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Abstract

Public areas are more and more equipped with digital screens that are used to
inform or promote a particular product. This is a way to communicate with the
people on that area. The idea is to get people’s attention, make them read and
take in information and possibly buy the product that is marketed. This type
of digital display is called digital signage and can also be used as an information
channel of a company where information directed to employees and visitors is
displayed. CGI Ostersund has a screen placed in their office that works as such
an information channel.

This thesis is about investigating and analyzing the current presentation and
creating a new solution with a custom interface that will be more effective and
engage more people.

The new solution is interactive and clickable with the help of a mouse. A user
study has been done using a Kinect sensor to see how many people are watching
the screen, how long they look at the screen and from what distance. This data
was also supplemented by a survey sent to the employees at CGI Ostersund. The
result of the user study shows that there was no significant difference between
the previous solution and the new one. This may be due to two main reasons:
the lack of time in which the experiment was performed and the location of the
digital screen that is not currently optimal.
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Chapter 1

Introduction

Large public displays are devices that we are all observing lately. They appear
in places frequently, because it is an effective way to reach out with information
towards audience at a specific location [1]. The purpose is to get peoples’ at-
tention and deliver targeted information to a group of people. It can appear in
shopping centers, out on the streets, on different kinds of stations, buses, trains,
and so on. Public displays often have a purpose to market a product or service
to increase the value. This type of advertising is called digital signage, they
could be non-interactive or interactive [1].

Large displays also appear in other environments such as offices and thereby act
like a communication channel to visitors and employees by distributing infor-
mation. This is an eminent way to reach out to all the employees and visitors
at the office. This is a way to make the employees feel identified with the orga-
nization and leads to involvement and motivation to make a good job, provided
that the audience are receiving and remember the information [2]. Varied and
relevant information is provided to achieve this.

A known phenomena called display blindness, was first mentioned 2008 in a
study conducted by Huang et al. [3] when it became clear that peoples at-
tention to public displays was low, glances at displays lasted in 1-2 seconds
and there were a few persons that looked at the display. This phenomena was
a springboard for further studies about audience behavior towards public dis-
plays.

This thesis is about developing a new digital solution for CGI Ostersund’s large
digital screen located in their coffee room. The project comprises content de-
sign, an appropriate interface adapted to CGI Ostersund’s requisites and an
interactive solution. The digital screen in their coffee room is displaying infor-
mation about new members, upcoming events, contacts to responsible for work
environment, in case of emergency, information about cleaners and janitors and
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also information about projects with employees working towards different cus-
tomers.

1.1 Objective

The objective of this study is to analyze the current digital presentations ef-
fectiveness, and create a new solution for the digital screen for the members
of CGI Ostersund and their visitors that will engage the audience and make
the administration more effective. The challenges in this thesis are to create a
digital solution that is more effective and engage more people than the current
presentation.

e How to create a more effective solution that engage more people?

e What is relevant information to distribute in a digital solution in the coffee
room?

e Can a solution with interactive interface make the audience more inter-
ested and engaged?

e How to create an effective solution to administer the content on the digital
screen?

1.2 Limitations

The time limit to do this thesis is 20 weeks. Therefore, the focus have been on
the content, the design and functionality of a new solution. The administration
is not designed and implemented.

1.3 Thesis outline

The structure of this report is as follows. Chapter one contains an introduction
to the subject, problem description and objective. Chapter two describes the
background about the subject and current solution. Chapter three is about
understanding relevant information about public displays, engagement, content
and earlier work. Chapter four describes the used method for this thesis, in-
cluding the user study. Chapter five presents the results from user study and
the final prototype. Chapter six contains discussions about all states in this
project. Chapter eight conclusions from result and lifts future work about this
area.



Chapter 2

Background

This chapter introduces CGI and the current solution of their internal digital
screen. This chapter also introduces earlier work concerning experiments with
public displays and user engagement.

2.1 About CGI

CGI is one of the largest independent IT and business process services company
with 70 000 members and exists in 40 countries. The employees on CGI are
globally called members. CGI Ostersund have about 140 members and is a
global delivery center (GDC) and operates like a ”cost center” to assure that
the business is transparent and competitively neutral between all regions. The
regional unit is business owner and GDC deliver parts of or throughout the
service that have been agreed. Their business idea is to deliver cost effective and
qualitative services in application management and application development.
The members on CGI Ostersund are consultants but all of the consultants are
working in the same house, and do not work at customer level.

2.2 Problem statement

The digital screen located on the way into CGI Ostersunds coffee room shows
a PowerPoint presentation. The quantity of content is different every week,
but the standard is about 40 different slides. Each slide is displayed for about
ten seconds. The digital screen is a complement to information that is avail-
able in other information sources like the company intranet, news letters to the
members of the company and in the internal mail. The main purpose of the
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digital screen is to remind members about important information. The pre-
sentation have white background with texts and graphics from CGIs graphic
profile.

The content is largely the same every week, there are about 3-5 slides that
are updated or changed every week. Much of the static content is available on
other sources in the internal network. The administration of the screen is not so
productive, the presentation is modified on a computer and uploaded to drop-
box, then the administrator needs to go to the screen and start the presentation
on the Minix Android player connected to the screen. The screen is located on
the way into the coffee room by some armchairs in a corner. The office has two
entrances on each side of the coffee room. Therefore, the digital screens location
is not optimal. The ones that have their work space on the other side of the
office maybe not pass by the digital screen regularly.

2.3 Earlier work

When creating a digital signage solution it is important to consider the audience.
There have been a lot of studies about user attention, engagement and behavior
towards public displays. The evaluating methods varies, the location have been
in real-world and in lab. Alt et al. [4] have created guidelines for evaluating
public displays and they are based on a literature study. The emphases of the
guidelines lays on the importance of content, audience and common problems.
Testing a display with different content would be a good idea. It is important
to analyze how people behave in different locations where public displays ap-
pear. A common problem with public displays are peoples expectation towards
the content and that people does not understand whether a public display are
interactive or not [4].

Different stages of engagement of interactions was evaluated using a public dis-
play in a train station. The display was showing a campaign with purpose to
make people more aware of Cardio-Pulmonary Resuscitation (CPR) and cardiac
arrests. The goal was to make people notice the interactivity, interact with the
public display and the final state was to visit a website, embedded in the public
display. The experiment was made with a Kinect camera to get quantitative
data and interviews to get qualitative data. To get the audience attention a
mirror-prototype were used. When people passed by, the screen showed a sil-
houette of the passers-by. The conclusions were that interactive displays are
effective at capture attention, but may not always make the audience stay to
the final state, in this case: to visit a website [5].

An experiment where information on a public display is personalized when in-
teracting was conducted in a study by Kurdyukova et al. [6]. Three inter-
acting techniques where used when collecting data: Mobile-interaction, body-
interaction and direct-interaction. The study presents some critical aspects to
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consider when designing for personalized information on public displays. Some
of the findings were that users prefer mobile-interaction because they do not
want to show their interaction in public and they were able to choose their posi-
tion. Body-interaction and direct-interaction made the users uncomfortable be-
cause they needed to show their interaction and stand close to the screen.

