovers around 90 percent of the usability problems.

3.1 Attitude survey

The participants answered two questionnaires, one before the performance test
which aimed to identify their demographics and their experience of chatbots,
Online News and CNN, and the second questionnaire was answered after the
performance test, where the test person’s satisfaction and perception were cap-
tured. The following questions were answered:

Quiestionnaire 1: identify test person’s demographic and experiences

1. Gender
2. Age
3. Occupation
4. Have you ever heard about chatbots?
5. Do you chat via messenger platforms?
6. What messenger platforms have you tried?
7. How often do you read news Online?
8. Have you ever visited CNN.com?

Quiestionnaire 2: identify user satisfaction and perception

1. Is there any function you wish the chatbot would have?
2. How did you experience the navigation in the chatbot?
3. Is there any function you wish the website would have?
4. How did you experience the navigation on the website?
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5. Do you prefer the website or the chatbot? Why?
6. Does the interface you do not prefer, have any advantages compared with

the interface you like the most?
7. Would you consider to use a chatbot?

3.2 Performance test

The performance test was created with four representative tasks which the test
persons had to perform on CNN’s website and chatbot, and two methods were
applied to collect data. One method was to observe the users when they were
performing the test. Participants were also asked to rate their degree of attitude
towards the navigation when performing the tasks on a 5-point Likert scale rang-
ing from Unclear to Clear. This scale helps to obtain a measure of attitudes [16].

Tasks:

1. Find an article and open it
2. Find an article about Sweden and open it
3. Find another article about Sweden and open it
4. Find an article from the topic "Entertainment" and open it

4 Result

The questionnaires and performance test were answered and performed by six
students between 21 and 30 years old where four were women and one a man.
The device used in this study was an iPhone 5s with iOS 10.3.1. Three out of six
test persons are generally using an iPhone, one person a Samsung and the other
two are using a Sony. The test persons’ earlier experiences of chatbots, Online
News and CNN are presented in the figure 4, 5, 6, 7 and 9 below.

Fig. 4. Participants experience with chat-
bots.

Fig. 5. Participants experience with mes-
senger platforms.
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Figure 4 shows that the all participants have heard about chatbots before the
test. The majority have heard about chatbots and the rest have tested chatting
with one. Figure 5 shows that all participants chat on messenger platforms.

Fig. 6. Screenshots from a conversation on Facebook messenger with CNN’s chatbot

Figure 6 shows what messenger platforms the participants use. Facebook
messenger is the most common since it is used by all of the test persons.

Fig. 7. Participants experience with online
news.

Fig. 8. Participants experience with
CNN.com).

Figure 7 and 8 show the participants experiences of reading news online and
CNN.com. The majority reads online news daily and only two out of six have
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visited CNN.com.
Upcoming figures are results from how the test group experienced the navigation
on the website and chatbot when performing tasks in the performance test. These
results are presented in scales from 1 to 5 where 1 stands for unclear and 5 stands
for clear.

Fig. 9. Results from "Find an article and open it" performed on the website (left fig.)
and chatbot (right fig.). Scale from 1 (unclear navigation) to 5 (clear navigation).

Fig. 10. Results from "Find an article about Sweden and open it" performed on the
website (left fig.) and chatbot (right fig.). Scale from 1 (unclear navigation) to 5 (clear
navigation).

Fig. 11. Results from "Find another article about Sweden and open it" performed on
the website (left fig.) and chatbot (right fig.). Scale from 1 (unclear navigation) to 5
(clear navigation).

The figures show that users found the navigation when using the both in-
terfaces clear, but the chatbot got better result when they wanted to find an
article and open it (see figure 9). They found the navigation when using the
both interfaces clear when searching an article about "Sweden", but the chatbot
got a better result (see figure 10). Users found it harder to navigate on the web-
site than on the chatbot when performing the task "Find another article about
Sweden and open it" (see figure 11). When open an article about a specific topic
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Fig. 12. Results from "Find an article from the topic ’Entertainment’ and open it"
performed on the website (left fig.) and chatbot (right fig.). Scale from 1 (unclear
navigation) to 5 (clear navigation).

users found it easier to navigate on the website than on the chatbot (see figure
12). When the users were asked to rate the overall navigation on the website and
the chatbot did the website get higher scores, which means that they thought
the navigation was clearer on the website (see figure 13).

Fig. 13. Results from how the users experienced the navigation on the interfaces

The test also resulted in two tables that present what the participants liked
the most and what they did not like with the two user interfaces. For instance,
the majority preferred the website over the chatbot and they also answered that
they are positive about using a chatbot for reading news online in the future. The
answers in the tables are from questionnaire number 2 which the participants
got to answer after the performance test.

181



Is there any function you wish the
chatbot would have?

Is there any function you wish the
website would have?

TP1 Description of what news that were sug-
gested, latest or most popular?

No

TP2 No No
TP3 I want to get an overview of various news

alternative
No

TP4 No No
TP5 No No
TP6 An overview of current news It could be more personalized

Table 1. Results from question 1 and 3 in Questionnaire 2. (TP stands for test person)

Do you prefer the web-
site or the chatbot?
Why?

Does the interface you
do not prefer, have
any advantages com-
pared with the inter-
face you like the most?

Would you consider to
use a chatbot?

TP1 Web because that is what
I am used to

The chatbot was faster
when looking for some-
thing specific

Yes, for reading news

TP2 Web because there I can
get an overview of todays
news

The chatbot was better
when looking for some-
thing specific

Do not know

TP3 Web because that is what
I am used to

The chatbot required less
clicks than the website
when navigating

Yes, for reading news

TP4 Web because it is more
specific and easier to use
when searching for an ar-
ticle

When using the chatbot I
do not get disrupted by
other articles when look-
ing for a specific one

Yes, for reading news

TP5 Web because that is what
I am used to

The chatbot was faster
when looking for some-
thing specific

Yes, for reading news

TP6 I don’t know, the website
is better for detailed read-
ing and the chatbot is bet-
ter if I want to get an
overview of todays hap-
penings

No Yes, for reading news

Table 2. Result from question 5 to 7 in Questionnaire 2. (TP stands for test person)
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5 Discussion

To evaluate usability of the two user interfaces this paper focused on measuring
how unclear/clear the participants thought it was to perform tasks, and also
investigating their intuitive impression of the chatbot interfaces, what pros and
cons it has. The user got to answer questions and compare CNN’s web version
with the chatbot version. These methods measure the user satisfaction, but other
usability aspects are missing such as effectiveness and efficiency [12]. In order
to evaluate these aspects time or number of errors when navigating could be
measured. To evaluate quantitative data like time and number of errors more
data is needed than from six participants because of substantial individual dif-
ferences in user performance [17]. Participants in this study sometimes wanted
to navigate in a way that was not possible. To see if this is a problem it would
be interesting to collect and investigate quantitative data in further studies.
One important part of usability testing is to identify the users’ needs and to
evaluate how the product/service meets those. Among six test persons only two
have ever visited CNN.com, and four participants read online news daily. More
studies are needed to evaluate whether this group of people could represent the
specific target group and their needs. The tasks in the methods are carefully
selected based on what functions there are on the website and in the chatbot,
but studies showing what functions CNN’s readers use and valuates could result
in better motivated tasks.
Also, it should be considered whether CNN’s website and chatbot are meant to
serve the same user needs since this aspect affects the usability. How comparable
two interfaces with distinct user needs are, has not been taken in consideration in
this study. Further, there are a lot more to be studied about chatbot interfaces.
This paper did for example not evaluate the usability of voice conversational
interface which is according to McTear et. al. [2] a technology with potential.
Creating guidelines on how to design chatbot interfaces for Online News is an-
other suggestion for further studies.

6 Conclusion

The result showed that the overall user attitude is that the majority is willing to
use a chatbot when reading online news in the future. The fact that the test group
preferred the website over the chatbot implicates that the GUI interface is more
usable than the CUI, but still more research has to be done. More errors occurred
on the chatbot interface, for example some users wanted to open the article by
clicking on the picture which is not possible. Whether these errors depend on
the chatbot evaluated in this study or the overall CUI is not determined since
this study does not cover guidlines for designing chatbot interfaces.
However, how usable the two interfaces are could not be determined since more
data is needed. Yet the chatbot interface for messenger platforms is in its initial
development state and there are improvements to be working on.

183



References

[1] Dale, Robert: The return of the chatbots. Natural Language Engineering
22(5) (2016) 811–817 accessed 2017-03-12, https://www-cambridge-org.
proxy.ub.umu.se/core/journals/natural-language-engineering/
article/div-classtitlethe-return-of-the-chatbotsdiv/
0ACB73CB66134BFCA8C1D55D20BE6392/core-reader.

[2] McTear, Michael and Callejas, Zoraida and Griol, David: The Conversational
Interface: Talking to Smart Devicese. Springer International Publishing, Springer
International Publishing, Switzerland (2016) http://books.google.com/books?
id=W-xMPgAACAAJ.

[3] Schlicht, Matt: The complete beginner’s guide to chatbots. Chat-
botsmagazine (2016) accessed 2017-04-16. https://chatbotsmagazine.com/
the-complete-beginner-s-guide-to-chatbots-8280b7b906ca.

[4] Kaplan, Ron: Beyond the gui: It’s time for a conversational user inter-
face? wired.com (2013) accessed 2017-04-15, https://www.wired.com/2013/03/
conversational-user-interface/.

[5] Kovach, Steve: Microsoft thinks it’s found the next big things. Al-
lure Media (2016) accessed 2017-02-15, http://www.businessinsider.com.au/
microsoft-to-announce-chatbots-2016-3.

[6] Murgia, Madhumita: Can facebook messenger kill off apps? The Tele-
graph (2016) accessed 2017-02-15, http://www.telegraph.co.uk/technology/
facebook/11996896/Can-Facebook-Messenger-kill-off-apps.html.

[7] Shawar, A. Bayan and Atwell, Eric: Different measurements metrics to evaluate a
chatbot system. NAACL-HLT-Dialog ’07 Proceedings of the Workshop on Bridg-
ing the Gap: Academic and Industrial Research in Dialog Technologies (2007)
89–96 accessed 2017-05-14, http://dl.acm.org/citation.cfm?id=1556341.

[8] Joan M. Reitz: Online dictionary for library and information science (2014) ac-
cessed 2017-05-18, http://www.abc-clio.com/ODLIS/odlis_n.aspx.

[9] Hadenius, Stig and Weibull, Lennart and Wadbring, Ingela: Mass medier: Press,
radio och tv i den digitala tidsåldern. Ekerlids (2011)

[10] Davidsson, Pamela and Findahl, Olle: Svenskarna och internet 2016 (2016) ac-
cessed 2017-05-16, https://www.iis.se/docs/Svenskarna_och_internet_2016.
pd.

[11] Hedman, Ulrika: Läsvanestudien 1986–2010 – en tabellrappor (2011)
accessed 2017-05-04, http://jmg.gu.se/digitalAssets/1339/1339278_
l--svanestudien-pm-80.pdf.

[12] Redmon-Pyle, David and Moore, Alan: Graphical User Interface Design and
Evaluation. Redwood Books (1995)

[13] Production, S.: Software terms : Gui definition (2017) accessed 2017-05-23, https:
//techterms.com/definition/gui/.

[14] 9241-11:1998, I.: Ergonomic requirements for office work with visual display
terminals (vdts) — part 11: Guidance on usability (1998) accessed 2017-05-22,
https://www.iso.org/obp/ui/#iso:std:iso:9241:-11:ed-1:v1:en.

[15] Nielsen, Jakob: Why you only need to test with 5 users.
(2000) accessed 2017-05-22, https://www.nngroup.com/articles/
why-you-only-need-to-test-with-5-users/.

[16] Brace, Ian: Questionniare Design. Kogan Page (2008) accessed 2017-05-
22, http://ebookcentral.proquest.com/lib/umeaub-ebooks/detail.action?
docID=363242.

184



[17] Nielsen, Jakob: Quantitative studies: How many users to test?
(2000) accessed 2017-05-22, https://www.nngroup.com/articles/
quantitative-studies-how-many-users/.

185



186
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Abstract. In this study we compare Snackable Content, in this case
Snackable Video recipe, against regular text recipe to see which one is
the most efficient for remembering information. Other question that are
looked into is how the participants perceived the difficulty of the cooking
by the recipe and how often Snackable Content is consumed. The test
group consisted of fifteen people. And the result showed that this study
could not prove if there are any significant difference between the two
forms of content, however the study showed a statistical significance on
the perception of difficulty. The group that saw the Snackable Video
thought it looked easier to cook than the group that read the text recipe.
Also, a clear majority of the participants knew what Snackable Content
is and regularly consume it every week.

1 Introduction

The users attention span is getting shorter. According to a recent study, the
average attention span is eight seconds [1]. This is four seconds shorther than
in the year 2000. How do we then keep the users on the site? One of the most
popular thing these days are "Snackable Content". Snackable Content is a short
video (see Figure 1), infograph, blogpost or so on that the user could easily
consume within a few minutes, or under 30 seconds.

This form of content is a relative new way to show information, to go to
"before Snackable Content" you would have to look before the introduction of
smart phones. Because of the easy accessibility to information on the go the
content needed to get easier to consume.

But when many of the big blogs or companies, for example Buzzfeed, start
to produce more Snackable Content the question is if it is worse, better or equal
for remembering what the user saw comparing to "traditional" information. As
the Snackabable Content is designed to be easily consumed and in this study,
Snackable Videos, will the content make the user concentrate less and therefore
forgets it more easy?
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Fig. 1: Exampel of a Snackable Video from Buzzfeed’s Tasty

1.1 Objective

The objective of this study is to compare two different methods of looking at a
recipe, a Snackable Video or an image with plain text, and see which one is more
efficient for remembering. Furthermore the study will look at how user perceive
Snackable Video recipes, if it makes the cooking look easier. It will also check to
what extent users consume snackable content.

The questions that are going to be evaluated are:

– How efficient is snackable content in the form of video for remembering
information?

– Does Snackable Content make it easier than it looks when it comes to cook-
ing?

– To what extent do users consume Snackable Content?

2 Theory

Snackable Content began its evolution with the release of Twitter [2], and with
the rapid growth of smart phones it is here to stay. With the object of this study
the theory will look at what Snackable Content is, what it looked like before
and explaining instant gratifications role. It will also look at how learning and
studying with video or print works and looking into the human memory.

2.1 Snackable Content

Looking at Oxford Dictionary [3] of what Snackable Content is we find: "De-
signed to be read, viewed, or otherwise engaged with briefly and easily." So it
is a bit of information that should be easy to consume and share. But because
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it is a relative new term and in a narrow field there are not that many scien-
tific reports about it, mostly blog posts. And to quote a blog post [4] by Meg
Cannistra.

Snackable content—content that’s short and sweet—is comprised of three
key ingredients:
1. It’s eye-catching.
2. It’s short.
3. It’s easy to follow.

Twitter was one of the first companies to break ground with Snackable Con-
tent. In 2006 [5] they launched and Jack Dorseys sends the first tweet on the 21st
of March. Then they had a 140 character hard limit, now they do not include
photos, videos, GIFs, polls, and Quote Tweets in that 140 limit.

One of the more famous in recent years is Vine [6], the concept was that a
video could maximum be six seconds long and was looped until the user chose to
go to the next video. This became extremely popular [7] and in just about three
months Vine was the most downloaded application on the app store. Though, on
October 27, 2016, Vine announced that they are shutting the service down. Users
can’t upload new content but the previously uploaded would still be available.

2.2 Before Snackable content

But how was the content before Snackable Content did its introduction? It is hard
to find a source of what the content was like before, but with the introduction of
mobile devices the content automatically shrunk in size to fit the user that was
on the go. So to really go and find content that was before Snackable you have
to look back to before the introduction of the smartphones. The information was
not that minimalist, there where no sneak peaks and just less effort where put
it on how the content was displayed [8].

2.3 Instant gratification

One reason of why Snackable Content is so popular is because of the instant
gratification [9]. Instant gratification is the need to get a stimuli right now, an
instant pleasure. And ways to do his is check a short video or read a tweet and
get the sensation of pleasure or gratification, in an instant. And this is much
possible with Snackable Content. Combining lower attentions span and the need
of instant gratification you have a combination that needs to captivate the user
quick, and get the message across fast.

2.4 Learning

It is often discussed what is the most effective way to learn something. The two
most common ones are either via print or a video. One would think that print
as an advantage over video when learning because you often have to be more
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focused when reading rather than watching a video. But according to a study by
Martin Merkt, Sonja Weigand, Anke Heier and Stephan Schwan [10], interactive
video is as effective as print when it comes to learning. But the study also pointed
out that video is not a replacement for print, but a good compliment to keep
the students activated and motivated.

2.5 Memory

There are several different types of memory, but for this paper the focus will be at
at working memory, short-term memory, priming and explicit/implicit memory.

Looking at short-term memory [11], it is a system that hold limited amount
of information for a short period of time, up to 30 seconds. And if not rehearsed
it will not go into long-term memory. But the more important type of memory in
this study is working memory. In later studies psychologists have concluded that
working memory is short-term memory [12]. Working memory is the more active
version of short-term memory, and a most people can hold seven items, plus-
or-minus two [13]. That means that for example people can hold seven digits in
their head, or remember nine different words. And it often works by dividing the
information into chunks. For example when remembering phone numbers people
divide the number into chunks for easier remembering. But when dividing into
chunks is not allowed, the number of items dropped to three or four according
to the same source.