James She, et al. [7] proposes a model for more effective advertising through
public displays. The model is split in three key decisions: Attraction, inter-
action and conation. Attraction is the stage when users become aware of the
display and the actions that they perform before interacting with the display.
Interaction is when a user gives an input to explore available content on the
display. Conation are the actions the user perform after interacting with the
display, if the goal is to sell a product, the conation is that a user actually by
the product. The research concludes that a smart phone interaction enhance
the effectiveness in advertising through public displays.



Chapter 3

Theoretical Framework

This chapter is about understanding public displays, user engagement and the
power of content.

3.1 User Experience and Engagement

In human-computer interaction the term user experience (UX) have become
more common. User experience can be defined as: users consequence of their
expectations, needs, motivation and mood, the usability, complexity, function-
ality of the designed system and the context where the interaction happen [8].
Engagement in the context of digital media is a concept which is hard to ex-
plain. There exists many different definitions. O’brien at al. [9] have defined
engagement as: the quality of user experiences with technology that charac-
terizes challenge, interactivity, aesthetic and sensory appeal, novelty, feedback,
awareness, perceived control and time, motivation, interest and affect. This
means that user engagement can be defined as the quality of UX, therefore the
concepts are closely related. O’briens et al. definition emerged through litera-
ture study combined with exploratory about online shopping, game applications
and web searching. O’brien, at al. [10] did a survey to measure user engage-
ment. They were testing the reliability and validity in online shopping and the
relationships among six attributes: perceived usability, aesthetics, focused at-
tention, felt involvement, novelty and endurability. In conclusion, they find that
attributes of engagement are closely related as interaction variables.

We can think of engagement as consequence of how a person feel about a mag-
azine/ TV program/Mobile app that he or she consume, does he or she recom-
mend it to others and what are the feelings when it does not exists anymore?
Engagement is about feeling connected and involved to something. In this case,

10
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the engagement is about feeling connected to the content on the digital screen
[11].

Engagement towards digital screens in public spaces can be divided into pas-
sive engagement, active engagement and discovery [12]. Passive engagement is
about observing the environment and what others do, a more relaxed way of
engagement. Active engagement is about challenging people in the public envi-
ronment, this can lead to social interaction between people. The discovery state
is about collecting new experiences through new features.

3.2 Digital Signage

There exists a lot of different definitions of digital signage (DS). To describe
DS we can think of a digital screen that can be thin, and come in many sizes
that are displaying digital content that are changing constantly and provides
refreshed content. DS is often connected to the internet and a PC to be able to
deliver up-to-date information. Lyle Bunn' a sign industry expert have defined
digital signage as

A network of digital, electronic displays that are centrally managed
and individually addressable for display of text, animated or video
messages for advertising, information, entertainment and merchan-
dising to target audiences [1].

DS is used to deliver targeted information to persons in a specific location at
a specific time. The most common DS are used for advertising a product or a
service. Newman, et al. [13] examines how consumer behavior in shopping malls
could be improved by DS. The qualitative research was made in three different
countries and the result was that DS with relevant information, pleasant sounds
and scenes can be useful for consumers. The negatives were very few. In another
study Dennis et al. [14] found out that DS affect the customer experience and
strengthen the customers process route. It is important to generate loyalty due
to the effect of advertisements on DS is stronger for persons that discover the
advertise for the first time. The conclusions comes from a survey based field
experiment [14].

The non-commercial DS could also be called digital display and the purpose
can be different than the commercial DS, for example to provide people with
travel information, educative information for students or inform employees on
a company [1].

Display blindness is a known challenge where people pay a little or no attention
at all when passing by a public display. Studies have been made in different loca-
tions such as banks, libraries, museum, coffee shops, grocery stores, universities,
travel stations etc. The content on the displays have varied between important

Lhttp://www.lylebunn.com/digital-signage-strategy.php
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information related to specific location, but also entertaining information such
as fun facts. The result have showed that not many people are looking at the
display at all and that only a small amount of passersby are glancing at the
display, and only for a very short time [3, 15, 16]. The expectations from the
creators of DS assume that the screen will get the audience attention. But be-
cause of the high amount of public displays today the audience have an ability
to ignore the digital screens. This is because of the low expectations of content.
The creators of the screen and the environment the screen is placed in is crucial
when it comes to expectations [16]. Therefore, the audience expectations about
the content is important when creating a DS system. If the audience do not
have any expectations they will not even look at the display. One way of making
the audience pay more attention to public displays is to make them interactive
and invite the audience to interact with the display.

3.2.1 Administration of Digital Signage System

A lot of DS systems are administrated through a content management system
(CMS). The most famous content management system is WordPress? and could
be used for a lot of different web based pages. There exists a lot of other CMS-
solutions for DS systems, but the most of them are available for a monthly
purchase and they are not easy to adapt to specific requests for administra-
tion.

3.3 Interactive digital signage

There have been studies that interactive DS engage people more than non-
interactive DS . Interactive DS is more useful, than the traditional DS, because
interactivity increases users ability to remember [17]. Different types of inter-
actions are through smart phone, buttons, touch-screen, user gestures through
camera and multimodal interaction.

Touch screen is an effective way to let the audience interact with the DS. Touch
screens are now almost more obvious than non-touch screens. However, the
challenge is yet to create a creative solution to invite the audience to touch the
screen, otherwise the touch screen is worthless. Multi-touch is is to prefer for
large screens in public places, to let multiple users use the display at the same
time. Multi-touch does also give a more intuitive and more natural interaction
[18].

To navigate a DS by using a smart phone is a way to invite the audience to
interact with the screen. To interact with a digital screen by using a smart
phone the users can scan a QR-code to connect to a website. Another way is
to use their smart phone like a remote where the users can navigate through

2https://wordpress.org/
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the content on the screen with their smart phone. This type of interactive DS
is used in a study by Masuko et al. [19]. They let users read and save favorite
products in a shop, where multiple screens could be found on the wall and the
purpose was to give the users a novel shopping experience. Smart phones can
also be used to update the content on a DS, by creating a real-time application
for controlling and updating the content [20, 21].

Multimodal interaction is interaction through natural modes of communication
for both input and output. Users can be more flexible and free to use their five
senses to interact with automated systems, such as voice, handwriting, body
gestures. Multimodal interfaces have two major groups of input. One that
have alternate input methods and one that combine input/output. The most
common input method that combine input is the traditional mouse, keyboard
and a display.

3.4 Content Design

To create an effective solution of a digital communication channel, relevant
content is important. To create relevant content, the most important thing to
consider is the audience [22]. The location of the display is important, and to
identify if the audience are passing-by, waiting or actively reading. The distance
and height of the screen is also important. The content has to be up-to-date
otherwise the screen could lose interested audience [23].

Huang at al. [3] made a summary of recommendations for designing large pub-
lic displays. The findings are as follows: the time for receivers to determine
whether the screen is interesting is very short. Informative content that is most
important should be determined in 2-3 seconds. Two or three sentences are
not likely to be read, therefore it is good to use minimal text. The position
of the display should be close to eye-height, they are then easier to detect for
passersby. About the content it is important to have dynamic content, to keep
the audience attention. Give the audience some control over what information
that is showed and do not change content abruptly. To catch the audience eyes
consider the environment, is there other objects in the area that draw atten-
tion instead of the display? Also consider the audience behavior: direction and
movement of people in the environment.

3.4.1 Information overload

Internet consists of a huge network of information and it have been increased
in relation with the digitization. The internet exists around us, in our phones,
laptops and tablets and are very easy to access. The availability of information
on the internet have increased humans ability to sort out important information,
because as the relevant information have increased the non relevant information
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also have increased. The growth of available information is called information
overload. It can be a risk that the receivers does not perceive the important
information due to the large amount of information and it can produce stress
at the receiver if the person always become a target for large amount of infor-
mation[24].

3.5 Corporate communication

Corporate communication is important for building strong relationships among
employees. Strong relationships is crucial for employees to feel motivated and
involved in the organization. Engaging employees elevate the loyalty and pro-
ductivity. By connecting people via internal communication channels, sharing
knowledge and spread information employees can feel engaged with the com-
pany, and the process of management decisions [25].



Chapter 4

Method

This chapter describes the method that was used to develop a new communica-
tion concept for the digital display at CGI Ostersund.

4.1 Design process

The design process that was used in this thesis is based on UX process life cycle
from The UX book [26]. It contains four activities: analyze, design, prototype
and evaluate, see figure 4.1. This life cycle does not need to be used strict, and
the activities can be iterative.

Analyze - is about to understand the user behavior and user needs. This phase
consists of contextual inquiry, contextual analysis, user needs and require-
ments and design-informing models. Contextual inquiry is an activity to
gather information of user behavior for the purpose to understand how
users work in a specific context. Contextual inquiry contains interviews
and observations of users in a real-world scenario. Contextual analysis is
about interpret, consolidate and communicate the gathered data in previ-
ous step. This can be done by building a flow model, synthesizing notes or
Work Activity Affinity Diagram. User needs and requirements are about
bridging the gap between analysis of existing system and a new design of
a new system. Design-informing models are used to inspire the design, for
example persona, scenarios, story boards [26].

Design - the design phase consists of design thinking, conceptual design and de-
sign production. Which includes ideation, sketching and describing what
a system is, what it does and how it works?

Prototype/Implement - this phase is about getting an early and easily changed
model for the interaction design. A prototype can be made in lo-fidelity,

15
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medium-fidelity and high-fidelity prototype.

Evaluate - evaluation is a way of testing the solutions UX. This is valuable for
refining the prototype as soon as possible. UX-testing is about measuring
the user experience by collecting data that is both quantitative and qual-
itative. To collect quantitative data counting clicks, errors or time can be
good parameters to use.

Create interaction
design concepts

_ .

Understand user
work and needs

Realize design
alternatives

Prototype

e

e

Verify and refine
interaction design

Figure 4.1: Description of the used design process [26].

4.2 Analysis state

This state is about understanding users behaviors and needs. During this the-
sis the analysis method was made with literature study, interviews with con-
tent providers and a card sorting session with a post-survey among possible
users.

4.2.1 Literature study

A literature study was conducted to get more knowledge about public display.
That includes advertisement, like DS, user engagement against public displays,
how user engagement can be measured and different technical opportunities
to create a DS system and content management systems (CMS) as a tool for
administrate the digital signage. Literature about content design, corporate
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communication and what is important when creating such a solution was also
used in the literature study.

4.2.2 Interviews

Interviews were conducted to get some qualitative data to understand the infor-
mation running on the screen today. Interviews are a good method for under-
standing peoples experiences, attitudes and opinions [27]. Much of the content
in today’s presentation in also available from other sources like internal web-
site, mail, meetings and also paper on walls in the office. The purpose with
the interviews was to understand the strategy of selected content for the digital
screen. The interviews were individual with an administrator and an consultant
manager on CGI Ostersund. The administrator is responsible for updating the
content on the screen and the consultant manager, together with other man-
agers, are responsible for the information shown on the digital screen.

Interviews can be structured, semi-structured and unstructured. Structured
interviews is similar to questionnaires. The questions are read exactly as con-
structed, to every participant. The answers should be comparable among par-
ticipants and can possibly be quantified. To conduct qualitative interviews it
is better to not use structured interviews, because not structured interviews
are more flexible [28]. Semi-structured interviews does not have as structured
questions as structured interviews. The questions could have supplementary
questions, where the interviewer could steer the dialogue depending on the an-
swers. Unstructured interviews have a little structured questions. The method
for the interviews in this project was semi-structured interviews because the
questions was not read exactly as structured and not the same to both of the
participants.

4.2.3 Card sorting

Card sorting is a method where participants can sort, categorize and label in-
formation. It is a good method for example structure information on a website.
As a constructor you have topics on cards either on post-it or using an online
tool. Participants can help you to cull relevant information, label categories and
build the structure of content. It will help you to understand the audience ex-
pectations and understanding of the content.! There exists three types of card
sorting: Open card sorting, closed card sorting and hybrid card sorting?.

Open card sorting - which means that the participants can create their own
categories and cards, and label them. It is flexible for the participants, new

LCard Sorting https://www.usability.gov/how-to-and-tools/methods/card-sorting.html
2Different types of card sort https://medium.com/design-ibm/card-sorting-a-powerful-
simple-research-method-9d1566be9b62
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terms can appear and you can understand the participants relationship to
the topics, but it is harder for the constructor to evaluate the result.

Closed card sorting - means that the cards and groups already exists and
they are labeled. The participant are not allowed to modify the cards,
groups or labels. This method is good for evaluating when the concepts
already have been established. With this method it is easier to see a
grouping pattern in the results.

Hybrid card sorting - starts with closed card sorting, but the participants
are allowed to modify labels and groups by changing label or creating
new categories. As a constructor you can decide whether the participants
should be able to create new cards or suggest missing content.

The chosen method in this thesis was hybrid card sorting, where the partici-
pants were not allowed to create new cards, but they were able to create new
categories/groups, and label them or modify the existing categories. The inves-
tigation had a post-survey where the participants could comment if there was
something that was difficult or easy to sort and why. The card sorting session
was made with a card sort online tool called Proven by Users®. The participants
was eight employees of CGI Ostersund with different roles.

4.3 Design and prototype state

This state is about design thinking and how the system works, in this state the
sketching and idea generation was founded [26]. The ideas was generated from
the interviews with the administrator and the consultant executive, the card
sorting session with members on CGI and the literature study.

Design and prototype state contains sketching with pen and paper, low-fidelity
(lo-fi) prototype and high-fidelity (hi-fi) prototype. The chosen tool for a hi-fi
prototype was Framer?. This tool is for creating interactive prototypes and
was chosen because it has a large amount of documentation and it has a design
state and code state. The code state have great descriptions about how to create
animations and events. The prototype was used in the half-way presentation
on CGI Ostersund. The colors and fonts that are used in the prototype is from

the CGI brand guide, see figure 4.2.