Explicit memory [14], or declarative memory is the conscious. It can be ver-
bally explained and requires more concentrated effort to recall memories for
instance a mathematical formula that you remember for a math test. Explicit
memory consists of episodic memory and semantic memory [15]. The episodic
memory can be specific events from your personal history, for example your tenth
birthday or were you was when 9/11 happened.

Implicit memory [14] can also be referred to as non-declarative memory,
unconscious memory. Example of this is walking, typing on a keyboard and
knowing how to use a phone. Within this there are a subset called priming [16],
and relevant for this study, positive priming. It gives an an association, so if a
person watches a movie with a famous actor and later asked to recall an actor,
it is more likely that the person mentions the actor from the movie.

Forgetting curve [17] is how fast people forgets information they have learned,
but also how they retain it. It describes that if you repeat information within 24
hours the brains recognize the information and starts saving it in the long-term
memory. And the more often it is repeated the better the information stays in
the memory.

3 Method

The research will be conducted with two test groups. Both will look at the same
information content wise but in two different formats. The two groups will then
be compared in how much they remembered of the information and what the
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perception of the difficulty was with the cooking. This will be done with a short
survey created with Google Form. The data is then going to be analyzed and
compared, seeing of much of the content the user remembered. A T test will be
done to find out if there are any statistical significance.

The recipe in question, "Butter Chicken Mac ’N’ Cheese" is taken from Buz-
zfeeds Facebook page Proper Tasty[18]. The video is downloaded and played
back in a video player and the text-recipe will be composed in Adobe Photoshop
as a picture(see Figure 2, 3).

Fig. 2: Snackable Video.

Fig. 3: Text-based recipe.

3.1 Test

For this test, the participants was approached at random in the MIT building at
Umeå University. They were asked if they wanted to participate in a short test
for the course "Aktuell Utveckling". Before the test the participants was briefed,
either they got the information that they were going to look at a video, or read
a text that was shown for a set period of time. They were not informed that it
was a memory test. After the test they would answer a short questionnaire.

The test contains two forms of content. One is a short video of a recipe, so
called Snackable Content. The other is a text-based recipe, what you would call
a normal recipe, both are the same in the sense of content. The first group will
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watch the video and then be given a short Google survey asking them questions
about the content, what ingredients was used and different steps that was shown.
The other group will be given a time limit, the same time as the video, and
instructed to read the recipe. They will later be given the same survey.

The results will then be compared to see if there are any difference between
the two groups.

3.2 Survey

As mentioned the survey is conducted with the help of Google Forms. It will
ask questions about what ingredients was used and how the user perceived the
difficulty. There will also be a short section asking about Snackable Content,
if they knew about it beforehand and how much they consume that form of
content.

4 Result

Fifteen people participated in the study, with the ages ranging from 18-33 years
old. 73% were males and 27% were females. The participants were uneven dis-
tributed between the groups, eight people looked at the video and seven read
the text.

4.1 Memory test

Looking at the data that was collected (see table 1) we can see that there is only
a small difference between the two test groups in concern of number of right
answer.

Percentage of correct answer from survey.
Video Text
75% 28,5%
37,5% 50%
37,5% 50%
Mean:50% Mean:42,8%

Table 1: From the survey, percentage of correct answer.

And with an unpaired T test (see table 2) the result showed that there are
no significant difference between the two groups, and had a p-value of 0.3644.
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Unpaired t-test result
Group Video Text
Mean 3.38 2.86
SD 1.06 1.07
SEM 0.37 0.40
N 8 7

Table 2

4.2 Knowledge and consumption of Snackable Content

The users got the question if they knew what Snackable Content was before this
test, and 80% said yes. And by looking at table 3 it is a fairly low percentage that
watches Snackable Content daily, only 26.7%. But majority of the participants
conumes Snackable Content every week.

Consumption of Snackable Content
Every day 26.7%
3-6 times per week 6.7%
1-2 times per week 13.3%
Few times per month 33.3%
Never 20%

Table 3: How often users consume Snackable Content.

And looking at how the participant perceived the level of difficulty with
cooking the food , the group that watched the Snackable Video thought it was
easier than the one that read the regular text. The unpaired T test (see table 4)
showed that there was a significant difference between the two groups, and had
a p-value of 0.0237.

Unpaired t-test result
Group Video Text
Mean 4.25 2.86
SD 0.89 1.21
SEM 0.31 0.46
N 8 7

Table 4
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Fig. 4: Chart of participants that watched the video.

Fig. 5: Chart of the participants that read the text.
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5 Discussion

The study did show that there where no significant difference between the test
groups, but it could also be because of too few participants in the study. There-
for the result may be skewed and if the sample size had been larger a more
definite answer could have been given. One thing to note in this test is that the
participants were primed in the sense that the questionnaire came directly after
the recipe was shown. This could also affect the outcome.

Another way that the test could had been done if the resources and the time
was available is to conduct multiple tests. Both with letting the user watch the
content multiple of times over a longer period of time, but also looking at several
different recipes.

In concern of the popularity of Snackable Content and this study, most of
them knew what it was beforehand. But the the amount of people that watch
it daily or many times a week was lower than I expected, only 26.7% consume
it every day. This may have had something to do with people not realizing
that what they are reading or watching is often Snackable Content, for instance
Instagram, Snapchat and Jodel belongs to that category. And the survey gave
a brief explanation of what Snackable Content is but it may not have been
thorough enough to get the participants an idea of how broad it is. Most of
today’s content is designed with Snackable in mind.

6 Conclusions

In conclusion, this study can not verify if Snackable Video or regular text is better
for remembering information, a bigger study is needed. However, it showed that
the test group that watched the Snackable Video perceived the cooking easier
than the group that read the text. Additionally it can say that Snackable Content
is something that is known due to majority of the participants knew what it was
before the test. Also majority of the participants consumed Snackable Content
every week.
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Abstract

In the modern reality, time management, and the tools that actual-
ize it, are essential. Technological innovations made it possible to do it
efficiently, like different implementations of calendars. Interactive calen-
dars in smartphones is such an example. Design of these applications
is paramount for easy and effective utilization, where at the same time
there exists no guidelines of how they should be designed. This work
gathers different design guidelines within Human-Computer Interaction,
Computer-Supported, Collaborative Work and Artificial Intelligence as
an attempt to create them. Limitations and strengths of mobile devises
were also investigated. In cases where guidelines were missing - they were
developed from principles or conclusions of various studies. The results
of this paper is sets of guidelines for an interactive calendar application,
divided into several categories created through a method based on Life
Cycle Assessment.

1 Introduction

In current times, human memory load is incredible and various tools are needed
to cope with that magnitude of information. Time management is essential
for success in everyday life [1] and calendars has been an efficient tool for such
purposes [2]. With technological progress, virtual tools have become increasingly
helpful and popular. However, in today’s stressful society, the importance of
decreasing the time interacting with a tool has also increased. In this work, an
interactive calendar is defined as a virtual personal calendar that can be shared
with other people (e.g. co workers, classmates, family).

Mobile applications is a new direction in research when compared to other
disciplines. Computer based interaction are often divided into three major
branches of investigation: Artificial intelligence (AI), Human-Computer inter-
action (HCI) and Computer-Supported Cooperative Work (CSCW). For each
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of these, there are different approaches, ways to look at computers and inter-
faces. For example, a computer can be seen as a partner, used as a tool or
as a medium. When it comes to interfaces: AI uses agents and speech based
interaction, HCI rely on menus and direct manipulation, while CSCW is about
communication such as email, chat and video [3].

As technological progress goes onward, the interactive possibilities are grow-
ing and new needs are emerging. Depending on a purpose of an application,
there should be some additional guidelines. There still are some areas that have
not been covered by science to a sufficient extent yet. One of these areas are
interactive calendar applications for mobile phones.

2 Objective

The main question in this article is: which guidelines can be successfully used
in a design of a calendar for interactive and planning purposes, within limits of
a mobile application?

3 Theory

Firstly, criteria for interactive calendars will be reviewed. Followed by de-
scription of three major branches of interactive design: Artificial intelligence,
Human-Computer interaction and Computer-Supported Cooperative Work [3]
in chronological order of their appearance. Lastly, design guidelines and princi-
ples of applications with regard to limitations and strengths of mobile devices
will be presented.

3.1 Interactive calendar criteria

As we begin our investigation, we need to map out the product criteria and
requirements. That is not an easy task, and as such, a few important questions
have to be answered: what is the purpose of an interactive calendar and its
areas of use. A calendar is used for planning and time management. We need
to be able to see dates, weekdays, months and hours ahead of us. We also need
to fill those with information about what, where and with whom we are going
to interact with, matching it with the calendar. Interactive calendars are for
shared planning with others. It has additional requirements: we need to be
able to share some of the activities, invite people to those and see if someone is
available at a specific time and date. Environment of use is for personal needs
and for work or school related requirements.

To achieve faster and smoother interaction, AI in the form of an assistant
can be created for such purpose. It can write in and remind about appoint-
ments, search for specific individuals or groups of users, check if the person is
available and when both the user and mentioned person will be free simultane-
ously. Reminders can be set as notifications, alarms or by ”calling” or otherwise
notifying the user.
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The only thing it cannot do is to brew a cup of coffee (yet).

3.2 Artificial Intelligence

The field of Artificial Intelligence (AI) was first to emerge. The main thought
was to create an intelligence that could learn on its own, solve the world’s prob-
lems and learn how to interact with people efficiently by itself. With time, it
became clear that development of AI was much more complicated than previ-
ously anticipated, would not only take years, but decades to develop. In the
meantime, computers could be used as tools and for that purpose humans had
to learn how to interact with computers from the human point of view. Human-
Computer Interaction started of slowly, but thrived when that understanding
came forward. From that time these two fields tend to compete about finances
and other resources, but they are slowly converging [4].

In the past two decades, AI started to rise again [4] and with it, concerns
about its implementation and boundaries begun to reemerge. AI is at a time
when new guidelines and principles are needed and various interested parties are
trying to meet this demand. Nadella [5] was one of the first and most spoken
of, who tried to achieve that. He proposed six principles for design of AI. Main
thought being; AI should help people and enhance their lives.

Another proposition was made by Yves Béhars for industrial designers, de-
scribed by Schwab (2017) in her web-article [6]. He means that a design should
start with a problem. If there is a problem sufficient enough, the problem would
be the guide of the design process until the issues is solved. Instead of designing
AI:s as fun companions, they should have a specific context and purpose of use,
while still being usable and pleasing for all living in the same household. AI
should enhance human abilities making them more efficient, instead of replac-
ing those abilities with an artificial correspondence, making the natural ones
unnecessary. Design should not get in the way and demand interaction, but
simplify life and provide subtle feedback. The product must be able to evolve
and change, depending on the users needs and technological innovations. AI
should be able to fulfill user’s needs and even learn to predict them. A design
should be able to inspire new designs and ideas. Furthermore, the designer
should take into account that humans are better at some things, while some
tasks can computers execute more successfully. Henceforth, the main point is
to simplify life for humans and let them do what they excel at and what they find
meaningful. Designers should also prevent AI from being used unethically or
irresponsibly [6]. Those guidelines received extensive criticism, regarding their
internal contradictions and direct approach to Béhars own designs, though [7].
Due to the fact that there are no established principles and guidelines within
AI, we decided to include these guidelines despite personal distrust in their
credibility.

About the same time, scientists and other relevant personnel in fields cor-
related with AI-research and creation, came together at BAI 2017 conference
to discuss the future of AI and form new principles for its implementation [8],
[9]. It resulted in 23 principles within research issues, ethics and values, and
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longer-term issues [10].
In the context of an interactive calendar, we are interested in AI as assistants,

which leads us to Intelligent virtual agents. Intelligent virtual agents (IVAs) are
used in different fields and their human behaviour is of a great importance [11].
It is better with a realistic agent instead of an animated one. There should be
options to chose from different ethnical groups and genders for more successful
interaction, at least within learning environment [12].

Rapport is defined flow and feeling in a conversation. There are Rapport
Agents (type of IVAs) that act as conversational partners. They can increase
speaker engagement through nonverbal (body language) positive situation ap-
propriate behaviour. This language contains different “movements, posture
shifts and facial expressions” [13]. These social actions reveal agent’s inten-
tions to observers. Responsive Agent (type of rapport agent) can be as effective
as a human listener to create rapport. Contingency in feedback and context
dependent responses matter for better interaction. It can give cues such as
“I’m listening, continue” and contribute to a sense of mutual understanding
and liking, which are part of rapport [13].

3.3 Human-Computer Interaction

Human-Computer Interaction (HCI) is a field of study of several disciplines:
psychological, cognitive, social and other sciences, engineering and art. It takes
into counting the human factors, to deliver guidelines for interactive designs,
that have high usability, learnability, efficiency and acceptability. To do that,
the designer must learn about the tasks that users want to perform in the
system, how they are going to perform these tasks and in what conditions.
Design is about identifying the needs and seeing through that those needs are
met. Designer must make sure that a user can recognize the program’s ability
to achieve the desired goal. That user can identify the procedures to achieve
that goal and find the commands to use. Design must give feedback about what
state a system is in, so the user can understand it and also take into account the
set of skills that user has, so user can physically use that program. That implies
three perspectives. First, a functional perspective, that looks at the tasks: what
is the program going to be used for and what functions are needed. Second, an
aesthetic perspective, the look of it: font styles, colour and general grid-layout,
that can ease confusion and be aesthetically pleasing. And the third - structural
perspective, the organizing layout and developmental possibilities: how fast and
easy is it to find, add and manage functions in the layout [14].

The user and computer must work together to achieve the desired goal.
To do so, they must communicate and understand each other. The user must
understand in what order and which commands should be used to achieve a
specific goal, so the program can understand those and perform its part. The
program has to give feedback to the user, so that the user is kept informed
that everything is working as it should. There are external tasks and internal
tasks, the user must perform in order to use the program and a designer must
take both into account. Internal tasks can be to click on specific buttons in a
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sequential order to achieve a specific goal. An external task can be to fill in the
information, that is of value, into the program. To be able to do an external
task, a user must first get to the point where the user can do it, by performing
some internal tasks [14].

Human memory is a very complicated thing. It is important to take memo-
ries limitations and advantages into account when you design a program. It is
harder for a person to remember something, than to recognize it. So recogni-
tion before recall is one of the most important guidelines. It can be supported
by a number of different design choices that are widely used: lists, buttons in
performing order, icons together with text and so on. Memory is often triggered
by associations. It is always better to use icons that have real physical repre-
sentation. Some abstract concepts might be difficult to visualize and people
will interpret that icon too differently. In that case it is better to go with text
instead. It is also good to allow a user to access information/function from a
number of different routes, but remember not to have many similar routes to
different functions. That way memory gets activated by association, but not
disturbed by other, not relevant for the task, remembrances. It is important to
understand that information that does not help to remember the order/function,
is an obstacle that triggers unnecessary memories. However, too little informa-
tion makes memory fade and associations may no longer be triggered [14].

Coherence between items in menus is a way of using priming for faster search
and reading. Priming is one kind of memory that is unconscious and based
on associations. Negative impact of priming is that if there are other similar
programs that that user is using, memory of how to perform a procedure can get
confused. It makes the speed suffer and may lead to procedural errors. Another
concern is procedural memory. It is unconscious and connected to activities such
as riding a bicycle or counting in your head. It is crucial for automatization
of a process/activity. Procedural memory can impact other activities then the
learned one, both positive or negative [14]. Example of a positive transfer is
if you know how to ride a bicycle, you will find it easier to ride a motorcycle.
An example of negative transfer can be when you are used to have reverse gear
to the left and forward and then you change car that have reverse up, right,
forward. You are going to try to put in that gear wrong a lot of times, before
you “relearn”. According to Johnson [14] a designer should maximize positive
transfer and beware of negative transfer onto the layout. One last thing to
remember about memory is that it mostly does not deal with facts, but context
and meaning [14]. After you read this article, you most likely are not going to
remember specific sentences, but the conclusions that you make while reading,
the meaning of this text will stay in your memory for a long time [14].

With years, some principles, heuristics and guidelines for HCI design stayed
the same, but new thoughts and knowledge have produced more relevant infor-
mation, creating new things to keep in mind. Communication between computer
and user is still important. Information, feedback about what status the sys-
tem is in should be shown within an appropriate timing [15], [16]. It provides
feeling of security and lets user to proceed with the task [16]. Feedback should
be given in an understandable way. It should also follow the logic of human
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communication [15]. It can use different perceptions, such as hearing, feeling
and vision and should be matched appropriately with an action [16]. If it is a
usual action, it is enough with some subtle feedback. However, if an action is
very important or unusual - feedback should be more conspicuous [17].

A system should follow the user’s desires and not control user’s actions [17].
It should be able to make it simple for user to regret user’s choices and dis-
play that kind of function [15]. It prevents feeling of anxiety and encourages
exploration of the system [17].

Details, such as representation and terminology [17] in an interface should
be consistent: same or similar kind of functions should have the same or similar
representations [15], otherwise it could lead to repetitive mistakes and difficulties
with recall. Consistent interfaces are more user friendly: easier to learn and
use [16]. Categorization may be applied to achieve consistency throughout the
interface. It can help to map a lot of functions into fewer choices of action,
menus, for faster search and recognition [16]. Sequences of actions to achieve
similar goals should also be consistent [17]. It is more pleasant for a user if
sequences of actions are arranged linearly (beginning, middle, end). It gives a
feeling of fulfillment, relief and closure [17].