4.3.1 Presentation

Just over halfway through this thesis a presentation was held for a few members
on CGI Ostersund. The presentation had a purpose to involve more people in
the project and it was an opportunity to get feedback on the new solution. The

Shttps://www.provenbyusers.com
4https://framer.com/
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Color palette

Primary color

€6l Red [Cherry)
Pantors PMS185C
AGE 227-25-55
OMY< 0-100-814
Wb 31937

Secondary colors

CGl Beat TGl Cloud

Fantore  PMS201C Pantore  PMS 420C
AGB 153-31-61 RGB 165-172-176
CMYR T-100-68-32 CMY® 21-11-8-23
Wb 981F3D Wb ASACBD

CGI Pumpkin CGl lce

Fanone  PMS 1885C Fantore  PMS 551 C
RGE 255-106-0 REE 161-198-208
CMYR 0-61-97-0 CMYH 35-3-8-7
Wb FFEADD Web ACAD0

CGI Honey

FPanone  PM3130C
RGE 242-182-0
MY 0-32-100-0
Wisb F2A200

Figure 4.2: CGI color palette used when designing the new solution.

presentation was made with a PowerPoint presentation containing information
about what has been done so far. At the end of the presentation, a demonstra-
tion of an interactive prototype was made. The feedback from the presentation
was used when implementing the final prototype.

4.3.2 Tools

Reveal.js® and Webslides.tv® are two open source web based presentation tools
that have different built-in functions. Both tools could be extended with custom
functions. Slides.com” is a tool that is powered on the Reveal.js framework.
Slides.com is for editing themes, sharing presentations and so on. It has its own
interface for creating and editing the slides. In Slides.com it is also possible to
edit HTML and CSS.

Prezi is another presentation tool that is supposed to be more engaging, per-
suasive and more effective than PowerPoint.® Prezi was something that CGI
Ostersund already had tried for their digital screen and it was not that appre-
ciated as believed.

There exists a lot of different presentation tools and DS tools. Most of the tools
requires subscriptions with monthly payment.

Shttp://revealjs.com/
Shttps://webslides.tv/
Thttps://slides.com/
8https://prezi.com/the-science/
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4.3.3 Implementation

The final solution was implemented with a framework based on HTML called
Reveal.js. This framework has embedded functions as auto-slide, progress bar,
controls for navigating, nested slides and more. This framework was chosen be-
cause of open source, much documentation, could be integrated with Slides.com
and could be used with Django-CMS and Wordpress. Django-CMS is a content
management built with Django that is a web framework based on Python.

4.4 User study

To evaluate the suggested solution a user study was conducted for measuring
the audience engagement and efficiency against the digital screen. The param-
eters that were used in the experiment were users that are watching the digital
screen, for how long time, and the distance from the reader to the screen. The
parameters time and persons watching the screen were also used in a question-
naire, to compare the two results. This method was chosen for evaluating the
prototype because the interesting thing to investigate is how the audience be-
have towards the digital screen in the wild. If the digital screen is catching the
users attention, for how long time they are reading on the screen, and see if the
audience feel motivated to interact with the digital screen.

The user study contained a questionnaire and a measurement conducted two
different times with two different solutions on the digital screen. So the first
measurement was with the current solution and a questionnaire was sent out
by email when the experiment started. This measurement lasted for a week.
When a new solution was finished an email was sent out when the experiment
started and after one week an almost similar questionnaire was sent out again.
The purpose of the questionnaires was to complement the Kinect data.

Engagement is how a user feel about a product or system. Motivation, interest,
attention and time are central concepts for engagement [9]. They are parameters
that could be used in the user study. The time and attention is measured by a
Kinect sensor. In the questionnaire questions about remembering information
from the screen were questioned, also if the digital screen was opening up for
discussions between other members or visitors.

4.4.1 Current solution

The study began with the current solution made with PowerPoint. A ques-
tionnaire was sent out to the employees on CGI Ostersund where the questions
were about, how often they watch the screen, for how long time, when they
were watching the screen and what the last they read on the screen were? The
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questions can be found in Appendix A. At the same time a Kinect sensor was
set by the screen to measure the audience behavior.

4.4.2 New solution

A new interactive solution was created, to measure the difference between the
current solution and a new solution. The new solution was implemented with a
presentation framework based on HTML called Reveal.js?. This framework has
embedded functions as auto-slide, progress bar, controls for navigating, nested
slides and more.

4.4.3 Kinect sensor

To measure the audience engagement a 360 Kinect sensor was used. The
Kinect was implemented with an openCV library!? and the language chosen
was Python''. The program did measure the audience that watched the digital
screen, for how long time and the distance from the person to the Kinect. The
library contains algorithms for face detection, track movements and more. The
sensor was placed under the digital screen and was connected to a computer
that saved the data in a comma separated values file. The log file saved a
timestamp, detected face, and distance. The data was later analyzed by a small
script.

4.4.4 Participants

The users in this study were members on CGI Ostersund and also visitors on
the office. The questionnaire was only sent to the members on CGI Ostersund.
The members are about between 24-65 years old and about 1/6 women. The
participants of the Kinect sensor experiment were all persons that moved inside
of CGI Ostersunds premises at the time.

4.4.5 Questionnaire

A questionnaire was conducted during the experiment. This was to measure
the difference between the audience expected behavior and the real behavior, to
prevent any bias. The questionnaire created with Google form was sent to the
employees by mail. The questionnaire can be found in the appendix A.

9http://revealjs.com/
10https://opencv.org/
Hhttps://www.python.org/
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4.4.6 Limitations User Study

During the experiment the Kinect sensor was visible and the members of CGI
Ostersund knew about the measurement, this is because the members needed
to know that an experiment took place, and that their behavior was saved in
a file. This is a factor that could affect the result. The Kinect sensor does not
recognize if the same person watches the screen again, every face detection was
unique.

The time the experiment took place was limited. The new solution should be
measured for a longer time to get better results due to that users might be
interested just because of a new solution. But this was not possible due to the
time limit.

Another limitation of the user study was the location of the Kinect sensor. It
was placed under the screen and there are armchairs placed by the screen. This
means that persons that have been sitting in the armchairs might have looked
at the screen but not been detected by the sensor.



Chapter 5

Results

In this chapter the results from the analysis including the interviews, card-sort
session, the design state and the resulting implementation is stated. The results
from the user study is also included in this chapter.

5.1 Results Interviews

The interviews gave information about the content on the screen today and gave
understanding of the strategy for the information on the digital screen.

5.1.1 Interview Administrator

The findings from the interview with the administrator were that the content on
the current digital screen is updated every week, and the time spent for updates
are approximately fifteen minutes. The time every slide is shown are ten seconds
and it is the administrator that chose the time for the slides. The information
on the screen is also sent out on e-mail to the members except the information
about project and members. Certain information is also on the walls on the
office. The administrator decides partially what content that is shown on the
digital screen, she is a part of the management group and participate in meetings
where upcoming events and meetings are scheduled. After meetings she decides
what information is appropriate to show on the screen. When there for example
starts new members she gets help from a consultant manager. Every time the
content is updated the new presentation is uploaded to Dropbox and she must
go to the screen and start the presentation there.

23
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5.1.2 Interview Consultant Manager

The result from the interview with a consultant manager was that they do not
talk about the content on the digital screen, except from when there are new
members’ that are going to be placed in different projects. The content strategy
in his opinion is to reflect what is important locally on the office, special events,
spread knowledge and spread information about members in different projects.
Much of the information on the digital screen also exists on the internal web and
email. But he says that there is no easy way to find information about different
projects and members except for the managers. When showing information of
different projects is important to consider if there are any security-classified
information.

5.1.3 Summary Interviews

To summarize the interviews there are not so much time spent on the digital
screen today. Discussions about the content happens rarely. Much of the infor-
mation on the screen exists in other channels such as email, internal web and on
walls on the office. The only information that the members do not access to is
information about current projects and the projects members. The description
of every project is vague but this is because the managers do not discuss what
information is safe to show and not.

5.2 Results Card sorting

The result from the Card sorting session collected both quantitative data and
qualitative data from possible users.

5.2.1 Quantitative data

Hybrid card sorting method was used in this investigation. The created groups
had the labels: Welcome to CGI, News, Upcoming events, Workplace informa-
tion and social but translated to Swedish. These groups’ were made considering
the content that exists on the digital screen today and the cards that were used
in the card sorting was also from the existing content on the screen of the CGI
office. There were eight participants that participated in the card sorting and
the post-survey via a URL-link to an online tool for card sorting, called Proven
By Users'. The result of the card sorting session is shown in figure 5.1. This
result was used when creating the new solution for the digital screen.

Thttps://www.provenbyusers.com
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Arbetsplatsinformation

Nyheter

Uppdrag

Datorproblem(50%}

Facklig information

Férsta hjalpen
Lokalvard(50%)

Paminnelse siker arbetsplats
Walktmistare

Core Team belénar...
Top Employee 2017(50%)

Vilkomnar nya medarbetare

Core Team

Information om uppdrag

Vilkommen till CGI

Socialt

Kemmande hindelser

Walkommen till CGI
Medarbetare, kontor, [ander(50%)
Var drém

Blder fran event
Festkommitté
Weckans KMG

Planerade enhetsméten

Planerade project hearing{50%)

Paminnelse anmélan till event

Lediga dagar under aret

Figure 5.1: Result from card sorting session: What the majority chose to cate-
gorize and in which group

5.2.2 Qualitative data

The card sorting session had a post survey where the participants could answer
questions about cards that was hard to categorize and easy to categorize and
why it was hard or easy to place in groups. This was also a opportunity for the
participants to comment the cards and groups. One finding was that the card
project hearing seems to be an event that only comprises a small part of the
members of CGI Ostersund. The labels on the groups was not changed and the
comments were that the labels already was good. One comment from the card
sorting session was:

” What I was confused about was the distribution of information between inter-
nal network and the digital screen. I landed in prioritizing information that is
currently relevant (meeting this week etc.) as well as information aimed for new
members and guests.”

The used content for the final prototype was information that more than 50
percent of the participants chose. And information that could be interesting for
visitors. The participants in this research were members of CGI Ostersund and
did not contain visitors.
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5.3 Result design and prototype

The first sketches to the new solution had a fixed navigation menu to the left, and
the content associated to each page was supposed to be to the right. The idea
was also to make a solution where a user could search for specific information.
In figure 5.2 the first sketches is shown.

Ty e L L L L L L bt bt St
9 & (3 Q
R | ks D] ortober | Movemde
a # > 2b Enhdenice _ab,sél»
W C C’l ) 7 ) © 100 Aulan ’l [
quuk;m | Betersandk N,*"“‘\ ngter | 1 |
foppas g AN wepd=y | et |
A elipleds Acprieplecks| 30 A 1
Coxcialk e 1
Socialt { I
Core Team\ T—= RT3 Mo \
be[oner Tof’ - o ~—— |
e R | O
e i) | LG | O
«SOC:%H’ ‘

Figure 5.2: Sketch of a new solution for a digital screen at CGI Ostersund,
where the menu is to the left and the content to the right.

The design of the prototype emerged through the card sorting session, interviews
and literature study. The prototype was made interactive because interactive
solutions should make the audience remember the content better which leads
to a more effective communication channel. The Hi-fi prototype design con-
tain a menu with navigation, two level hierarchy with top pages and subpages.
The menu is place at the bottom of the screen instead of the left as in the
sketches. This was changed because the content did not look as collapsed as in
the sketches, and the menu was placed in the bottom because if this solution
will be used on a touch screen in the future, the users do not need to obscure
the screen when navigating.

The prototype contain six pages with the titles: Welcome, Events, News, Projects,
Workplace and Social, translated into Swedish. These six pages comes from the
card sorting session with the audience. Some pages have clickable options to
read more on a subpage. The prototype have a hierarchy with two levels. Figure
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5.3 shows the structure of the navigation in the new solution. Each page has
different variety of subpages. For example the page of projects has about 15
subpages at the time but the amount could change over the time.

The figures 5.4, 5.5, 5.6, 5.7 and 5.8 shows some pages from the Hi-fi prototype
created with the tool Framer.

Vélkommen —Handelser Nyheter Uppdrag — Arbetsplats Socialt

—Héndelse1 MNyhet1 —Uppdragl Arbetsplatsinformation Sociall
—Héndelse2 Nyhet2 —Uppdrag2 Arbetsplatsinformation2 Sodial2
—Handelse2 Nyhet3 —Uppdrag3 Arbetsplatsinformation3 Sodiald
—Uppdragd
—Uppdrag5

Figure 5.3: A visualization of the resulting solution navigation structure in
Swedish.

Valkommen till CGl Ostersund

Vér dréom 70 000 medarbetare 400 kontor 40 lénder
.‘— 2
"Att skapa en miljo dér vi trivs X = Es
med att arbeta tillsammans a e,
och som &gare, bidra till att i’ ~

bygga ett féretag som
vi kan vara stolta éver." 10 000 kunder globalt

Valkommen Handelser Nyheter Uppdrag Aetsplats Socialt

Figure 5.4: Prototype of the welcome page.

Kommande handelser
December December
Projact hearing Enhatsmdte
13:00-15:00
December December
Julfest Julafton
16:30
December

14 Bt

Valkamman hiyhatar Uppag Articteplats sacialt

Figure 5.5: Prototype of the upcoming events page. Where the orange cards
are clickable to read more about each event.
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Nyheter
Ny medarbetare Top Employer Vinn Biobiljetter
| november bérar 1 iy Fér tredje &ret i rad, CORETEAM belanar..
medarbetare. utses GG Sverige til
Top Employer!