Design should prevent errors, especially serious ones [17]. There are two ways
to implement it: design conditions to counteract liabilities or use confirmation
pop-ups to complete an action [15]. If an error occurred, system should discover
it [17] and then explain simply and understandably for the user, what happened
and what user can do to fix it [15].

Visibility of functions supports user decision making. It provides knowledge
about their existence and their mapping may even facilitate understanding of
their usage [16]. It supports retrieving of memory [15], which is important due
to normal human limitations [17]. Design should be simple. It is better to
use several pages with less information on each, than to display all information
on one page. Decrease necessity of scrolling. Let user train procedures to the
extent they become automatic [17]. When a user becomes more familiar with
a system, it should provide shortcuts for more efficient use [17] - accelerators
[15]. Accelerators can be in form of keyboard-shortcuts, combinations of those,
commands and such. Those might stay unseen by a novice [15], but be of
satisfaction to an expert [17], making system pleasant to use for vast spectrum
of users [15].

Only relevant information should be displayed to a user, so important infor-
mation does not get lost in the “noise” [15]. Help and documentation should
not be a necessity, but as a backup. It should be very easy to find and follow
and also be consistent [15].

Sometimes it is advantageous to temporarily limit users choice of action: for
example in order to prevent errors. It can be done by, for instance, restricting
clickable options in a menu or presenting limited amount of information. There
are three kind of constraints: physical, logical and cultural. Physical constraints
are literally physical limitation in real world, such as pressing a button. Logical
constraints are, for instance, direct manipulation of “physical” representations.
It calls to human logic of understanding how the world functions. Restricting
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clickable options is a way to call to that logic. Cultural constraints are abstract
representations. Those need to be learned and are culturally dependent, but
can become universally accepted. Some of universal cultural constraints are
windowing for informational presentation and icons for visual representation of
different functions or files. Some other cultural constraints are application of
color, sound or emojis for representation of underlying message or feeling [16].

Affordance relates to objects or functions way to hint a user how to use it.
It can be a physical limitation, such as buttons on a mouse or telling represen-
tations, such as icons, links or scroll bars. Physical limitations are interpreted
as having real affordances, while interfaces are only relying on perceived af-
fordances. Difference between these, is that real affordance does not acquire
learning, it is intuitive [16].

An even newer branch within HCI design is User Experience (UX). It is
a concept that contains very different meanings: from usable to aesthetically
pleasing and emotional aspects. In other words: it is a useful and enjoyable
experience. Human beings require stimulation and a new branch of HCI design
should provide it. It goes beyond “task”-oriented design and opens some new
directions. There are often some negative emotions linked to human experience
of technology and UX should detect those and work against them, by providing
“social care and friendship” [18, p. 93]. It is also concentrated on preventing
negative emotions by providing positive emotions. Emotions are situation con-
ditioned, depending on user’s mood, intentions and expectations and also given
environment at that time. The system should also take into account context
changes over time. UX design might make systems to seamlessly merge with
the environment, instead of an interaction per sé [18].

HCI research provided great designs, but time does not stand still and new
needs emerge [19]. “With great power, comes great responsibility” (Originally
from 1793 French National Convention [20]). Social design principle is a way
to contribute to society and facilitate sound behaviour in their users [19]. An
obvious example would be Pokemon Go, which created a healthy behaviour in
its users by making them go outside and walk. A lot [21]. But there were some
downsides: people not paying attention to traffic [22], trespassing [23] and even
getting into dangerous places [24]. People are relying on internet way too much
nowadays and designers should apply more strategic design thinking through
social design principle. Needs of a society to grow and evolve should take more
place in design development. Products should develop human race instead of
stupidizing it. Good social cultural aspects should be highlighted in that new
direction of design. “Usability, social norm and cultural values” [19] should be
accounted for and be strived for [19].

Another related topic is universal design. It is a kind of design that takes
into account differences in human capabilities from the outline of the design pro-
cess. A tool or object, in its perfection, should be able to be used by anybody,
despite age, cognitive or physiological disabilities or preexisting knowledge such
as a specific language. However, it is sometimes not possible and a designer
must choose between ages or disabilities. To compensate for that, some parts
of a design can be commutable or adaptable. This approach to design can be
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used in both physical and virtual objects. This design has 7 principles and 30
guidelines [25].The main thoughts are simple. All kinds of people should be
able to use the object, but design should support individualization. It should
be intuitive to comprehend, without a need to possess any specific lore before-
hand. Feedback should be provided in an appropriate way, by different means if
necessary. Design should prevent errors by accident choices of a user, especially
potentially dangerous ones. Design should be easy to use, without any addi-
tional physical effort and be adapted to various physical individual disparities
[26].

3.4 Computer Supported Collaborative Work

Computer Supported Collaborative Work (CSCW) design is inspired by Human-
Computer Interaction. Guidelines for direct manipulation, natural language and
form-fill were elaborated more, taking into account more factors, such as “group
behaviour, the organizational impact of collaborative systems and consideration
of individual user requirements in the application domain in addition to user
interface” [27, p. 380]. Conferencing, communication and collaborative writing
took the spotlight.

In that light, organizational structure should provide more flexibility in
group structures and also support information flow. System can influence so-
cial interaction, such as agreeing and interaction styles. Illusion of physical
proximity can encourage initiation, frequency of interaction and reduce com-
munication costs. It is important to support interaction both about the work
and other things, for more information exchange. More united environment
is needed. Personal and group work tools should not be distant, but instead
coordinate both a group and an individual [27].

Flexibility should be supported in different ways. The program should let
everybody to work in their own way while preserving communication to achieve
development and social mediation. It should also be worth the effort of using
it: not crave investments, but support the users. For that, five implementation
requirements, nine social and three design guidelines were established [27].

Due to specifics of working over internet instead of physical meetings, there
are some additional questions that have to be of consideration. How can people
discuss the work? How can they come to know what other group members
have contributed? And how everyone’s work can be compiled into one work?
Users should be able to see changes and comment on those. Comments can be
divided into public and private notes and messages, for better interaction about
the work and support of memory. Changes in text can be displayed when person
i) goes into the document, ii) updates the document or iii) document updates
itself [27].

Different users might want to view the document in different ways. It should
be granted, but the documents structure and context should remain the same.
At the same time, for better collaboration, all users should see document in the
same way. To handle it, one can give opportunity to have one public and one
private view to choose from [27].
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Despite importance of flexibility, some constraints can be beneficial. To
those counts users access to the document, to control who can make what kind
of changes. Those constraints are used for work division (co-author, commenter,
reader), if it is of authors choosing. If a user’s role, assignment changes, the
system must be able to follow, so even here flexibility is operative [27].

The system must support both individual and collaborative work. Routines
can help reduce cognitive load, while leave space for testing of new ways that
might be more appropriate. To deal with all that, 17 additional and 15 sup-
portive guidelines were created by Jones [27].

3.5 Mobile Devices

These are very profitable guidelines, but mobile applications have different
conditions. That issue has been studied for more than a decade. Gong and
Tarasewich [28] were first to try it in 2004. They examined how Shneiderman’s
“Golden Rules of Interface Design” can be applied in interfaces for mobile de-
vices. It resulted in transference of four guidelines without modifications, four
with modifications and creation of seven additional guidelines. Causes for these
results were limitations of mobile devices. Some of those are properties of mo-
bile phones, such as less memory, unreliable internet connections, smaller screen
sizes and available presentation of colors. Others are human cognitive and phys-
ical aspects, like memory load, fragmented attention and occupied hand/s at
times. Third aspects are rapidly changing environments of use that provide
distractions, various social circumstances (presens of strangers) and conditions
that affect properties of interaction (brightness, noise, whether and alike) [28].

A more recent study was presented in 2015 by Raluca Budui [29]. They
noticed even more limitations that mobile devices poses, but payed attention to
their strengths too. They start by describing effects of smaller screens. Smaller
screens lead to higher interaction cost and more short term memory load for a
user. That implies that only most important information should go into the page
[29]. Chrome is elements of design that provides user with more information
about functions on the screen [29]. Most important is that application does
what user want to achieve. In cases when designers have to choose between
information and Chrome, balance between these two becomes essential. Due to
screen sizes, it is hard to work with several windows/applications at the same
time. Often split screen option is not even available. Design should not require
a user to acquire additional information or perform other actions to utilize the
system in other sources than the existing application window [29].

Mobile phones are portable, which increases the risk that users will get
interrupted to a certainty. Attention to the device is often fragmented and
sessions of use are short. Average time of interaction on a mobile device is twice
as short as on a computer. Due to that, it should be easy for a user to save
process and also for a program to save process per default. Recovery of context
is also prioritized. Transition to state before interruption should be smooth.
Saving history, email and sharing sessions is preferable. Other beneficial things
are prioritizing information, simplifying process and amount of interaction. It is
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also preferable to give a user an option to proceed the task on a different device
[29].

It is very easy to perform an error while typing on a touchscreen. That
means that users are moving their attention rapidly between keyboard and
content. Fluent and fast feedback is thus crucial for efficient interaction. It is
harder to successfully hit a button with a finger than with a mouse pointer.
That implies that buttons and other clickable objects should be larger in design
for mobile interfaces, than for computer interfaces. That also leads us to the
“undo”-operation, that is extremely important in mobile phones [29].

Even today, there are still some connection problems at various places. The
more new pages have to load, the longer it will take for a user to complete a task.
Lack of internet connection at that brief point, will slow down the interaction
further. Design with regard to that issue. Pages should be light, but contain
all information that is necessary. Also minimize amount of steps and by that -
pages [29].

Mobile devices have some strengths too. To simplify interaction, design
can use other input methods than typing. It can be visual by camera, vocal by
microphone, spatial by GPS and sensory by touch (example touch ID). Designers
can use photographs to provide more information that takes less attention. Use
notifications for relevant information updates and make use of alternative ways
to pay, such as Apple Pay, Google Wallet [29] or Swish [30].

Google has also payed attention to issues with different screen sizes and has
been trying to create common guidelines for all devices in the world for years.
They use Material Design, that mixes classical design principles with modern
technology [31]. It reflects properties of our physical world to create pleasing
and familiar design [32]. They created three major design guidelines [31] with
very detailed and specific directives how to apply those [33], [34], [32], [35], [36],
[37].

1. Material is the metaphor

Technological innovations create place for imaginational use of physical
representations in various ways. Modification of lights, surface and move-
ment can facilitate users perceptual experience of change in place and
interaction with objects [31].

2. Bold, graphic, intentional

To create hierarchy, meaning and focus while staying aesthetically pleas-
ing, one can use different colors, grids, typography, scales, spaces and
visual treatments [31].
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3. Motion provide meaning

Motion can be used as a source of feedback, while focusing attention and
still allowing organisation of objects being coherent [31].

4 Method

Life Cycle Assessment [38] was chosen as a method model for creation of the
guidelines. First step was to identify environment of use and map out the
product criteria and requirements, before and during information gathering.
Boundaries of the analysis were limited to two of life cycle phases of an ap-
plication - pre-production and use. The main design criteria were: usefulness,
modernization and broad spectrum of availability.

Due to an extended amount of missing guidelines, many were created based
on principles and most important issues in various studies.

The total amount of guideline points, due to overlapping, was then ensued by
summarizing them in an efficient way, taking into account strengths and weak-
nesses of mobile devices. Followed by individualization of the results, rephrasing
guidelines that were not applicable for an interactive calendar application or ex-
cluding them if rephrasing was not quite possible.

5 Result

We start with guidelines formed from various works discussed in Theory, based
on principles and most important issues in those studies. Three last lists are
some of the guidelines presented by Google, for better understanding of imple-
mentation of the three major guidelines [31].

All gathered data is then presented as a summarized, individualized and
categorized sets of guidelines. Human Computer Interaction also took into
account guidelines for mobile devices.

5.1 Formed guidelines

Guidelines that were developed from various studies created six sets of lists,
with total of 59 guidelines.

AI interface design guidelines based on work of Baylor [12] and Gratch et al.
[13]:

1. Design rather a realistic agent, then an animated one.

2. Let user choose an agent of one’s preferences from diverse ethnical groups
and genders.

3. Agent should give appropriate, context dependent feedback through body
language continuously.

207



Original HCI guidelines based on work of Johnson [14]:

1. Communication between user and computer should be understandable for
both.

2. System should give feedback to the user.

3. Recognition before recall: use lists, buttons in performing order, icons
together with text and so on.

4. Use associations: for example icons that have real physical representations.

5. Design that information/function can be accessed from a number of dif-
ferent routes.

6. Do not have many similar routes to different functions.

7. Irrelevant information is an obstacle, but too little information makes
memory weak too.

8. Use priming for faster search and read, for example by coherence between
items in menus.

9. When user is utilizing few similar programs, memory of how to perform
a procedure can get confused (negative impact of priming). Can lead to
errors and makes speed suffer.

10. A designer should maximise positive transfer and beware of negative trans-
fer onto the layout.

11. Design for context and meaning: conclusions that you make while reading,
the meaning is easier to remember.

Newer HCI guidelines based on work of Shneiderman [17], Nielsen [15] and
Preece et al. [16]:

1. Relevant feedback about the systems status should be given sequentially
and in an understandable for user way.

2. Give appropriate amount of feedback.

3. A system should follow the user’s desires and not control user’s actions.

4. Design so it would be easy for an user to regret an action.

5. Have “regret”-function visible.

6. Strive for consistency in design of representations, terminology and se-
quences of actions.

7. Use menus with categories, if there are too many functions available.
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8. Design to prevent errors: use conditions and confirmation pop-ups.

9. System should be able to discover an error, explain it understandably for
an user and give suggestions how an user can fix it.

10. Make functions visible to find.

11. Design should be simple seemingly.

12. Decrease scrolling: better to have several pages with little information,
then one page with a lot of information.

13. Let user to train procedures to automatization.

14. There should be some discreet shortcuts that will not disturb a novice
user, but can be used by an expert. One can use keyboard-shortcuts,
combinations of those, commands and so on.

15. Display only relevant information for an user.

16. Help and documentation should be consist, very easy to find and follow.

17. Limit users choices of action to prevent errors, for example by restricting
clickable options in a menu or presenting limited amount of information.

18. Take into account what culture you are designing for: a specific meaning
behind a color in one culture, can be totally different in another.

19. Try to use universal cultural constraints, such as windowing and icons.

20. It is better to use physical limitations, then perceived affordance.

21. Arrange sequences of actions liner: with beginning, middle and end.

UX guidelines based on work of Hassenzahl and Tractinsky [18]:

1. A system should be able to detect negative emotions in a user and convert
those, by providing “social care and friendship”.

2. Design to facilitate positive emotions.

3. Design for different situations, they are changeable, depending on user’s
mood, intentions and expectations in that given time and place.

4. Try to make design to seamlessly merge with the environment instead of
sticking out.
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Social design guidelines based on work of Yin and Ziran [19]:

1. Design should account for behavioural changes as its consequences.

2. Design should facilitate “good” behaviour in its users.

3. Cultural problems in a society should be evaluated and a solution should
be implemented in the design.

Guidelines based on the work of Budiu [29]:

1. Only most important information should go into the page.

2. Balance between information and Chrome.

3. Make it easy for a user to save progress and let program save progress
automatically.

4. Design for recovery of context.

5. Smooth transition to state before interruption.

6. Save history, email and sharing sessions.

7. Prioritize information.

8. Simplify processes and decrease necessary amount of interaction.

9. Give a user an option to proceed the task on a different device.

10. All necessary information should be present on the same page the inter-
action will occur.

11. Fluent and fast feedback is a priority.

12. Buttons and other clickable objects should be larger.

13. “Undo”-operation is important.

14. Design pages to be light.

15. Minimize the number of steps to complete a task - minimize the number
of pages.

16. Design for use of different input methods.

17. Make use of photographs, notifications and alternative ways to pay.

Following three lists of guidelines are some examples of usage and implemen-
tation of the major three guidelines created by Google [31].
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Material is the metaphor [33], [34], [32]:

1. Materials should always be 1 dp thick (1 pixel on a 160 pixel screen) (on
z-axis).

2. Objects cannot occupy same place, so create shadows to indicate differ-
ences in height between different objects/materials.

3. Designer can use dynamic changes in shadowing (dynamic elevation off-
sets) to provide feedback to a user about interaction changes. It should
though be consistent between object types and types of operations and go
back to the resting state, while inactive.

4. Make shadow get softer while increasing size of an object to indicate its
movement toward an observer.

5. Let shadow remain the same to indicate size increasing of an object on a
plat level.

6. To achieve order in scrolling, use hierarchies of “parent-child”. Every
“child” will scroll with its “parent”, but other “parents” or “children” will
stay in place. Think of it as cards (“parent”) with buttons on them (“chil-
dren”) that you are scrolling down, while floating action button (“child”
of another “parent”) is staying in place.

Motion provide meaning [37]:

1. Motion should be quick, simple, coherent and clear. Do not make too
many object move at the same time.

2. Motion should have consistent speed, intention and responsiveness through
the web-page/application.

3. Use motion to indicate relation between different pages for a more fluent
experience.

4. Motion should be natural, consistent with laws of physics.

Bold, graphic, intentional [35], [36]:

1. It is efficient to use one primary color (with one darker and one lighter
shade of it) that will appear most frequently on the page or in an appli-
cation and if, of wish, one secondary color that can be used to emphasize
smaller areas/objects (such as floating action button, parts of text or text
selection).