Unpdrag Artetaplats Sosiall

Figure 5.6: Prototype of news page. Where the orange cards are clickable to
navigate to a separate slide with more information.

L&s om vara uppdrag

Uppdrag Uppdrag Uppdrag

Vallorrmen

Artelaplats Sosiall

Figure 5.7: The page with projects where the projects are listed. Each project
is clickable to read more about a project and its members.

s |
Narmn pd uppdrag

*

Frogescmaclon i

I

Arbtaplats Sociell

Figure 5.8: One subpage from a project where all the members in the project
are listed.

5.4 Result Implemented Solution

The implemented solution is a little bit different from the prototype. One thing
is that the navigation arrow is removed in the final implemented version. This
was because of the feedback from the halfway presentation on CGI Ostersund.
The arrow could be confusing because it looks like breadcrumbs that have a
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main purpose to display a hierarchy, which was not the purpose in this case.
Some colors on element and texts was changed. The implemented solution was
submitted with help of the administration on CGI Ostersund to know that
the information on the new solution was up to date. This also changed the
implemented solution, due to the news for example. The time the new solution
was set up on the office, there was no relevant news up to date. The figures and
text used on the implemented version was also created with the administrator.
All the top-pages had the same background and it is an image of Ostersund
with a white filter. All the subpages had white background.

The functionality is that the solution is running from page to subpages then to
the next page. The time set on the implementation is for ten seconds, but this is
a configuration that easy can be changed and also adapting the time for specific
slides. Some pages does not show all the subpages. This is a configuration in
Reveal.js and some implementation in JavaScript. This solution is to satisfy
both active and passive users. When a user starts navigating with the mouse
the presentation stop the auto-sliding. This is because the presentation should
not continue when a user interacts with the presentation. When a user stops
navigating on the presentation, the auto-sliding starts again after an amount of
seconds chosen by the administrator. The way the presentation is running can
be changed depending on which information is important for the nonce. For
example, the workplace information does not run through the subpages, this
is because these subpages is static, always the same information. If someone
wants to read about the subjects the option is to navigate there.

The idea is that the solution should be easy to adapt to changes, dependent on
the information that is relevant at a specific time. Also the time for auto-sliding
and which slides that is going to show in the auto-slide and which slides that
only shows when user clicks. The prototype contains links to different pages in
the menu at the bottom, each subpage have a cross in the upper right corner
and if a user clicks on the cross it navigates back to the top page. The prototype
also have a play and pause button and arrow controls. The arrow controls are
built in function from the framework Reveal.js and let the user navigate both
horizontal and vertical. The horizontal navigation navigates through the pages
in the menu, and the vertical navigation navigates between the subpages. If
the page does not have a subpage, the arrow is not clickable and the color is
changed. Another built in function in the implemented version is a time line
in the bottom so that the users can see how long time it is left before the
presentation starts over. Instead of the arrow in the menu in the bottom, the
top page is highlighted by a lighter color when each top page are active.

5.4.1 Welcome page

The resulting welcome page shows a header with a welcome text in Swedish, a
text with CGI’s dream, the amount of members, offices, countries and customers
globally, see figure 5.9. It also contains an image with a world map, where the
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countries are highlighted in red. This page is to make the visitors and members
feel welcome, and also get a feeling of how big the company is. The welcome
page does not have any subpages.

CG I Torsdag den 14 December 2017 14:01:04

Valkommen

Var drém 70 000 medarbetare
"Att skapa en miljé dér vi trivs 400 kontor 40 l&ander
med att arbeta tillsammans och S W o 4
som &dgare, bidra till att bygga ett v P
foretag som vi kan vara stolta 9

Gver." "

10 000 kunder globalt

° . Valkommen Handelser Uppdrag Arbetsplats Socialt

Figure 5.9: The final prototypes welcome page.

5.4.2 Event page

The event page is listing all relevant future events for the members on CGI
Ostersund, see figure 5.10. It can be meetings, lectures and other events on the
office or outside the office like after work, or Christmas dinner. Each clickable
event on the page show the date and time, for more information the user can click
on each event. The information in the subpage is similar to the information that
is sent out in an email and provides more information about the event.

CG | Torsdag den 14 December 2017 14:01:41

Kommande handelser

° Valkommen Héndelser Uppdrag Arbetsplats Socialt < >
“ Je. S

Figure 5.10: The final prototypes event page, here are relevant meetings and
happenings listed.



5.4. Result Implemented Solution 31

Figure 5.11 shows an example from a subpage. This subpage belongs to the
event page and shows information about an upcoming meeting.

cal Tisdag den 19 December 2017 10:42:23

X

5

N

"@9

Enhetsmodte

Onsdagen den 20 december ki 11-12 i hdrsalen.

° . Vilkommen Handelser Uppdrag Arbetsplats Socialt < v >

Figure 5.11: Social page of the final prototype, containing three clickable choices
that navigates to subpages.

5.4.3 Project page

The project page shows all the current projects on CGI Ostersund, see figure
5.12. Every project have a subpage that shows a short description and the
members in each project. From the project page it is possible to use the mouse
to navigate to a specific project. Otherwise the presentation is running through
all the projects on CGI Ostersund. This information is not easy accessible on
the intranet, therefore it is important to show it on the digital screen. This is a
feature that also could be interesting not just for members, for visitors and new
members as well. Each subpage contain a short description about the project, a
list with pictures, names and roles on each member in the specific project.

5.4.4 'Workplace page

Here are useful information showed concerning the workplace, like safety infor-
mation about leaving security classed documents on the desk, information about
responsible persons in case of fire, safety representatives and union information,
see figure 5.13. This information is updated rarely therefore this page does not
auto-slide to the subpages.
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Torsdag den 14 December 2017 14:02:28

Las om véra uppdrag

'° Valkommen Héndelser Uppdrag Arbetsplats Socialt <« >
¥ AT A

Figure 5.12: The project page where all current projects are showed. All the
projects are clickable and navigates to a subpage where more information of
each project is shown.

CG | Torsdag den 14 December 2017 14:03:34

Arbetsplatsinformation

Clear Desk Fackiig Forsta hjslpen/D- B8l Arbetsmiljé och
information HLR brandskydd

° . Valkommen Héndelser Uppdrag Arbetsplats Socialt <« >

Figure 5.13: The work place page that have four clickable options, that navigates
to four subpages.

5.4.5 Social page

This page is for showing information and/or pictures from events, here are also
the persons in the party committee presented, see figure 5.14. A list with the
different groups responsible for the kitchen the current week are shown in a sup
page of the social page. In the final solution the auto-slide is running through
the subpages, this is because these pages are updated more often.
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CG | Torsdag den 14 December 2017 14:03:47

Socialt

Festkommitté Veckans KMG Walk around the World!

° X Vilkommen Handelser Uppdrag Arbetsplats Socialt <« >

Figure 5.14: Social page of the final prototype, containing three clickable choices
that navigates to subpages.

5.5 Result User Study

The user study was divided in two parts, one part for measuring the current
solution and one part for measuring the new solution. A comparison was made
between the two parts. Each part consists of a questionnaire and data from the
Kinect sensor.

5.5.1 Current solution

This section presents the result from the experiment while the ordinary Pow-
erPoint presentation was running. The experiment was running for five days,
Monday to Friday.

User questionnaire

There was 57 persons that participated in the questionnaire about the current
solution on the digital screen. Average time a person watches the Digital screen
according to the questionnaire is 11 seconds. And the maximum time is over 60
seconds. The time the participants were looking at the screen according to the
questionnaire is shown in figure 5.15.

The questionnaire also gave some qualitative data. Questions about discussing
the content with colleagues and visitors, when the audience is watching the
screen, what the last they read on the screen and other comments. There was
15 of 43 that did not remember the last thing they read on the digital screen.
The ”"other comments” field provided much information about the content on
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percent against seconds
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Figure 5.15: The time in seconds users watching the screen according to the
questionnaire.

the screen and also suggestions about location and quantity of screens. Some
of the comments are listed as follows:

” The text is running too fast, or i might read slow.”

7 I use to glance it when a pass by, it is only when I see something new I stop
and read, therefore I do not watch so often.”

"It feels like an unnecessary feature, the information could lay on the internal
network instead.”

" The screen is not placed on a natural place. Usually you just pass by, if you
stop right there it feels like you standing in the way.”

"It is a good information channel, but the ”cycle” has to be short, you do not
want to wait to long to see all slides.”

" If the screen was moved inside the coffee room, i think more should watch. And
also if there was multiple screen, one in each corridor.”

” Relatively uninteresting right now. Could be more interesting with more current
items, but it costs work and support for the worker, to provide information
while it is still interesting. The workers does already have much to do in their
projects.”

" The level of the content. Which are include in which project can be on the
intranet. Better to provide information about routines in the office - today’s
kitchen managers and upcoming events. I would like if it acted like a rolling
news update with short information about what is going to happen.”
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User behavior

The average time for the audience watching the screen according to the Kinect
sensor was 1,85 seconds. And the maximum time was 33 seconds during a time
span of five days and the amount of detected faces was 660. It is about 132
persons each day. Figure 5.16, shows the time the audience watched the screen
according to the Kinect sensor. The stack "a few seconds” is counted as 5
seconds or less. ”Under 15 seconds” is between five and 15 seconds. In table
5.1, the resulting data from the Kinect sensor is stated.

percent against seconds

100 B percent
75
§ 50
25
56
12 045 045

0

A few Under 15 15-30 30-60 Over 60

seconds seconds seconds seconds seconds

seconds

Figure 5.16: The time users are watching the digital screen according to the
Kinect sensor.

Table 5.1: Result from the face detection on the current solution.

H Parameters Detected faces  Average  Median Max Min H
time 660 2,937879s 1s 208s 1s
distance 660 926,8mm  1020mm 1026mm 571mm

5.5.2 New solution

This section presents the results from the new solution on the digital screen.
The new solution did detect 494 faces in 5 days.

User questionnaire

Almost the same questionnaire as for the current solution was sent out to the
members on CGI to compare the results. One additional question was added,
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and it was if the users had used the mouse to navigate to different slides in the
new solution. There was 38 persons that participated in this questionnaire. The
average time looking at the new solution on the screen was about 15 seconds
according to the questionnaire. Figure 5.17, shows the time the participants
are watching the screen with the new solution according to the new question-
naire.

22,9 percent had used the mouse to navigate in the new solution. There were
3 of 21 that did not remember the last thing they have read on the digital
screen.

percent mot seconds
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B percent

30

20

percent

Afew Under 15 15-30 30-60 Over 60
seconds seconds seconds seconds seconds

seconds

Figure 5.17: The time users are watching the digital screen according to the
new questionnaire.

The questionnaire for the new solution did also came with some comments:

” The location of the digital screen could be reviewed. The ones that works in the
other corridor do not pass the digital screen so often. If the digital screen was
visible from the coffee station the screen would get more viewings.”

7 It would be interesting to see how many slides there is in the loop and which
slide that is showed.”

” The location of the screen is not optimal. As long as you do not sit in the
armchairs, you only pass by for 1 second and see it in the periphery.”

” Nice layout”
” Faster slides with further short text would be good.”
7 It is running too fast between the slides.”

” Feels still like an unnecessary feature, information could lay on the internal
network instead. But also a bad location of the screen it is hidden and obscured.
It would be better to move it to the coffee room.”
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User behavior

The average time the audience was watching the screen on the new solution
was 3,02 seconds and the maximun time was 118 seconds. The Kinect detected
494 faces in 5 days, about 99 persons each day. Figure 5.18, shows the time
the audience were watching the new solution on the digital screen according to
the Kinect sensor. Table 5.2, shows the result of time and distance in the new
solution.
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Figure 5.18: The time users are watching the new solution on the digital screen
according to the Kinect sensor.

Table 5.2: Result from the face detection on the new solution.

H Parameters Detected faces Average Median Max Min H
time 494 3,028340s 1s 118s 1s
distance 494 893,184211mm  950,00mm 1023mm 413mm

5.5.3 Comparing the solutions

The expectations between the current solution and the new solution was that
users spent longer time by the new solution and that the distance was supposed
to be shorter than in the current solution. The result showed that there was
not such a difference between the two solutions.

A T-test was conducted to see if there was a significant difference between
the watched time in each measurement. When conducting a t-test the zero
hypothesis is that there is no difference between the two tests and an alternative
hypothesis is that the new solution was more popular. If the new solution is
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more popular is depending on the time. If the time users are watching the screen
are longer the solution is more popular. This means that if the p-value is lower
than 0.05 the zero hypothesis is rejected and the alternative hypothesis is more
probable.

The outcome was that the p-value was not lower than 0.005, this means that the
zero hypothesis can not be rejected. Thus the new solution is not more popular
the the current solution. The outcome was that the p-value was 0.5609.

As seen in figure 5.19, the PowerPoint solution (blue) and the new solution (red)
does not show a noticeable difference in time.
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Figure 5.19: The time users are watching the PowerPoint solution and the new
custom solution.



Chapter 6

Discussion

This chapter contains a discussion about the project and result.

6.1 Introduction

The objective of this study was to analyze the current DS solution and create a
new effective design concept for the DS that engage more people. Also finding
what information is relevant to distribute on CGI’s office in Ostersund and see
if an interactive solution would engage more people. The last research question
was aimed at the administration of the digital screen. This was made with an
analysis of the current solution, a new solution was developed and a user study
on audience behavior towards the digital screen was conducted.