2. Use color to present the meaning within different objects (for example,
roads as green or red to show traffic).
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3. Take into account disabilities, such as color blindness and cataracts: pro-
vide more than only color feedback, use sufficient contrast between colors
and let user to manipulate size of the text.

4. Imaginary should be relevant (best if personal too), informative and de-
lightful.

5. Better to use images with few meaningful elements, that creates a story
and context to create a pleasant experience, focus and feeling of authen-
ticity.

5.2 Human-Computer Interaction

Guidelines for Human-Computer Interaction are simplified, summed and divided
into several categories. Some guidelines were excluded with regards to main
question of this work. These guidelines come from several works [14], [15], [17],
[16], [18], [19], [26], [28] and [29].

General guidelines:

1. Support internal locus of control, by making the system to follow the user’s
desires and not control user’s actions.

2. Provide the same means of use for all users: identical whenever possible;
equivalent when not.

3. Avoid segregating or stigmatizing users.

4. Provisions for privacy, security, and safety should be equally available to
all users.

5. Make the design appealing to all users.

6. Provide choice in methods of use (for example personal/shared).

7. Design should account for behavioural changes as its consequences.

8. Design should facilitate “good” behaviour in its users.

9. Cultural problems in a society should be evaluated and a solution should
be implemented in the design.

10. A system should be able to detect negative emotions in a user and convert
those, by providing “social care and friendship”.

11. Design to facilitate positive emotions.

12. Design for different situations, they are changeable, depending on user’s
mood, intentions and expectations in that given time and place.

13. Try to make design to seamlessly merge with the environment instead of
sticking out.
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Guidelines for presenting information:

1. Design for context and meaning. Only most important information should
go into the page, but all necessary information should be present on the
same page the interaction will occur. Arrange information consistent with
its importance.

2. Decrease scrolling, but minimize the number of pages. Design for “top-
down” interaction, by displaying general information and give users the
option to seek more details.

3. Recognition before recall: use recognition of function choices instead of
memorization of commands and modalities such as sound to convey infor-
mation where appropriate.

4. Make functions visible to find, but if there are too many functions available
- use menus and lists with categories, buttons in performing order, icons
together with text.

5. Prioritize and balance between information and design elements. Let pages
be light and seemingly simple.

6. Eliminate unnecessary complexity and differentiate elements in ways that
can be described (i.e., make it easy to give instructions or directions).

7. Help and documentation should be consist, very easy to find and follow.

8. Provide possibility for a user to utilize external assistive devices.

Guidelines for user input:

1. Design dialogues to yield closure, arrange sequences of actions liner: with
beginning, middle and end.

2. Design for small devices: word selection instead of requiring text input, use
of different input methods (camera, GPS, microphone, alternative ways to
pay). It that is not possible - facilitate the user’s accuracy and precision
by other means.

3. Provide adaptability to the user’s pace.

Guidelines for presentation of functions:

1. Design that information/function can be accessed from a number of dif-
ferent routes, but do not have many similar routes to different functions.

2. Take into account how other similar programs function, to avoid negative
impact of priming, maximize positive and beware of negative transfer of
procedural memory.
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3. Enable frequent users to use discreet shortcuts, that will not disturb a
novice. Use various voice commands, gestures and alike.

4. Use reasonable operating forces and minimize the number of steps to com-
plete a task, repetitive actions and sustained physical effort, but let user
to train procedures to automatization.

Guidelines for error prevention and feedback:

1. Arrange elements to minimize hazards and errors: most used elements
- most accessible; hazardous elements eliminated, isolated, or shielded.
Nothing potentially harmful should be triggered by too simple operation.

2. Design to prevent errors: use confirmation pop-ups and conditions, by for
example limiting users choices of action (restricting clickable options in
a menu or presenting limited amount of information). It is better to use
physical limitations, then perceived affordance.

3. Buttons and other clickable objects should be larger. Also accommodate
variations in hand/grip sizes.

4. Simplify processes and decrease necessary amount of interaction.

5. Design as to make it easy for a user to regret an action. “Undo”-operation
is important and should be easy to find and use.

6. If a hazard or error occurs, system should be able to discover and explain
it to a user and give suggestions how a user can fix it.

7. Give appropriate amount of relevant, fluent and fast feedback in an un-
derstandable for a user way, during and after task completion.

8. Design for limited and split attention, by using different (audio, tactile)
output options.

Guidelines for interruptions:

1. Design for speed and recovery, by allowing applications to be stopped,
started and resumed with little or no effort. They should be up and
running quickly with smooth transition to the state it was in before inter-
ruption.

2. Reversal of actions is extremely important. Rely on network connectivity
as little as possible.

3. Make it easy for a user to save progress and let program save progress
automatically, such as history, email and sharing sessions.

4. Design for recovery of context.
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Context and personalization:

1. Design for multiple and dynamic contexts, by allowing users to configure
output to their needs and preferences, simple- or no-handed operations,
have the application adapt itself automatically to the user’s current envi-
ronment (brightness, weather, noise levels). Use context-awareness.

2. Allow for personalization: let users to change settings to their needs or
liking.

3. Also accommodate right- or left-handedness. Allow user to maintain a
neutral hand position, by making the application left-right reversible.

4. Give users an opportunity to get notifications from the application on
their mobiles notification window.

If it can be accessed from different devices:

1. Consistency

• Same “look and feel” across multiple platforms and devices.

• Elements of the interface should be the same as their desktop coun-
terpart.

• Create input/output methodologies that are device independent -
avoid using methods specific to mobile platforms where possible.

2. Give a user an option to proceed the task on a different device.

Guidelines for visual representations:

1. Strive for coherence and consistency in design of representations, termi-
nology and sequences of actions.

2. Discourage unconscious action in tasks that require vigilance.

3. Strive to accommodate a wide range of literacy and language skills and
also keep in mind people with sensory limitations, by using different modes
(pictorial, verbal, tactile) for redundant presentation of essential informa-
tion

4. Icons should have real physical representations.

5. Maximize ”legibility” of essential information, by providing adequate con-
trast between essential information and its surroundings.

6. Design for enjoyment: applications should be visually pleasing - fun as
well as usable.
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When choosing design details, such as colors, take into account what culture
you are designing for: a specific meaning behind a color in one culture, can be
totally different in another.

All three major guidelines created by Google [31], with their supportive
guidelines, are of great inspiration and guidance to achieve intuitive design with
help of material, color and motion.

5.3 Computer-Supported Collaborative Work

Guidelines for Computer-Supported Collaborative Work were simplified, mod-
ernized and specified for interactive calendars. Original guidelines are from work
of Jones [27].

Social guidelines:

1. The program should enhance relationship and encourage forging new ones.

2. Support variety of organizational structures.

3. Improving quality, efficacy and product of interactions.

4. Think about information communication protocols and group relation-
ships.

5. Protocols should not make working harder.

6. Facilitate physical proximity.

7. System must be flexible, due to social changes in the work assignments.

8. System should support both informal and formal interactions, like meet-
ings (organization, scheduling, structuring).

Design guidelines:

1. Accept at a personal level: provide appropriate support for individual
planing and have a transparent integration with support for group planing.

2. Minimize constraints: avoid rigid embedded models and allow develop-
ment of social protocols.

3. Minimize workload: use other sources than the user to gather appropriate
and useful information about collaboration.

Implementation requirements:

1. Use most suitable hardware and technology based on the domain of activ-
ity.
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2. Provide a chat-function or let calender to interact with an application that
has that function (such as Messenger).

3. Co-exist with other systems, make them use each other, work together.

4. Data storage and transfer facilities should be potentially independent of
the system.

5. As hardware independent as possible.

Supportive guidelines:

1. Allow internal constraints to be made explicit.

2. Allow explicit internal constraints to appropriately constrain the activity.

3. Support changes in group sizes.

5.4 Artificial Intelligence

Guidelines for Artificial Intelligence were simplified, summed and divided into
categories. Many guidelines were excluded with regards to main question of this
work. Original guidelines are created by Nadella[5], Behár BEHAR2017 and
Artificial Intelligence conference[10]. General guidelines:

1. AI must be designed to assist humanity and solve important, meaningful
problems.

2. Design enhances human ability (without replacing humans own).

3. Good design removes complexity from life.

4. Design is context specific, but benefits and empowers as many people as
possible.

5. Good tech and design is discreet. Humans should choose how and whether
to delegate decisions to AI systems, to accomplish human-chosen objec-
tives.

6. Good technology design learns and predicts human behavior.

7. Good design is a platform that grows with needs and opportunities.

8. Good design brings about products and services that build long-term re-
lationships.

9. Good design accelerates new ideas.
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Safety guidelines:

1. AI must be understandable, be compatible with ideals of human dignity,
rights, freedoms and cultural diversity.

2. AI must be safe to entrust personal information to. Furthermore, the
application of AI on personal data must not unreasonably curtail people’s
real or perceived liberty.

3. People should have the right to access, manage and control the data they
generate, given AI systems’ power to analyze and utilize that data.

4. AI must be available for scanning after errors and rewritable to prevent
unwanted damage. Design should be prepared for unexpected errors.

5. AI systems designed to recursively self-improve or self-replicate in a man-
ner that could lead to rapidly increasing quality or quantity must be sub-
ject to strict safety and control measures.

6. Designers and builders of advanced AI systems are responsible to prevent
misuse of AI, AI:s actions and moral implications of their use. An arms
race in lethal autonomous weapons should be avoided.

If there is a visual representation of AI:

1. Design rather a realistic agent, then an animated one.

2. Let user choose an agent of one’s preferences from diverse ethnical groups
and genders.

3. Agent should give appropriate, context dependent feedback through body
language continuously.

6 Discussion

The objective of this study was to create a set of guidelines for interactive
calendar applications on mobile devices. Due to lack of established guidelines in
several of the approaches, some were created with the support of other studies.
These were later elaborated. Other guidelines, for example for AI research, were
excluded, due to their irrelevance in design of interactive calendar applications.

The resulting guidelines are presented as a summarized version of the initial
ones. These were individualized for specific criteria of interactive calendars.
Some guidelines could not work for mobile devices and were also excluded.

The main issue in world of design seems to be lack of cooperation and com-
petition between different design directions, schools and approaches. Nothing is
perfect however and their cooperation could support each other to develop and
compensate for flaws undetected by a certain approach.
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6.1 Limitations and conclusions

There are several limitations in this work. Firstly, it was specifically theo-
retical. As of this, the results should be examined in experimental settings.
Secondly, various guideline descriptions should be more specific, (e.g. “appeal-
ing”), preferably quantized. Finally, there are no established Artificial Intelli-
gence guidelines and summarized guidelines for Human-Computer Interaction,
Computer-Supported Collaborative Work and mobile devices.

This work presents a summarized version of existing guidelines and princi-
ples within virtual design. More studies and epitomization of principles and
guidelines for user friendly designs are needed and also for individualization of
guidelines for specific products. With all possibilities that these present, there
should be more cooperation between the three areas presented in this paper for
delivering a more fulfilling experience and utility for users.

References

[1] P. Zimbardo and J. Boyd, The time paradox: The new psychology of time
that will change your life. New York: Free Press, 2008.

[2] Wikipedia, History of calendars, 2017. [Online]. Available: https://en.
wikipedia.org/wiki/History_of_calendars.

[3] M. Beaudouin-Lafon, “Designing interaction, not interfaces”, in Proceed-
ings of the Working Conference on Advanced Visual Interfaces, ser. AVI
’04, Gallipoli, Italy: ACM, 2004, pp. 15–22, isbn: 1-58113-867-9. doi:
10.1145/989863.989865. [Online]. Available: http://doi.acm.org/
10.1145/989863.989865.

[4] J. Grudin, “Ai and hci: Two fields divided by a common focus”, AI Mag-
azine, vol. 30, no. 4, pp. 48–57, 2009.

[5] S. Nadella, The partnership of the future, 2016. [Online]. Available: http:
//www.slate.com/articles/technology/future_tense/2016/06/

microsoft_ceo_satya_nadella_humans_and_a_i_can_work_together_

to_solve_society.html.

[6] K. Schwab, 10 principles for design in the age of ai, 2017. [Online]. Avail-
able: https://www.fastcodesign.com/3067632/10-principles-for-
design-in-the-age-of-ai.

[7] M. Volf, Why yves behar’s 10 principles for design just aren’t enough, 2017.
[Online]. Available: http://www.metropolismag.com/design/yves-
behars-10-principles-design-just-arent-enough/.

[8] T. F. Team, A principled ai discussion in asilomar, 2017. [Online]. Avail-
able: https : / / futureoflife . org / 2017 / 01 / 17 / principled - ai -

discussion-asilomar/.

[9] F. of Life Institute, Beneficial ai 2017, 2017. [Online]. Available: https:
//futureoflife.org/bai-2017/.

219



[10] ——, Asilomar ai principles, 2017. [Online]. Available: https://futureoflife.
org/ai-principles/.

[11] K. Darty, J. Saunier, and N. Sabouret, “Agents behavior semi-automatic
analysis through their comparison to human behavior clustering”, in Intel-
ligent Virtual Agents: 14th International Conference, IVA 2014, Boston,
MA, USA, August 27-29, 2014. Proceedings, T. Bickmore, S. Marsella, and
C. Sidner, Eds. Cham: Springer International Publishing, 2014, pp. 154–
163, isbn: 978-3-319-09767-1. doi: 10.1007/978-3-319-09767-1_18.
[Online]. Available: http://dx.doi.org/10.1007/978-3-319-09767-
1_18.

[12] A. L. Baylor, “Preliminary design guidelines for pedagogical agent inter-
face image”, in Proceedings of the 10th International Conference on In-
telligent User Interfaces, ser. IUI ’05, San Diego, California, USA: ACM,
2005, pp. 249–250, isbn: 1-58113-894-6. doi: 10.1145/1040830.1040884.
[Online]. Available: http://doi.acm.org/10.1145/1040830.1040884.

[13] J. Gratch, N. Wang, J. Gerten, E. Fast, and R. Duffy, “Creating rap-
port with virtual agents”, in Intelligent Virtual Agents: 7th International
Conference, IVA 2007 Paris, France, September 17-19, 2007 Proceedings,
C. Pelachaud, J.-C. Martin, E. André, G. Chollet, K. Karpouzis, and D.
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Abstract. Progression bars and spinners have long been the norm when
providing feedback during wait times on the web. However, a more recent
trend is the use of skeleton screens as opposed to the more traditional
methods. This paper aims to evaluate the usefulness of skeleton screens as
an alternative to spinners. This is done by constructing a fictional news
site with two variations, one showing skeleton screens before content
is loaded, and another utilizing spinners instead. The participants were
asked to navigate to certain articles, and afterward fill out a questionnaire
where they would rate how fast the website felt, as well as its ease of
navigation. Participants were also timed to see how fast they found a
specified article when entering a website for the first time. The test was
conducted with 14 people distributed equally among the groups. Results
show that the page using skeleton screens, scored higher on average on
both perceived speed and ease of navigation. However, people using the
page with spinners were faster at finding the article when entering the site
for the first time. The results of this paper cannot show any significant
differences in any of the comparisons between the web pages.

1 Introduction

When designing a website there are certain conventions that one should strive to
follow to create an as pleasing user experience as possible. One important aspect
of a website is the speed in which the content is displayed and how responsive
it is to the users interactions. There are more people using the internet than
ever [1], and connections speeds are at an all time high [2]. People have come to
expect a certain fluidity and quality when browsing the web, and not catering to
users needs may lead to them leaving your site. Jakob Nielsen in 1999 stated that
download speeds are the single-most important design criterion on the web [3],
and that the time a user has to wait for content to load should not exceed
10 seconds to risk losing viewers [3]. Additionally, a study from 2004 by Fiona
Fui-Hoon Nah states that the tolerable waiting time for information retrieval is
approximately 2 seconds before abandoning the site [4]. Needless to say speed
matters and it is a major factor in keeping the users happy.
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However, sometimes there is no getting around the issue, and a certain wait
time is to be expected. Nah further explains that with the inclusion of feedback
the tolerable wait time can actually be prolonged. The user has to be reassured
that something is happening, and the site is working. Commonly used methods
to do this include the use of spinners and progress bars to indicate to the user
that content is loading, and they can be found in large number of websites and
applications today.

In 2013 Luke Wroblewski urged people to move away from the use of progress
bars and spinners claiming that they made the user focus on the indicator and
not the progress [5]. Wroblewski introduced the concept of skeleton screens as
an alternative solution. A skeleton screen is essentially a blank version of a page
into which information is gradually loaded [5]. Instead of the actual content,
a simple wire-frame structure is displayed resembling the appearance of the
finished loading site. The thesis is that with the help of a skeleton screen the
user will focus on that content is being loaded, not at the actual fact that its
loading. Thus making the user feel as if the content is loaded faster than it
actually is.

1.1 Objective

The objective of this study is to evaluate the claims made by Wroblewski that
Skeleton screens improve the users perception of speed of the website [5], and
the concept of skeleton screens and its usefulness when designing a website. The
questions to be answered are:

– How does the inclusion of skeleton screens affect the user’s perception of the
speed of the website as opposed to a traditional spinner.

– Does the use of skeleton screens affect the user’s perception of how easy the
website is to navigate, compared to a site using spinners.

– What impact does skeleton screens have on the speed of finding information
when visiting a website for the first time.

2 Theory

Constructing a website is no easy task and there are a plethora of things to
consider when catering to the users needs. One field that is especially important
for this study is how longs users are willing to wait for a page to respond, and
how different forms of feedback can affect the tolerable wait time. In this section
research on these subjects are presented.

2.1 Importance of speed and studies on wait time

A lot of studies and research has been done on the field of wait times on websites,
and the importance of speed. According to Nielsen, download speeds are the most
important criterion when designing for the Web [3], and in their study from 2001,
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Ramsay, Barbesi and Preece found that users perceived faster sites significantly
more interesting than their slower counterparts [6]. Furthermore, according to
research from Fogg et al. slower websites had reduced ease-of-use, resulting in
lower perceived credibility [7].

But just how long a user is willing to wait is not something that everyone
agrees on, and has changed a bit throughout the years. In 1993 Nielsen gave
some basic advice regarding response times [8]:

– 0.1 second is about the limit for having the user feel that the system is re-
acting instantaneously, meaning that no special feedback is necessary except
to display the result.

– 1.0 second is about the limit for the user’s flow of thought to stay unin-
terrupted, even though the user will notice the delay. Normally, no special
feedback is necessary during delays of more than 0.1 but less than 1.0 second,
but the user does lose the feeling of operating directly on the data.

– 10 seconds is about the limit for keeping the user’s attention focused on the
dialogue. For longer delays, users will want to perform other tasks while wait-
ing for the computer to finish, so they should be given feedback indicating
when the computer expects to be done.

Furthermore, Nielsen reconnects to the advice on response times stated above
in an article from 1997, and recommends not letting the user wait more than 10
seconds since that is the limit of people’s ability to keep their attention focused
while waiting [3]. Additionally, a report from Zona Research in 1999 implies that
8 seconds is the limit before abandonment of a website [9]. However, it is quite
possible that users are even more impatient now, and do not tolerate such wait
times today. Especially with connections speeds getting faster every year across
the globe [2]. Looking at the studies performed by Akamai in 2006 and 2009,
results implied that the tolerable wait time for an eCommerce website at the
time were a mere 6 and 3 seconds respectively before most users abandon the
site [10], as can be seen in figure 1. Furthermore, most customers expected the
site to load in 4 seconds or less in 2006, and even lower in 2009, with 2 seconds
or less.

IT powerhouse Google has been adamant about the importance of site speed.
A post on their research blog in 2009 by Jake Brutlag further stressed the value of
having a fast website when results had shown that when slowing down the search
results page from a mere 100 milliseconds to 400 milliseconds has a measurable
impact on the number of searches per user of -0.2% to -0.6% (averaged over four
or six weeks depending on the experiment) [11]. The study also showed that
the longer the users were exposed to the delay over a few weeks, the less they
used the search engine. The numbers may seem small, but for a company of
the magnitude and scale of Google such small numbers do add up. Additionally,
in 2010 another post on their Webmaster Central blog revealed that site speed
would also be a factor in their search rankings of sites [12]. Meaning that having
a faster site could lead to your site possibly being ranked higher in the search
results, and in extension, lead to more people visiting your site.
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Fig. 1. The graph shows the decrease in tolerable wait times from 1997 to 2009. Note:
All studies are done independently from one another, except for the studies conducted
by Akamai in 2006 and 2009.

2.2 Effects of feedback on tolerable wait time

In certain situations there is simply no way of avoiding wait times when loading
a website. Slow connection or large quantities of data to be downloaded are just
some factors which may lead to long duration wait times. To help relieve the
users of unbearable loading times, the users should be informed that it is going
to take a while. One of the general principles of Nielsen’s 10 usability heuristics
describes the importance of providing visibility of system status [13]. Nielsen
states, "The system should always keep users informed about what is going on,
through appropriate feedback within reasonable time". Dellaert and Kahn in
their research from 1999 concluded that the potential negative effects of waiting
can be neutralized by managing waiting experiences effectively [14]. Additionally,
the study conducted by Nah in 2004 showed that inclusion of feedback increased
the tolerable wait time for the user when visiting a website [4].

2.3 Different forms of feedback

Just how one provides feedback to the user can be done in a multitude of ways,
but one of the most frequently used methods is with the inclusion of progress
indicators. There are mainly two different types of progress indicators: a looped
animation (such as spinners) and percent-done indicators [15]. In her article
from 2014 Sherwin talks about the use of progress indicators and the benefits of
implementing them. Sherwin states that progress indicators are useful because
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they inform users that the system needs more time to process the last action
performed by the user (for example, to load a file, or to install a new update).
Furthermore, the indicators show approximately how much time remains. Sher-
win concludes that they offer four main advantages:

1. They can let the user know that the system is working, and progress is being
made, and thus reducing the user’s uncertainty.

2. They provide something to look at while waiting, which can make the waiting
period more tolerable.

3. The user is given a reason to wait for the loading to be completed by the
simple fact that there seems to be some progress.

4. Reduction of users’ perception of time, since they focus on the progress of
the indicator instead of paying attention to the waiting itself.

2.4 When to use what progress indicators

When implementing any progress indicator there are more or less suited scenar-
ios where they can be used. In this section the most commonly used progress
indicators will briefly be discussed, additionally when they should or should not
be used.

Looped animations The basic principle of a looped animation is that by
utilizing them the users are offered feedback that the system is working and
processing information [8]. This is done with the help of a animated graphical
loop that continues until the process is completed. An example is the animated-
spinner icon, which quite possibly is the most utilized and recognized looped
animation. However, the looped animation does not provide any details about
how long the wait is. As stated by Nielsen, 1.0 second is about the limit for
the user’s flow of thought to stay uninterrupted [8]. Thus Nielsen advices that
for waiting duration around 2-10 seconds, a looped animation is sufficient and a
good alternative. For durations longer than 10 seconds the user will need more
information about how long the wait time is expected to be [8] [15].

Percentage-done progression bar As opposed to simpler looped animations
such as a spinner, percentage-done progression bars provide more information
about what is going on. The user is able to see the current progress, how far
they’ve come, and how much is left. This gives them the freedom to decide
whether to continue the wait, or to abandon if they deem the resulting time
to be too long [15]. As mentioned by Nielsen, 10 seconds is about the limit
for keeping the user’s attention focused on the dialogue, meaning that the user
should be informed how long it is going to take if the load time exceeds that
limit [8]. In continuation, Nielsen advices that a percentage-done progression bar
is what should be implemented to indicate how far along the process is to the
user if the 10 second threshold is overstepped.
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Skeleton Screens It was Luke Wroblewski in 2013 that first drew attention to
the phrase "Skeleton screen" in a blog post posted on his official site [5]. Since
then the application of skeleton screens can be found in a number of major sites
such as: Facebook, Linkedin, Slack and Medium. It was after having included
spinners on multiple locations in their app Polar to indicate that content was
being loaded, that Wroblewski and his team received complaints from users
claiming that there seemed to be an excessive amount of waiting around for the
page to load, and that the app seemed slower than previous versions. Wroblewski
means that when users are exposed to a spinner they tend to focus on the loading
indicator itself, rather than the progress that is being made.

To get around this issue Wroblewski promotes the use of so called "skeleton
screens". The concept of a skeleton screen is that before the actual content has
been loaded, a simple wire-frame structure is displayed, bearing resemblance to
the appearance to that of the finished loading site [5]. Wroblewski states: "A
skeleton screen is essentially a blank version of a page into which information is
gradually loaded". A skeleton screen is meant to ensure that the user will focus
on that content is being loaded onto the page, not at the actual fact that its
loading. This will make it so that the user feels as if the content is loaded more
rapidly than it actually is. Since skeleton screens are proposed as an alternative
to a spinner or looped animation, the same time-frame of application applies,
2-10 seconds.

The next section describes the experimental study that was conducted in
order to verify if the claims made by Wroblewski, that skeleton screens improve
the perceived speed of the website, as well as if it can increase the speed in which
users can find information.

3 Method

To analyze the usefulness of skeleton screens two variations of a simple news
website was constructed: website A - utilizing a skeleton screen before the content
is loaded, and website B - making use of a traditional spinner icon before the
content is displayed on the screen. The site was built by utilizing HTML5, CSS3
and Javascript.

The website was designed as a simple news information site, with fictional
articles being displayed in a news feed of chronological order. The start page can
be viewed in figure 2. Sub-pages of similar design were also constructed for some
of the articles on the site to enable navigation away from the start page.

To be able to measure if the implementation of the two different progress
indicators altered the test subjects perception of the speed of the website and if
it was easier to navigate, the test subjects were instructed to navigate to a few
specific articles in a certain predetermined order from the start page. This to
ensure that the users were exposed to the website and the implemented progress
indicators for a longer duration. Before the content was displayed on each page,
the test subjects had to wait for a duration of 2.75 seconds, which was deemed an
appropriate amount of time from the pilot tests conducted. During this time the
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Fig. 2. The fictional news site constructed for the purpose of this study.

Fig. 3. Participants testing web-
site A were exposed to a skeleton
screen before the content was dis-
played.

Fig. 4. Participants testing web-
site B were exposed to a spinner
before the content was shown on
the screen.

subjects were shown either a moving spinner icon (site B) or a skeleton screen
(site A) in place of the actual content, all depending on which test group they
were in. The different loading mechanisms can be seen in figures 3 and 4. This
is in line with the guidelines from Nielsen, where he stated that for wait times
between 2-10 seconds a looped animation is recommended [8]. After completing
the assigned tasks, the test subjects were to fill out a form where they were asked
to rate the speed of the site, and how easy it was to navigate and find what they
were looking for.

Furthermore, to evaluate if using skeleton screens actually make users navi-
gate faster when entering a site they have never visited before, the time of which
the test subjects take to navigate to the first article from first arriving on the
start page were measured for both website A and B respectively. The timer starts
as soon as the start page is entered (before all of the content is displayed) and
stops as soon as the participant enters the specified article. The measuring of
time was done with the help of Javascript to get as correct times as possible.
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3.1 Test setup and structure

The participants were approached in the MIT building at Umeå University and
asked to participate in the study. If they agreed to take part of the study they
were instructed to take a seat at a nearby table in the corridor with an instructor
seated next to the participant. Before the test subjects started the test they
were briefed and given general information regarding the test. Participants were
informed that they were to navigate through a fictional news site, and find
specific news articles which they were to enter. And afterwards they were to fill
out a short questionnaire.

Previous to launching the site for the first time the participants were told
which specific article to search for, and subsequently enter. This information
was also available on an introductory start page from where the test subjects
launched the site by pressing a button when ready. Upon arriving on the specified
article participants were further instructed to head back to the start page, and
find another specified article to enter. The process was to be repeated until 4
different articles had been visited in total, and the start page visited 5 times.

Site A and B were tested individually, with 2 pilot tests conducted for each
site. The tests were performed in Swedish, since all of the test participants were
fluent in Swedish.

Additionally, all the tests were performed on the same computer, and the
site was run from files found locally on the computer. This ensured that the
speed in which the site would be loaded could not be affected by the connection
speed, and the site would always perform the same. Thus making it so that all
participants received the same experience. The wait times the participants were
exposed to were created with the help of simple Javascripts deciding how long
it would take for the content to be shown, and it could be changed by manually
altering the value of a single variable.

3.2 Questionnaire

After having completed the tasks assigned to them the participants filled out a
short questionnaire. This was done in order to collect data from the test subjects
and their experience with the two different websites. The questionnaire consisted
of two Likert-type scale questions to be answered by the participants on a scale
ranging from 1-7. Where 1 represented "Very Slow" and "Very Hard", whereas 7
represented "Very Fast" and "Very Easy". The questions were as follows (trans-
lated from Swedish):

– How did you perceive the speed of the website? (Loading times)
– How hard/easy did you find the website was to navigate?

Both questions in the form were mandatory.
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3.3 Statistical analysis

To analyze the data collected for how long it took for a user to find and click
the first article link when visiting the site for the first time, a two sample t test
was utilized in order to see the differences between site A and B.

Two sample t tests were also used to compare the results from the question-
naire for site A and B for the questions regarding perceived speed of the site,
and ease of navigation.

4 Results

The study was conducted in may 2017, and a total of 14 people with ages ranging
from 18-35 years old participated in the study. The participants were equally
distributed among both websites with 7 people on site A and site B respectively.

4.1 Measured time for user to click link

The time it took for each of the participants to click and enter the specified
article when entering the website for the first time for website A and B, can be
found in table 1. The table also contains the mean time to click the link for both
websites.

There was no significant difference in how fast the participants found and
clicked the article link between website A, using skeleton screens, and website B,
using spinners (p=0.69). The mean time for the participants who were exposed
to the website utilizing spinners was slightly lower than to those who visited the
website with skeleton screens.

Time to click on first article link (in seconds)
Website A (Skeleton screen) Website B (Spinner)
24.249 15.986
27.079 19.709
5.683 6.877
15.548 11.836
8.759 14.377
9.618 8.307
14.126 18.105
Mean: 15.008 Mean: 13.599

Table 1. The time it took for each of the participants to enter the first specified article
when loading the website for the first time. The article was clicked slightly faster for
website B

4.2 Questionnaire data

The data collected from the questionnaire filled out by the participants after
navigating either website A or B is presented in this section.
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The perceived speed of the website The results from the questionnaire show
that there was no significant difference in how the users perceived the speed of
the website between website A and B (p=0.16). The users were asked to rate
between 1-7 how fast they experienced the website to be, with 1 being very slow
and 7 being very fast. Website A, using skeleton screens, had a higher maximum
marking as well as a higher lowest marking than website B.

The results are displayed in figures 5 and 6, presenting how the participants
rated the perceived speed of the website for website A and B respectively.

Fig. 5. How participants rated the perceived speed of the site when exposed to skeleton
screens when loading content. Where 1 = very slow, 7 = very fast

Fig. 6. How participants rated the perceived speed of the site when exposed to spinners
when loading content. Where 1 = very slow, 7 = very fast
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Ease of navigation on the website There was no significant difference in
how the participants rated how hard/easy the website was to navigate when
comparing website A and B (p=0.31). The participants were to rate between 1
to 7 how hard/easy they found it to navigate the website where 1 represented
very hard, and 7 very easy. The website using spinners (website B) had a lower
lowest marking than the one utilizing skeleton screens (website A). Website A
did not receive any negative markings (below a value of 4) and had a higher
average value.

In figures 7 and 8 the results from how the users rated how hard/easy the
website was to navigate for website A and B are shown.

Fig. 7. How the participants rated how hard/easy the website using skeleton screens
was to navigate. Where 1 = very hard, 7 = very easy

Fig. 8. How the participants rated how hard/easy the website utilizing spinners was
to navigate. Where 1 = very hard, 7 = very easy

233



5 Discussion

In this study a significant difference in the time it took to find a certain link
when entering a website for the first time, when making use of skeleton screens
or spinners, could not be proven. The participants exposed to the website using
spinners performed slightly better, and had a shorter average time to completion.
Additionally the website using spinners recorded a lower longest duration to
click the link than the one with skeleton screens. However, even if there had
been a significant difference in the time it took, it would still not be possible to
determine if this could be accredited to the use of skeleton screens or spinners
due to the structure of the test and external factors.

The participants were not informed that their performance time would be
measured, meaning that the users had no incentive to act as fast as possible
when trying find the specified link. This lead to some participants spending
time reading all of the content on the web page before proceeding to click the
article. People display different behaviours when browsing websites, and thus
making it impossible to determine if they had actually found it faster or not
when using skeleton screens or spinners respectively.

When examining the data from the questionnaire regarding how fast the par-
ticipants perceived the website to be when using skeleton screens or spinners,
no significant difference could be found. Thus Wroblewski’s claim that skele-
ton screens improve the users perception of speed could not be proven in this
study [5]. However, the results gathered from the questionnaire show that the
website using skeleton screens recorded a higher top marking, and furthermore
the lowest notation was higher than that of the site using spinners. The mean
score for the website using skeleton screen was also noted to be higher than that
of the spinner counterpart. This could point to that websites utilizing skeleton
screens could improve the user’s perception of speed of the website. A lot more
data is needed to verify the claim.

This study was unable to prove that there was a significant difference in how
the participants experienced how hard or easy it was to navigate on a web page
with spinners or skeleton screens. From the results gathered it was possible to see
that the website where skeleton screens were implemented had a higher average
value than the website using spinners, meaning that more people found it easier
to navigate. Additionally, website B, using spinners, had a lower lowest notation.
Furthermore, the website with skeleton screens had no value under 4, meaning
no one experienced the site to be hard to navigate. The result indicates that
implementing a skeleton screen as opposed to a spinner could make the website
easier to navigate. More data needs to be gathered to be able to completely
verify the thesis.

6 Conclusions

The tests concluded in this study can not verify that implementing skeleton
screens improve the users perception of speed of a website when compared to
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a website utilizing spinners. Furthermore there was no significant difference in
how users rated how hard or easy the website was to navigate when using skele-
ton screens as opposed to spinners. Additionally the study could not prove that
when visiting a website for the first time, a skeleton screen will make you find
information faster. However, the results gathered suggest that there might be
truth to the claims by Wroblewski that skeleton screens make it feel as if the
website loads faster [5], as well as that it is easier to navigate a site with skele-
ton screens. The tests have to be conducted on a larger scale with a lot more
participants to be able to verify the claims.

References

[1] I. T. U. Telecommunication Development Bureau, “ICT facts and figures 2005,
2010, 2016,” 2016. http://www.itu.int/en/ITU-D/Statistics/Pages/facts/
default.aspx, accessed 2017-03-10.

[2] S. Inc, “Average global internet connection speed from 1st quarter 2011 to 3rd
quarter 2016 (in mbps),” 2016. https://www.statista.com/statistics/204954/
average-internet-connection-speed-worldwide/, accessed 2017-04-04.

[3] J. Nielsen, “The need for speed,” 1997. https://www.nngroup.com/articles/
the-need-for-speed/, accessed 2017-03-10.

[4] F. Nah, “A study on tolerable waiting time: how long are web users willing
to wait?,” 2004. https://www.researchgate.net/publication/220893869_
A_Study_on_Tolerable_Waiting_Time_How_Long_Are_Web_Users_Willing_to_
Wait, accessed 2017-03-11.

[5] L. Wroblewski, “Mobile design details: Avoid the spinner,” 2013. http://www.
lukew.com/ff/entry.asp?1797, accessed 2017-03-07.

[6] B. A. P. J. Ramsay, J., “A psychological investigation of long retrieval times on
the world wide web,” Interacting with Computers, vol. 10, no. 1, pp. 77–86, 1998.

[7] e. a. Fogg, B. J., “What makes web sites credible? a report on a large quantitative
study,” CHI ’01 Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems, pp. 61–68, 2001.

[8] J. Nielsen, “Response times: The 3 important limits,” 1993. https://www.
nngroup.com/articles/response-times-3-important-limits/, accessed 2017-
04-04.

[9] I. Zona Research, “The economic impacts of unacceptable web site download
speeds,” 1999. http://www.webperf.net/info/wp_downloadspeed.pdf, accessed
2017-04-04.

[10] A. T. Inc, “Akamai reveals 2 seconds as the new threshold of acceptability for
ecommerce web page response times,” 2009. https://goo.gl/PRnZ8C, accessed
2017-04-05.

[11] J. Brutlag, “Speed matters,” 2009. https://research.googleblog.com/2009/06/
speed-matters.html, accessed 2017-04-04.

[12] G. Inc, “Using site speed in web search ranking,” 2010. https://webmasters.
googleblog.com/2010/04/using-site-speed-in-web-search-ranking.html,
accessed 2017-04-05.

[13] J. Nielsen, “10 usability heuristics for user interface design,” 1995. https://www.
nngroup.com/articles/ten-usability-heuristics/, accessed 2017-04-05.

235



[14] K. B. Dellaert, B.G.C., “How tolerable is delay?: Consumers’ evaluations of inter-
net web sites after waiting,” Journal of Interactive Marketing, vol. 13, pp. 41–54,
1999.

[15] K. Sherwin, “Progress indicators make a slow system less insufferable,” 2014.
https://www.nngroup.com/articles/progress-indicators/, accessed 2017-04-
05.

236



Evaluating the preferred method of navigation
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Abstract. Smartphones are regularly used when user are distracted
by emotions both negatively and positively. User experience has a fun-
damental role in developing a good mobile application, this is usually
achieved by conducting user test preformed in a safe surrounding with
no emotion taken into consideration. In this paper, it is examined if
navigation techniques is affected when a user is distracted by emotions.
This is tested by the development of two mobile application. The two
application are almost identical except that the second one has extended
elements with the purpose of stressing the participant. From the test it
was shown no difference in navigation techniques between the two test
application, even though the "stress application" felt more stressful for
all the participants. It is further shown in the result that during the test
with the "stress application" the participants managed to complete the
test more quickly. Taken together these results, emotions has some effect
of the user efficiency inside a mobile application, and that swiping is
more preferable for user while navigating between pages.

1 Introduction
Modern smartphones supports two ways of navigating, users can tap or use ges-
ture on the touch-sensitive screen of the smartphone. It can also be controlled
by using movement in the physical space, such as tipping the smartphone right
or left to navigate inside a game or in a application with gesture navigation
implemented [9, 1].

Since emotions are important in determining user behaviour and user experience
(UX) in interactive context of an application the number of research focused on
assessing emotion responses has grown. Many psychologists argue that it would
be impossible for a person to avoid triggering their emotional system while per-
forming a action [1].

Constructing a test which capture reliable data based on user emotions is a chal-
lenge since emotions are very complex and it is hard to determine the emotional
affect towards the user. Since emotional reactions depends on the individual goals
and needs. Gesture has become a part for navigation inside smartphones and in
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most of the cases it is the most efficient way of navigating between different win-
dows [9]. Thus would emotional impact effect a users navigations techniques?
Would it prefer using touch or swipe gesture?
In some situations, interacting with an interface could be harder depending on
user’s current physical condition. For example: In a stressful situation processing
information differ from the normal way of handling information. Which could
hurt the overall interaction in a user interface (UI) [1, 7].

1.1 Objective

The purpose of this research is to evaluate how users are affected by emotions
while interacting in a mobile environment. Analyse if buttons and navigation
overall becomes harder to deal with in different emotional states. Also evaluate
differences in navigating techniques while using a simple mobile application. The
research will be focused on navigating between different pages, using both swipe
and touch interaction to switch between different pages inside the application.

During the research these following question will be taken into consideration

– How does emotion affect the users choice of navigating inside a user interface.
– Is there any difference between user efficiency based on emotion on complet-

ing the test.

2 Theory
Emotion has a big part of the user experience (UX) while using some kind
of application that involves both interaction and the need of user attention.
Emotion can be expressed through many different channels, such as physiological
reaction, voice and speech. [8].

2.1 Method for analysing emotions from previous papers

Many methods for analysing UX already exist and can be applied in different
ways depending on the context and how the research goals are set, which result
that the research want to achieve. These UX methods is usually divides into
qualitative/semi quantitative approaches. In case of qualitative approach the
researcher analysis test-persons psychophysiology response and user-behaviour,
while in the case of semi quantitative a questionnaires is used to produce some
kind of result.[2, 8]. Each of these approaches brings their own strength. If the
goal of the research is to provide a context-aware and in-depth information
about the UX the qualitative-approaches is the most reliable method. While
quantitative-approaches generate more detailed information about the problem
[2, 8, 1]. Using the Psychophysiology approach is not alone a reliable indica-
tor of the emotional state and the understanding of the UX problems in a test
environment. Therefore the Psychophysiology approaches usually involves ques-
tionnaires as well to give a explanation of the user behaviour and the problems
occurred during the task and what emotion was triggered and how it affected
the overall interaction [2, 8].
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2.2 Background

Psychophysiology per definition is to probe any connection between psychological
impact and the physiological result in an activity. That is calculated in living
organism to give an understanding about the processing inside the body and
the mental mechanism. Thus applying equipment that can read heart rate and
electro-dermal activity, which is data for analysing psycho-physiological signals
that comes from peripheral nervous system, the data obtained by using this
method has been a success in evaluating emotions in general [2].

2.3 Emotion and design principles

Emotion is unpredictable and individual, the affect relays on the individuals
goals and needs. To acknowledge these abstract goals set by the individuals in
human computer interaction. Designing a interface would focus on small and
very specific goals, since test user will have a tougher time claiming own goals
and needs. In the work of Maskow (1986) he grouped up eight different categories
for a individuals basic needs [7, 3].

– Physiological: living organism impact of the brain based on hunger, comfort
context.

– Safety/Security: being in a safe environment
– Esteem: approval, recognition and success
– Cognitive: the understanding of everything, explore
– Aesthetic: order, design, symmetry
– Social: interaction with others, acceptance
– Transcendence: help others, find a role in a context.
– Self-actualization: Realizes once potential and find fulfilment

The emotional response vary depending on whether the needs promotes or are
restrained. Promoting a need lead to positive emotions and restraining need
causes a negative affect on the emotions [1, 3].

Mood Moods may be caused indirectly from particular object unintentional
but still affects the user. It is obvious that different moods have an impact on
decision making and motivation to complete a task [1]. Mood in contrast tend to
emerge with the cognitive strategies which effects the capability of handling any
kind of interaction. To assure user of better UX inside a interface it is important
to have the biasing effect of user mood in consideration [1]. Noise reduction as
well as increase the guidance inside a interface would lower the chance of trigger
any mood that would effect the user interaction negatively [1].

Sentiment Sentiment is often confused with emotions, unlike emotions it refers
to properties of an object [1]. When a user claims that a user interface (UI)
is "good" or "bad" they actually mean how there emotional state associates
towards the UI. The expected interaction in the interface refers to the association
of emotions triggered by the user [1]. That’s why the data retrieved from the
user is not always reliable because of the biased emotional state of the user. The
emotional association could depend on subsequent generalization or any other
psychological factor [1].
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2.4 Emotional affect in human computer interaction

Attention Attention is one of the most important emotions to capture, since
it gives the user the ability to handle the interaction more effortless. After all
attentions has the capability to absorb any unwanted emotions that would hurt
the goals and needs [1]. That’s why in human computer interaction attention
earned a key roll to be consider when developing satisfying UX. Implementing
elements which goals is to capture user attention could both become distracting
or improve the efficiency and UX for the user [1].

Memory Emotions overall has an impact on memory, seeing that stimulus
which involves emotional elements tends to be snared, while unemotional event
tends to have the opposite affect [1]. However negative emotions are more eas-
ily remembered then positive once. User mood also play a fundamental roll in
capturing memory as well retrieving already existing memory’s related to the
situation at hands [1].

Performance Performance is found to be affected by mood. Research shown
that slightly increase of positive affect in mood promotes the ability to think
and preform efficiently [4]. One of the most famous experiment made in this
field is called Candle task. The goals of the test was for the participant to light
a candle and attach it on the wall without wax dipping on the floor. Tools given
where a waxed candle and one box of thumbtack. The solution to the problem
was to empty the thumbtack box and nail it to the wall with thumbtacks. Then
put the candle in the box. The result would be that the box blocked any wax
dipping towards the floor. The solution required creative thinking to realize that
the box functions isn’t only to store thumbtacks, it can be used as a holder for
the candle. Participants who where put into a good mood before the task, where
more successful [1].

3 Method
The purpose of this paper is to test the efficiency in a UI when participant are
exposed to a context which will trigger emotions. This is acquired by conducted
two different tests. The tests are done using a mobile application which is devel-
oped for the purpose of this study. The first test application contains three pages
were the user can navigate between the pages by pressing on the header or swipe.
The second contains the same layout and design as the first but with some ex-
tension with the purpose to cause emotional reaction from the participant. The
participant is asked to complete the two tests and then complete a survey were
the participant answer question about there emotional state between each test
[4, 2].

3.1 Interaction techniques and the user interface

During the test phase the participants has two options, navigating using tap or
swipe. To indicate swipe gesture the applications follow the design guidelines
provided in Google material design [6]. Since the purpose of this application is
to test and provide a simple interface with context that trigger emotion it is
relative open with the overall design as long as the test subject know how to
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completed each task given to them. However it is still important to follow some
obvious rules to retrieve the desirable result after the test.

– Limit the visual intention needed by the user during navigation in the user
interface [9].

– Clarify the purpose of the application and use related content [5].

In the user interface with the goal of triggering emotion, visual attention needs
to be taken into consideration. After all the purpose is to produce mood change
and attention has a key roll for providing the result [1].

3.2 Emotion triggering

To achieve a context which trigger different emotions the UI contains several
elements with the purpose of trigger the user attention, memory and perfor-
mance. In the UI the participant will be exposed to a timer which will start
when the test begins. The goal is to remind the participant that all tasks need
to be completed before the time runs out. Otherwise the interface will indicate
their failure, which will trigger emotions that could affect the next task given to
the user. This is visualize by switching between red and white text colour when
it reach zero [1].
A song is also integrated to provide the desire effect of triggering any stressful
mood changes. The song of choice is an annoying alarm clock that will most likely
cause stress symptoms and develop mood change in the test person. Likewise a
surprising element will occur when the start button is pressed, seeing that the
test person wont have any knowledge about the music except that a "headset"
is required for the test.

3.3 Test application

Test application is developed in Android Studio, this will provide an safe context
though emotion can easily be trigger if the participant is interfering surrounding
elements that damage the user attention [1]. It will also be easier to collect
valuable data provided by the participant, considering that the test environment
inside the mobile will not change between participants. The main goal of this
testing part is to analyse difference between test user’s efficiency of navigating
in a simple UI using both touch as well as swipe.

Mission During the test the user will have a task to completed on a certain
timespan, the user will be reminded that the task needs to be completed before
the time runs out [1]. The task itself will contain different mission that user will
be assigned. The application is constructed with three different pages placed as
headers. The user are able to navigation using both touch interaction as well
as swipe interaction. During the test participants will be asked to click on a
button on a certain page, after each click the user will be ask to navigate back
to the start page and retrieve another mission until the test is completed. Data
retrieved from the test will be used to analyse which way of navigation the
participants prefer while completing the missions and perform the test both in
a stressful context as well as a none staged context.
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First page Illustrated in 1a and 1b is the start screen which is presented first
towards the participant. A text explains how they are supposed to begin the test.
The participants will then start the test, a timer starts when the begin button
is pressed and stop when the last test is finished.

(a) Start test screen (b) Ongoing test screen

Fig. 1: First page of the test application

Navigation page In order to achieve consistent data the user interface is de-
veloped fairly simple. It contains only one button "click" and the assignments
are easy to follow (see Figure 2a and 2b).

Timer To retrieve any difference in emotion between the two test a timer is
implemented inside the test application. The time is explained as estimation of
how long the test should take to complete. The estimated time is impossible to
beat and when the time runs out the timer will start flashing red, to disturb the
user attention (see Figure 3a and 3b).

Memory To affect the user memory the second test will randomly change
position of the click button. It will cause the user to not use the memory as a
advantage while completing the task (see Figure 4a).
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(a) User interface on click assignment (b) Response on click

Fig. 2: Page two interaction with user

(a) The timer atop of the interface (b) Timer which indicates that time is out

Fig. 3: Figure illustrates the implemented timer
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(a) Move the position of the button (b) Normal position of the button

Fig. 4: Figure illustrates the implemented timer

3.4 Survey

After each test the participant was asked to complete a survey. The goal was to
identify if they felt any changes between the two test environments. Overall the
survey contains three simple question.

– Did you feel any difference in regards to your emotions between the two test
assignments

– Did the second test affect your performance
– Did you change the techniques in navigating between pages during the second

test

Each question is answer with yes or no as alternatives. From the question it can
be determined if the participant felt any effect from test they where given and
use it to analyse the data retrieved during the test.

4 Result
The efficiency refers to how fast a participant manage to complete all tasks
given during the test. However the application was proved to accentuate swiping
method as a the navigation method.
Despite the difference between the two test application, where the second test
focus was to trigger any emotions towards the test participant. It was clear that
it did not affect there navigation techniques. Since the participant gave no in-
dication at all of changing even do they felt difference regarding the emotions
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between the two test applications. Anyhow the participant felt more stressful
during the second test. Mostly because of the music which started to play when
the test was running. The timer only affected one participant.

4.1 Test

Throughout the five-minute session participant were asked to complete a test
inside two identical application. They were given two alternatives of navigating
between three pages. As a result, the time it took to complete the test inside
the two test application, whether they change techniques or choose the same as
before.

After the test survey
Participants Difference in re-

gards to emotions
between the two
test assignments

Second test affect
the performance

Change navigation
techniques

Participant 1 Yes Yes No
Participant 2 Yes Yes No
Participant 3 Yes Yes No
Participant 4 Yes Yes No
Participant 5 Yes Yes No
Participant 6 Yes Yes No
Participant 7 Yes Yes No

Test summary At the end of each session the participant were asked about the
application interface. All the participant agreed upon that swipe where the most
efficient way of navigation even though they didn’t use tap technique, except one
whom didn’t know that swiping was possible.
Some thoughts from the participants

– The interface felt adjusted for swiping
– Many application nowadays use swipe, it feels more natural
– It easy to use swipe when it’s only back and forth.
– Second test felt more stressful
– Changing technique wasn’t a options, cause of the time limitation
– The sound was distracting

During each test a timer was set to compare the speed performance between the
two test applications. The result of it clearly stated that there were a difference
between every participants performance during the last test. Close to every par-
ticipant beat there old time by ten seconds. Even though every participant felt
that the second test felt more stressful, they manage to beat there time.

5 Discussion
It is complicated to measure if emotions affects during a test since no equipment
that calculate heart rate is used. Which is usually used in research regarding
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emotions and other physiological state. However emotion specially stress did af-
fect the participant, though it could not be proved by instruments.

Navigation techniques Since every participant felt like swiping was the prefer-
able method for navigation between the pages it may prove that the applications
itself were developed as a swiping application, though "TabLayout" usually in-
dicates that swipe is the main navigation type for the application.

Personal factors Personal factors can have a big impact on the result from
each test such as mobile usage. For instance if the participant usually use mobile
applications the result could differ from a participant that has more experience
with a smartphone. It was determined in some ways in the result, though one
participant with less experience preferred to touch on the page header instead
of swiping. Some other factor would be the surrounding environment if there is
any distraction.
To control personal factors the test was given in a quite room with no surround-
ing that could interrupt the ongoing test. Headphones where used as well during
each test which provided some isolation for the participant.

Emotional impact In the result section it was finalize from the participant
that the second test had impact on there emotional state. The noise was the
most notice element, though the timer had some impact and provided a small
interruption when the timer went to zero. It is still dense to prescribe this as an
actually impact on the participant, since instrument that calculate stress levels
were not used.
It was also noted that the speed in time between the two test application differed.
There are two possible interpretations, after all the stress could effect the user
in a way that they tried to finish the test more quickly then the second, which
is caused by both the timer as well as the noise. Then it second interpretation
could be that in the second test it was explained to the participant that the
timer where a estimation of average time it should take to complete the tasks,
which could motivate the participant to beat the average time.

6 Conclusion
In this paper, the goal was to find any difference between swiping or using
tap navigation inside a mobile application when emotions are triggered. It was
shown that emotions triggered had no impact on navigation techniques. It was
also stated when emotions where triggered the test where completed faster. As a
result emotion have some impact on user while navigating inside a application.
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Abstract. The age range of web users has expanded a lot in the last
years, with senior users as the group with the highest rate of change.
There is a lot of design recommendations for different age groups, but
it can be a challenge to include all of them when developing websites.
Maybe we should rethink, do we really have to try to include all users
needs in the same interface to call it good interaction design? The idea
behind Age responsive design is having adaptable websites that fulfill
the different targets’ needs by making individual changes in functionality
and appearance. This paper investigates how young adults and seniors
prioritizes different web attributes as well as what their attitudes are
toward personalized design. A survey was constructed and the answers
from the groups were compared. The result shows that there are some
differences between the groups, where the attributes Ease of navigation,
Innovative design and Micro interactions separated the groups the most.
Ease of Navigation was most important for the seniors, while Ease of
overview was most important for young adults. Both age group were in
majority positive towards personalized design. Though this study could
find differences more data is needed to prove these.

1 Introduction

Today it is obvious for a developer to design products that adapt to different
devices and screen sizes, something which is referred to as responsive design [1].
What is not considered as often is adapting the design to the individual users
and their abilities.

The number of users browsing the Web have expanded a lot in the last years
and the age range has become much wider [2]. With an increased age range,
together with gaps between the users’ web experiences, the mission for web
developers is to design something that appeals to as many people as possible.
Age responsive design is a relatively new phrase and the idea behind it is to
develop websites fitted for as many users as possible using individual changes, for
example changes in navigation structures, space and fonts. The focus is not only
on the appearance of the website, but also how it works, what type of content it
includes and what the user can do with it. It is simply about making a website
that suit the needs of different target groups, not the other way around [3].
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1.1 Objective

As a step towards a future with age responsive design the purpose of this study is
to investigate how different age groups prioritize different attributes on a public
website. Furthermore, this study aims to examine the participants attitudes
towards personalization on web pages. This study will investigate age responsive
design towards the age groups young adults (18-29 years) and seniors (65 or
older).

2 Theory

2.1 Age differences of internet users

Fig. 1. Statistics of American adults who used the internet 2000-2014

According to Pew Research Center [2] the great majority of the American inter-
net users are between age 18-64. But in between 2000-2015, the senior group had
the greatest rate of change and in year 2015 58% of senior citizens were using
the internet (see Figure 1)

According to another research from Pew Research Center [4], about American
social media users, young adults were the most common users - a full 90% of
this age group were using social media platforms. Still, usage among those of the
age 65 and older has more than tripled since 2010 when only 11% used social
media. In 2016, 35% of all seniors report using social media, compared to just
2% in 2015.
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Fig. 2. Statistics of access and use of internet among seniors in Sweden 2012-2016

The Internet Foundation of Sweden [5] also reported on major changes in
recent years among Swedish internet users aged 66-75 (See Figure 2). Just a few
years ago, only two thirds of this age group used the internet. In 2016, 84% of
this group was using internet at home. The group of users over 75 years was also
increasing. More than half of them were using internet, where one third were
daily users.

2.2 Young adults and the web

A majority of young adults (aged 18 to 29) are a subgroup of the Millennial
generation (which includes people born from 1980 to 2000). Most of them are
digital natives, meaning they grew up with access to digital communication
technology, according to a study from Nielsen Norman group [6]. The same study
indicates that young adults has high expectations when using the web. They are
fast to criticize the interface rather than blame themselves when something goes
wrong or does not work. Some young adults are strong readers, especially college
students, but they still don’t enjoy reading large amounts of text online. They
prefer content that is easy to scan.

2.3 Seniors and the web

In the article "Seniors as Web Users" [7], Jakob Nielsen definites seniors as users
aged 65 or older. This study will use the same definition. A summary from the
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same article was that users aged 65 or older were 43% slower at using websites
than user aged 21-55.

As people get older they experience a decrease in a variety of mental abili-
ties. Their movements and reflexes slow, their hearing declines and eyes become
less sensitive and worse at detecting details. Age also hinders the memory and
attention making it harder to recall new information and multitask. Important
things to consider when designing for seniors are, for instance, breaking informa-
tion into short sections, putting information first, using contrasting colors, using
consistent navigation, larger buttons and text, as well as trying to minimize the
amount of material at the website [8].

2.4 Differences in behavior at the web

Compared to older users, young adults (18-25 years) tend to be extremely con-
fident in their own ability to navigate digital interfaces, even when encountering
radically new design patterns. As a consequence of their confidence, young adults
are error prone when using interfaces. They often click first, and ask questions
later. Additionally, young adults rarely blame themselves when things go wrong
— unlike older users [6].

Compared to young adults it is common that senior users are more uncom-
fortable trying new things or were hesitant to explore. For example, when they
fail in their first attempt at a task, some seniors become hesitant to try alternate
paths [7].

It seems that aging reduces impulsiveness and self-confidence in users ap-
proach to digital interfaces. The unique childhood experiences of the young
adults generation of digital natives will likely continue to influence their prefer-
ences and expectations.

2.5 Gathering personal data

Internet has made it easy to gather data about users. A lot of the data comes
from the users own digital traces. Social media is a huge data collector with
information that includes ages, friends and interests. Even a user’s movements
can be collected. “First-party” data are collected by firms which the user has a
direct contact with. “Third-party” data are gathered by thousands of specialist
firms across the web. To identify users as they move from site to site, third-part
data come from tools such as cookies, web beacons and e-tags [9].

3 Method

A survey was made in order to investigate how different age groups prioritize
specific attributes on a web page as well as get insight of their attitudes towards
personalization. The survey was separated into three parts: Ranking attributes,
comparison of web pages, and attitudes towards personalization. The survey
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was made in the online tool SurveyMonkey, which was most suitable for the
construction.

The participants were asked to rank 8 attributes on a social media web page,
where the attribute with highest score was deemed most important.

In the second part of the survey two examples of Facebook’s home page was
shown. The first (Figure 3) pictured the page as it looks in its current form and
the second (Figure 4) was an altered version with design elements preferable to
seniors. The participants were asked to choose one of the pages they intuitively
preferred and explain why they made that choice.

The survey’s last part consisted of a couple of questions regarding personal-
ization on a web page.

To gather quantitative data to comparison between two different sample
groups a descriptive web survey was qualified for the study. An important part
why choosing a descriptive survey in this study was because it is commonly used
when surveying demographical traits in a certain group [10].

3.1 Participants

The survey was sent to 10 people between the ages of 18-29 and 10 people who
were 65 or older. The choice of these groups seemed like an interesting startpoint
when studying age responsive design, especially since they both are important
target groups to the market, with the young adults being the dominant internet
users, and the seniors with the greatest rate of change. They also differ according
to behavior at the web.

3.2 Ranking attributes

In the first part of the survey the participants were asked to rank 8 different
attributes of a social media web page, where the attribute with the highest score
felt most important to the person. Additionally, the participants were asked
to reflect on what they perceived to be the most important attributes on a
social media web page. This because only using the word “web page” might
generate misleading results, since people might rank certain attributes differently
on different types of web pages. How people rank attributes on for example a
news site can differ a lot compared to a social media site.

The attributes the participants were asked to rank were:

– Aesthetically pleasing
– Ease of navigation
– Text based information instead of symbols and icons
– Simplicity of language
– Innovative design
– Use of Micro interactions
– Consistency in design
– Ease of overview

Some of the attributes were explained more thorough in the survey for a
better understanding.
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3.3 Comparison

The choice of web page for comparison was Facebook’s home page. Facebook is a
platform with a relatively large spread between ages. According to The Internet
foundation of Sweden, the dominant user group in 2015 were people between 16-
35 years old but there has been a large increase in users over 55 years [11]. Also
studies from Pew Research Center show that the young adults are continuing to
use Facebook at high rates, but seniors are joining in increasing numbers. 62%
of the American seniors were using Facebook in 2016 [12].

Figure 3 shows the web page as it looks in its current form. The only changes
made were the profile pictures and names changed in order to anonymize indi-
viduals.

Figure 4 shows a prototype of a home page where the changes follows some of
the design recommendations to elderly internet users mentioned in this study’s
theory part. Both text and content were increased in size, for example the news
feed was made larger. Icons in the header menu were changed to text based
information. The list of activities and statuses to the right were clarified with
the help of headlines and symbols were replaced with text based buttons. In
trying to minimize the material some of the content at the left side of the page
has been hidden. The graphic profile remained the same as the original home
page. To create contrasts the various components were elected to be framed more
clearly instead of changing colors.

Fig. 3. Original home page.
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Fig. 4. Remade home page.

3.4 Personalization

The survey ended with two questions related to personalization at web pages.
Personalization is a main component when discussing Age Responsive Design,
and the questions were asked to get further insights of the participants opinions.
The questions were constructed as a grading scale from 1 to 5, where 1 meant
"very negative" and 5 meant "very positive". The questions asked were:

– On a scale 1-5, what is your attitude towards a web page which adapt to
suit your personal preferences?

– On a scale 1-5, what is your attitude towards a web page which adapt to
you based on your age?

4 Result

The study was conducted in May 2017. The survey was written in Swedish,
the participants mother tongue. The amount of participants who answered the
survey was 20 in total, with 10 in the group of seniors and 10 in the group of
young adults. The average age in the group of seniors was 69 years, while the
average age in the group of young adults was 24 years. The participants were
familiar with different types of social media and all of them had a Facebook
account.
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4.1 Ranking attributes

Fig. 5. Comparison of ranked attributes, where the highest axes describes the highest
ranked attributes

There were some differences between the groups when ranking attributes (see
Figure 5). The highest ranked attribute in the senior group was Ease of naviga-
tion, while the group of young adults ranked the attribute Consistency in design
highest.

The result from the ranking question were analyzed using an independent
two sample t test, α = 0.05, to detect differences between young adults and
seniors.

The t test showed that the differences between three of the attributes were
statistically significant. These attributes were Ease of Navigation (p=0.039),
Micro Interactions (p=0.004) and Innovative design (p=0.010). Here the seniors
ranked Ease of navigation higher than young adults, while young adults ranked
Micro interactions and Innovative design higher than the seniors. The 5 other
attributes can not be said to differ that much between the groups. The attribute
both groups ranked most the same was Ease of overview (p=0.910).

4.2 Choice of web page

Seniors This group was split in their opinion when it came to choosing which
web page they preferred. The average age of the participants who preferred the
original web page was 67 years, while the average age of the participants who
preferred the remade web page was 71 years. The motivations based on their
choices were:
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Original home page

– It looks more like the home page I’m used to.
– This shows more important information.
– Both is good! But the original version has a better overview.
– It is fewer menus in the standard version.
– Feels a bit less messy.

Remade home page

– This one is easier to overview.
– Clear and a good menu.
– It is easier to find things on the page.
– Easy to navigate in the menu bar.
– More compact, makes it easier to see the content.

Young Adults In this group 70% preferred the original home page, the other
30% preferred the remade homepage. The average age in each group was 24
years. The motivations behind their choices were:

Original home page

– That is how I am used to seeing Facebook. The other felt more like a page
adapted for a mobile phone, a lot of information got lost.

– This example is more aesthetically appealing as a whole.
– The field on the left in the original page allows you to easily get an overview

of several possible shortcuts. It also looks more aesthetically pleasing than
the same field in the other example. However I prefer the field on the right
side in the remade version, it is easier to overview.

– More aesthetically appealing.
– More easily navigated.
– More symbols and icons, which is better than text. Also more shortcuts.
– Less dead surface on the right side than the remade example.

Remade home page

– Better text size.
– More easily read.
– Better clearness and simplicity.
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4.3 Personalization

Fig. 6. Attitudes towards a personal-
ized web page based on the individual
in a scale from 1 to 5, where 1 was very
negative and 5 was very positive.

Fig. 7. Attitudes towards a personal-
ized web page based on age in a scale
from 1 to 5, where 1 was very negative
and 5 was very positive.

The participants attitudes towards a personalized web page was overall positive.
There was a small difference between the groups, where the seniors seemed more
positive than the young adults, both when it came to individual based personal-
ization (see Figure 6) and age based personalization (see Figure 7). None of the
participants answered lower than 3 on the scale from 1 to 5, where 1 was very
negative and 5 was very positive.

5 Discussion

This study shows that there are some differences regarding what different age
groups prefer on a social media website. It is hard to draw any conclusions
from the comparison of the two differently designed web pages. It seemed as
younger people preferred the standard version and more seniors preferred the
remade version compared to the young adults. The remade website had a couple
of changes and it can be hard to tell exactly what worked out or not. Some of
the participants mentioned that they liked a specific part of the remade web
page, for example the left menu bar, but thought the original looked better as a
whole. In the senior group one participant chose the original web page instead
of the remade version with the explanation "Its got a better overview", while
another participant in the same age group chose the remade web page instead
of the original with the explanation "This one is easier to overview". This is one
example that tells us that individuals in the same age groups do not need to
have similar perceptions of the same attribute. Some interesting insight gained
from the study was that the majority of the participants, especially seniors, were
positive to personalized web design, which could imply that people appreciate
design that fulfills their individual needs.

There are some implications with this study which makes it hard to draw
concrete conclusions. To begin with, this was a small study with quite few par-
ticipants. The test groups have to be much larger to collect useful quantitative
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data. In this study it was quite hard to find seniors at Facebook who were willing
to answer the survey. It was a lot easier to find young adults and more answers
could definitely have been collect from this group, but the decision was made
to compare two groups with equal amount of participants, and the lowest de-
cided limit was 10 participants per group. Due to a time limit a qualitative data
analysis was not included in this study. An own developed website could be very
useful. With this the participants would be able to interact with it directly, which
could make it easier to recognize differences between the age groups behavior on
the website. A website like Facebook is quite large spread across generations. It
has had young adults as a dominant user group since its beginning and a lot of
seniors have jumped on the train, therefore it can be hard for people who have
used the same website for several years to see it from other perspectives. Often
when it comes to changes on a familiar websites it can at first sight seems like
something negative [13]. This can have an impact when redesigning sites like
this and when letting people compare prototypes.

Age responsive design seems to be a challenge. People have different opinions,
web experiences and skills, also inside a specific age group. Even if there is
pattern when it comes to what different age groups prefer the collected data
have to be more than just the age of a user. Maybe we can get inspiration from
the game industry where dynamic difficulty adjustments are used [14]. Here
game designers strives to create games in which the difficulty of the obstacles
presented to the player is appropriate for the player’s skill level. The game will
make sure that the player is never bored by overly easy gameplay or frustrated
by overly difficult gameplay.

It is highly credible that we will see more of personalized websites in the
future, but perhaps we should not only find solutions based on the users ages
when designing these.

6 Conclusion

This study shows some differences between the age groups young adults (18-29
years) and seniors (65 years or older) when comparing which attributes they
prefer the most on a social media website. Based on the study one should take
into account ease of navigation and simplicity of language when personalizing
websites towards seniors. Young adults ranked innovative design and micro in-
teractions significantly higher than seniors. Overall ease of overview on a website
and design consistency were important attributes for both groups. The partici-
pants attitudes towards personalized web design, based on both individual needs
and age group, were in majority positive. Even though the results in this study
showed a pattern of differences between the two groups it is not possible to
draw any significant conclusions, more participants and perhaps some kind of
qualitative data would be needed for that.
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Abstract. The purpose of this study was to do find out if image recog-
nition technology would be of any use in social media networks by dis-
covering the possibilities of this technology based on prior research.
The research done in this study found many benefits in integrating image
recognition into social media. For instance, image recognition is useful in
detecting pornographic images, detecting fake information etc. On the
other hand, it also found reports warning about the privacy related issues
with this technology, such as the risks of Facial recognition and Content
Based Image Retrieval (CBIR).
In addition, a survey was conducted were participants were asked to
rate the usefulness of this technology in social media and whether it
should be integrated into social media networks or not. The participants
were divided into two groups; those previously not familiar with image
recognition and those participants who had prior knowledge about image
recognition.
The results show that the vast majority of the participants think the
possibilities presented about image recognition technology are useful and
that image recognition should be integrated into social media. But partic-
ipants also showed concern in relation to their privacy if this technology
were to be in social media networks. Although non-familiar participants
gave higher ratings in general, the results show that there is no significant
difference in the mean ratings between these two groups, which concludes
that prior familiarity with this technology does not have any significant
impact in how social media users feel about having this technology in
social media.

1 Introduction

As years go by we witness advancements in diverse fields of technology. Artificial
Intelligence (AI) is one of the fields that not only is doing tremendous progress
itself, but in addition, acting like a contributor in the progress of other fields
in technology. One field of AI that is particularly interesting in this day and
age is Machine Learning and its involvement in what traditionally used to be a
Computer Vision field; Image Recognition. By using and applying what is called
Convolutional Neural Network (CNN), an impressive low error-rate of 15.3% was
achieved when classifying over 1 million images in a contest [1]. This method has
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since then won multiple Machine learning and Computer Vision contests at even
lower error-rates evolving ever closely to a human level performance [2, 3].

Image recognition is an interesting topic today considering our constant ex-
posure of images and videos on a daily basis, that partly has come as a result of
the thorough development of the social media networks in the last decade. For
instance, according to Instagram as of June 2016, there are 300 million people
using the Instagram application every day and sharing 95 million images and
videos every single day 1. Furthermore, statistics show that over 90 percent of
the most engaging posts on Facebook include images 2. The fact that it only
takes as little as 13 milliseconds for a person to process an image may explain
why images have so much impact on us [4].

Given these points, integrating image recognition technology in social media
could be of great help for users when using social media networks.

1.1 Objective

The aim of this study is to identify the possibilities of integrating image recog-
nition technology in social media networks. Furthermore, it will evaluate the
usability of image recognition in social media. More specifically, this will be
done by examining prior research conducted related to this field and using the
information to get opinions from today’s social media users on having image
recognition integrated in social media networks.

This study will answer the following questions:

– Is image recognition usable for social media users in social media networks?
– What are the potential benefits and downsides of integrating image recogni-

tion technology into social media networks?

2 Theory

For the purpose of understanding the possibilities and evaluating the usability
of image recognition technology in social media, lets take a look at how this
technology works briefly. Furthermore lets get a grip of what is defined as social
media.

2.1 Social media

Kaplan et al. made the following general definition of social media [5]:

”...Social Media is a group of Internet-based applications that build on
the ideological and technological foundations of Web 2.0, and that allow
the creation and exchange of User Generated Content”.

1 https://instagram-press.com
2 https://socialbakers.com
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2.2 Computer vision

Computer vision is an interdisciplinary field that aims to perform some of the
tasks that the human visual system can perform [6]. Recognizing content in
images is obviously one of the tasks. Image recognition has over many years
been relying on hand-designed features such as scale invariant feature transform
(SIFT) and histogram of oriented gradients (HOG) [7]. However, these features
only capture low-level edge information. To overcome the challenges of achieving
mid- or high-level information, deep learning is used by automatically learning
hierarchies of visual features[7].

2.3 Machine Learning

Machine learning is an AI systems ability to acquire own knowledge about the
world without being explicitly programmed [8].

Machine learning algorithms are heavily depended on the representation of
the data they are given, performance-wise[8]. In other words, they need pieces of
relevant information (i.e features) about the world, related to the specific task
they are solving. The machine learning algorithm then learns the correlation
between these features and various outcomes [8]. Unfortunately, depending on
what task the algorithm is engaged in, it is sometimes difficult to know what
features should be extracted [8].

Representation learning is one solution to this problem. By this approach the
algorithm uses machine learning to get knowledge about the representation itself
in addition to the mapping from representation to output [8]. Consequently, there
are now factors of variation to take into consideration. These are factors that
explain the observed data and the goal when designing algorithms for learning
features is to make them separable [8]. For instance, when analyzing an image
of a person the factors of variation include how the person is standing, the
complexion, how bright the image is, the angle etc. A problem for many AI
applications is that the influence of many of the factors of variation is in every
single piece of observable data [8]. For example, individual pixels in an image
representing a blue ball might differ depending on how much brightness the
picture has and the time of the day i.e black at night. Hence, most applications
require human intervention to disentangle and/or discard different factors of
variation depending on what the aim of the task is [8]. It is considered difficult
to extract such high level abstract features from raw data.[8] The solution to
this problem is Deep learning[8].

2.3.1 Deep Learning

Deep learning, a field of AI (see figure 1), is based on algorithms that will solve
the central problem in representation learning by introducing representations
that are expressed in terms of other more simpler concepts[7, 8]. Most of the
models in deep learning are based on unsupervised learning of representation[7].
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Fig. 1. A Venn diagram showing deep learning being a kind of representation learning,
which in turn is a kind of Machine Learning which itself is a part of the field of AI [8].

2.3.2 Convolutional Neural Networks (CNNs)
Convolutional Neural Networks (CNNs) are feed-forward artificial neural net-
work types in which single neurons are connected to respond to overlapping
regions in an image[9]. CNNs have been out-standing in the computer vision
task of image recognition.

Fig. 2. Illustration of an architecture of a particular CNN [9].

2.4 Searching and discovering images

The exponentially increasing number of images in social media networks to-
day are of urgent need to be organized and be more accessible. Searching for
images and other multimedia has long been possible in social media networks,
like Facebook. Finding a particular image today on social media networks while
searching, relies heavily on whether the images were tagged upon their upload
or not. Tagging images (i.e. annotating images with descriptive keywords) has
been used for years in social media networks, as a way of making multimedia
content searchable and discoverable. However, tagging images manually can be
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a very time consuming activity, thus leading in users not tagging the images
which as a result makes the images not discoverable. Content Based Image Re-
trieval (CBIR) is the solution to this problem, which in brief is the retrieval of
images based on visual features such as texture, color and shape [10]. CBIR is,
for instance currently implemented in the Google Image Search Engine, making
it possible for users to search by importing images and as a result getting sim-
ilar images and other links related to the given image with good accuracy, see
figure 3.

Fig. 3. Screenshot showing the testing of the Google Image Search CBIR.

2.5 User experience

To enhance the user experience and make the social media networks more per-
sonalized, it is important to keep the content of interest to the user. News feeds
algorithms have of course been around for years determining what comes up in
the users feed [11]. However, study shows that it is possible at some extend to in-
fer users interests by using user contributed content (including images) and user
generated text data [12]. More specifically, they used user generated data from
216 users on Pinterest to retrieve information about their interests by partly
using CNNs as an underlying technique [12].

This adds another field of where image recognition could be useful in social
media.
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2.6 Pornographic images

Users of social media networks are of constant risk of being exposed to images
containing pornographic content (i.e. images exposing private body parts). A
recent study conducted shows that more than 28% of Tumblr users are exposed
to pornographic content unintentionally [13]. Detecting these images on an early
stage upon their upload could reduce the possibility of users having to get ex-
posed to them in the first place and thus purifying the social media network
environments. By focusing on visual cues and applying a combination of CNN’s
to automatically analyze and classify porn from regular images, a study shows
a classification accuracy of over 94% [14]. In another more recently conducted
study by also relying in CNNs, Wang et al. propose a principled framework
for pornographic image recognition, in which they developed a system recog-
nizing pornographic images with a remarkable accuracy of 97.01 % TPR at 1%
FPR when testing 117K pornographic images and 117K normal images [15].
This clearly shows the possibilities of image recognition technology in detecting
pornographic images in social media networks.

2.7 Digital marketing

User generated content as images in social media could be of potential value for
digital marketing purposes. For example, an image showing a person wearing
a particular clothing brand item, jogging in an exotic place with authenticity
could potentially be lucrative as content in that particular brands communication
channel, upon the users permission. However, discovering these user generated
images on social media is not an easy task. With this in mind, Tous et al.
built a system able to do real-time capturing of images from Instagram and
Twitter for the purpose of doing image semantic recognition and brand identify
recognition[16]. This was successfully conducted through multiple CNNs that
automatically enriched the images meta data with tags, describing their visual
content and how they match the visual identity of a brand[16]. Furthermore,
most part of the resulting accuracies were always above 90% in the study[16].
This shows that image recognition could be of great use for users whom for
instance post pictures to promote themselves on social media.

2.8 Social commerce

Socializing and sharing commercial-related information through social media
networks is a phenomenon that has been evolving quickly through the years. So-
cial commerce is according to Wang et al., a form of commerce mediated by social
media, bringing together both online and offline environments[17]. Image recog-
nition is proven to be useful in this particular part of social media. Even more
interesting, considering today’s use of mobile phones to take pictures, a study ob-
tained a mean accuracy of 96.9% when classifying clothes in images from mobile
phones by using a Layered Deep CNNs [18]. Furthermore, this system runs as a
smart-phone application, giving the user automatic recommendations on fashion
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items depending on what kind of images the user takes [18]. For instance, this
could be used in social media applications giving the user recommendations on
similar fashion items depending on what kind of images the user is looking at.

2.9 Fake information

While social media platforms gain popularity, the spreading of fake information
on social media networks has become a serious concern [19]. Not to mention the
reported fake election news outperforming real news on Facebook covering the
most recent US presidential election [20].

Using images to represent false events could of course be a part of the fake
information spreading in social media. For instance, using outdated images to as-
sociate with current events or using images inaccurately to describe false events
as well as using manipulated images to refer to a current event [21]. Interest-
ingly, these fake images are proven to be distinguishable to authentic images
at promising accuracy using a domain transferred CNN model, outperforming
several competing baselines, including ImageNet [21].

This clearly shows the power of CNNs in detecting fake images and could
very well be used to maintain a credible content in social media networks by
removing detected social media post that contain images that are not suited to
what is being said in the post. It would obviously also be of use to warn users of
suspicious social media posts that contain false images by labeling posts as fake.

2.10 Privacy and Security related issues

Unfortunately, like with a lot of other technologies, image recognition could be
of harm for social media users in terms of privacy and security related issues. For
instance, it has been reported that software developed by Facebook is able to
match faces at an astonishing rate of over 97% [22], clearly showing the privacy
vulnerability of images uploaded on social media.

According to a report by the European Network and Information Agency
(ENISA), CBIR and face recognition in social media networks could lead to
security threats associated with unwanted disclosure of location data such as
stalking, blackmail etc. [23]. Moreover, a study revealed that over 80% of the
photos that younger people publicly share on the Internet, are photos that they
would avoid showing to parents and teachers because of the photos private nature
[24]. This shows the lack of awareness of private issues by photo sharing users.

However, in a recently conducted study, Yu et al. developed an image privacy
tool called iPrivacy for the purpose of automatically recommending privacy set-
tings when users share images [25]. The study also presents a solution for image
privacy protection by blurring the detected privacy-sensitive objects automati-
cally in images [25]. More specifically, by jointly learning a deep CNNs and a tree
classifier over a visual tree in an end-to-end way, they effectively detected and
recognized privacy-sensitive objects from 800K images being shared and in ad-
dition recommended the best-matching privacy settings for the newly uploaded
images [25]. Yet again, CNNs prove to be useful underlying technique in image
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recognition tasks and in this case, a great contributor to solving the privacy
related issues of images in social media networks.

3 Method

Firstly, research was done to find out what the possibilities are in integrating
image recognition into social media. Secondly, with this extracted information
in mind, a survey was conducted where participants were asked to rate the
usefulness of the found functions on a likert scale rating from "Not useful" to
"Very Useful". At the end they were also asked if image recognition should
be integrated into social media based on the possibilities presented. To get a
better understanding of why a participant would rate "Not useful", a follow
up question was given to those participants where they were asked to give an
explanation of why they rated 0 i.e. "Not useful". This survey was conducted
at Umeå University, where the participants were tested individually in a calm
environment, using pen and paper.

Depending on how familiar the participants were with Image recognition
services prior to the survey, in addition to the survey, a test was conducted
in order to familiarize these participants with the technology by letting them
use Google Photos3. Pictures were uploaded randomly prior to the survey. The
information gathered from the surveys were then analyzed and presented on this
paper in the Results section.

3.1 Participants

The aim of this study was to gather two main groups of participants; those
whom were not familiar with this technology and those whom knew of it or were
very familiar of it. It was also of great importance that the participants were
frequent users of social media networks in order to get relevant opinions that
are based on their experience of social media networks. A total number of 24
participants did the survey where 13 of them were familiar with the technology
prior to the survey and 11 of them were not. All of them used social media
frequently and everyone were between 20 to 28 years of age when the survey was
conducted. All the participants were Swedes, living in Umeå. The survey was
therefore conducted in the Swedish language. The participants were found by
asking people randomly around the campus of Umeå University.

4 Results

The following diagrams (see figure 4, figure 5, figure 6, figure 7 and figure 8) show
the results of the participants rating the different functions on a likert scale from
0 being "Not useful" to 4 being "Very Useful".

3 https://www.google.com/photos/
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Fig. 4. Participants were asked to rate the usefulness of being able to search and
discover images in social media by using words describing the image or using an image
to find similar images.

Fig. 5. Participants were asked to rate the usefulness of having image recognition
technology detect and prevent publication of pornographic images on social media.
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Fig. 6. Participants were asked to rate the usefulness of having image recognition
technology recognize commercial objects and items (for instance clothing items on a
celebrity) in images and in addition being shown similar items and where one purchase
them.

Fig. 7. Participants were asked to rate the usefulness of having image recognition
technology detect images that are interesting for companies related to their brand and
thus making social media users more visible for companies and making it easier for
users to promote themselves.
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Fig. 8. Participants were asked to rate the usefulness of having image recognition
technology detect and prevent spreading of fake information in social media.

Fig. 9. At the end of the survey participants were asked if they thought image recog-
nition technology should be integrated into social media.

Participants who did rate 0 i.e. "Not useful" (a total number of 7 cases),
were asked to give an explanation about it. In 5 out of the 7 cases the reason
was that it would be harmful for their privacy. Further, in the rest of the cases
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these participants simply did not think image recognition would be useful in
that particular case.

An independent-samples t-test was conducted to compare the usefulness rat-
ings given by familiar and non-familiar users (see figure 10 and figure 11). For
instance, in the case of searching and discovering images in social media, there
was no significant difference in the mean scores between the familiar users (N =
13, M = 2.62, SD = 1.502) and non familiar users (N = 11, M = 3.45, SD =
0.688), according to these numbers; t(17.398) = 1.803, p = 0.089. Although, the
average rating score for the non-familiar users was 0.839 higher than the average
rating score for the familiar users. Similarly, a non significant difference in the
mean ratings can be seen in the rest of the cases.

Fig. 10. The group statistics shows that the mean values were higher for the group
not familiar with image recognition in comparison with the group familiar with image
recognition, in each case.

Fig. 11. The independent sample test conducted shows that there is no significant
difference in the mean value between the groups.
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For those participants whom were not familiar with the technology a small
test was conducted prior to the survey questions, where they had to find three
previously uploaded pictures on Google Photos by searching using words. Since
searching for images in Google Photos only worked using the English language
when this study was conducted, the participants were instructed to use the
English language. For instance: Find a picture showing an ocean by searching in
English? An example of a test is shown in figure 12.

Fig. 12. Participants not familiar with image recognition searching for a picture show-
ing an ocean on Google Photos.

5 Discussion

The research found on image recognition has shown that this technology could be
used in several different cases in social media that would improve the usability of
social media networks. As previously presented, image recognition could be used
to enhance the user experience by retrieving information about their interests
using user generated data (including images). Furthermore, image recognition
technology would help maintain content credibility and purity by detecting fake
information and pornographic images. The result of this study has brought an
insight of today’s social media users opinion on the usefulness of having image
recognition technology implemented in social media.

Based on the survey that was conducted, we can see that the majority in
both the familiar group and the non-familiar group gave ratings higher than 2 in
each of the cases presented. Although users previously not familiar with image
recognition technology were more inclined to rate higher then those who had
knowledge about this technology in this particular survey, the independent sam-
ple test conducted shows that there is no significant mean rating score difference
between these groups.
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An explanation to this could be that users whom prior to the study had no
knowledge about image recognition, received enough information about image
recognition during the study, that they understood the risks of it and thus may
have given lower rating scores. On the other hand, it could also mean that
users familiar with this technology did not feel that the privacy risks with this
technology were much of a big deal, thus rating higher. Nevertheless, according
to the answers on the follow up question in the survey, we can see that privacy
concern is indeed the biggest reason of why some of the participants rated 0 on
some of the cases where image recognition could be used.

5.1 Limitations

Although this study has tested two specific types of social media users (familiar
and not-familiar with image recognition), it has not focused on the relation
between the participants and the cases presented. While some cases presented
by this study might be suitable for some users, other cases might not be of
interest for those particular users. For instance, a user that only uses social
media to interact with friends and family might not be interested in the case of
digital marketing, while a user that uses social media to promote him- or herself
might find the same case very interesting and useful. Thus, it may have given
misleading test results. A better approach for this study could be to test specific
types of users on specific cases were image recognition could be useful in social
media. Further, a larger number of participants could have lead to a significant
difference in the general rating scores given by each group tested. Additionally,
more research could be done one other cases were image recognition could be
useful in social media.

6 Conclusion

Social media is highly integrated in most peoples lives, working as a medium
for interaction and communication between people and in most of the times
through visual content as images. This paper has evaluated the usability of
image recognition technology in social media. It has looked at related research
on the different fields and gathered current user opinions; both users familiar
with image recognition technology and users previously not familiar, if they find
the discovered functions of image recognition technology useful in social media.
In conclusion it is safe to say that users find this technology useful even though
ethical,integrity and privacy related issues could be provoked. Image recognition
technology has great potential in social media. It would be a great tool for users
as well as companies and should therefore be integrated in social media but in
a way that would have no repercussions on the users’ privacy and integrity.
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