6.2 Analysis

The interviews and card sorting session was an opportunity to find out what
content is relevant, and what information that is possible to show on the digital
screen, also what information was displayed at the time. The interviews gave
clear answers about the content and the digital screen. The digital screen pro-
vided with information on CGI Ostersund have been there for a long time and
have also shown a lot of static information. It does not exist a plan or strat-
egy for the content on the digital screen. It seemed like the digital screen have
looked the same in several years and the content that was updated each week
was one to three pages of about 40. The main purpose for the screen was to me-
diate and disseminate important information to members and visitors on CGI
Ostersund. Much of the information on the previous solution does also exist on
the internal web and internal email. The only information that is not easy to
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find anywhere else was the information about current projects and the member
of each project and a description. Therefore the information about the project
and members became prioritized when creating a new solution. The choice of
the rest of the information that was the basis for a new solution came from
the card sorting session. That session was an opportunity for some members
on CGI Ostersund to influence what they wanted to be displayed on the digi-
tal screen. Since the card sorting session only contained participants that was
members of CGI, some content aimed for visitors also was chosen for the new
solution, even if the majority of the participants did not ranked that information
as important.

6.3 Design/Implementation

The design of the new solution began by brainstorming during the analysis
state. Some sketches were made and a lo-fi prototype to get an idea of how the
information was presented. Here the solution was limited into a hierarchy of
two levels. Because the solution should work as a running presentation, it is not
effective with clicks in multiple levels of navigation, this would only make the
presentation more advanced and troublesome to learn and understand.

The tool chosen for the implementation was based on a comparison of similar
frameworks. Reveal.js, the chosen tool is open source and had a lot of documen-
tation, and easy to manipulate to a solution that meets the requirements. It also
exists plugins to WordPress and DjangoCMS! to create Reveal.js presentations.
Therefore it might be easier to create a solution with a content management
system for the administration of the content.

The time for providing the implemented version with information was longer
than expected. Some projects had a large amount of members or much infor-
mation, therefore a lot of small changes was made.

6.3.1 Hardware

The hardware used in this thesis is the current hardware that is used on CGI
Ostersund, a TV-screen, a Minix android player and a mouse and keyboard. It
would be interesting to do the same study using a touch screen to see if there
would be any changes. Also put additional screens on the office.

Thttps://www.django-cms.org/en/
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6.4 User Study

The result from the user study was that there was no significant difference
between the two solutions. However, the screen is not placed optimal for such a
solution. The opinions from the questionnaire were that most of the participants
thought that the screen is misplaced and that there would exist multiple screens
on the office. It is not a natural place to stop and read, it is a location where
you just pass by. Another possible reason for this result is that the time the
experiment was measured was too short and it was just before Christmas holiday.
This means that there are less persons at the office during the time. The optimal
solution would be if the measurement could go on in several weeks to get more
fair results.

The result of the questionnaires gave a lot of different opinions about the digi-
tal screen, where there was no pattern about a specific subject except location,
some said that the presentation was running too fast and some said that the
presentation was too slow. A supplementary questionnaire with more specific
questions about different things, such as amount of slides, time for the presen-
tation to start over, could affect the conclusions.

6.5 Administration

One intent with the project was to create a more effective administration of
the digital screen. This part of the project has not been prioritized and this
is because of the time limit, and also because the administration is dependent
of the chosen solution. The final solution (Reveal.js) was chosen about halfway
through this project. This means that the final solution is based on HTML?
and is lying on a web server. The most effective and easy way to administrate
the solution for an administrator that is inexperienced in HTML, CSS? and
JavaScript? is to create an CMS for the administration to update the content.
The time did not cover this part of the project. The priority was instead on the
implementation of a new solution that was actually working, with information
up to date and the user study. During the thesis, there have been a continuous
discussion with the administrator about the new solution and the content. The
administrator is positive to have a solution were she is possible to update the
content on her computer without being forced to go to the screen and start a
new presentation.

2https://www.w3.org/html/
Shttps://www.w3.org/Style/CSS/
4https://www.w3.org/standards/webdesign /script



Chapter 7

Conclusions

This chapter contains the conclusions of the results and future work about public
displays in general and for CGI Ostersund.

According to the theory and earlier work, the challenges when working with
public displays is to get the audience attention and make them read and re-
member.

7.1 User study

The new solution detected less faces, the users watched the screen almost the
same time as in the previous solution, and the distance was also about the
same. The expected result was that the users would be more, spend more time
by the screen, and that the distance would be closer than before. According to
the results from the user study the new solution is not more effective than the
previous solution. The content and design of the new solution could be more
analyzed and evaluated. The content on the new solution is almost the same.
Some information have been removed, but there are almost nothing that have
been added. This is because the loop was going to be short but also keep the
information about the projects, which is a large part of the presentation.

There was only one person that described the digital screen as a unnecessary
feature, otherwise the comments were positive but a lot of people commented
on the location of the screen.
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7.2 Future Work

In general there are much future work that can be done. Not just considering the
interface or presentation. To create a better experience and more engagement
among the audience or users, one screen with a bad location with navigation
with a mouse is not enough.

About the content there are also more research that can be done with the
members of CGI Ostersund. If there are some information that is desirable and
not showing on the screen today. So that the presentation on the screen faces
the audience expectations.

An interactive solution that will engage more people need to invite users to in-
teract with the screen. Some ideas that came up when conducting the literature
study was to make the content more fun by creating internal polls, if there is
something that could be voted about. Where the mobile phones could be the
tool to use when voting. Also signing up for different events like group activities,
instead of answering an email, the digital screen could provide a opportunity
to sign up. QR-codes for example lunch guides could also be possible for the
digital screen. Another improvement of the content is to connect personal meet-
ings or schedule for each member on CGI Ostersund and also a search function.
Then the users would be able to search for a member to see if he or she are
available and where they have their workplace. This is something that have
been discovered during the time on the office. A lot of members do ask about
other members, where they have their work place and/or where they are, or for
example if they are out for lunch or in a meeting.

Social Media feed from Twitter or Facebook could also be an opportunity to
make the members feel like they are a part of a large company and see what
is going on in other CGI offices around the world. Connect smart phone and
navigate through that could be a possible solution for not standing in the way
when interacting with the screen.

7.2.1 Administration

There is some possibilities to implement CMS for the administration of the
presentation. In the new solution all the information is coded in HTML, but it
is possible to connect it to a CMS. Or try to connect to Slides.com that is based
on Reveal.js and have an interface for editing the presentation.

7.3 Summary

Overall the work with this digital screen have made the members on CGI more
aware of what they show on the screen. They have got many new ideas on how
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they can make it better. Not just the content on the screen but also the location
of the screen, and the hardware. Interacting with a mouse and keyboard might
not be the most optimal way. The location of the screen is also not optimal.
Users should not feel like they are standing in the way when interacting with
the screen. The solution created should also work with a touchscreen, there
was something that was in mind when choosing the tool for implementing the
solution. Since Reveal.js also have a function for touch navigation and swiping
on a touch device.
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Appendix A

Interview questions

This is the interview questions used for the admnistrator and a consultant man-
ager.

1. When and why did the idea about a digital screen came up?

2. How much time do you lay on deciding the content on the screen?
a. How many occasions per month? how often?

3. Is there a strategy for the content on the digital screen?

a. Is the digital screen a complement to email/internal web/meetings or how
do you chose the information shown?

b. Is there any information that is only showed on the digital screen?

¢. How have you choosen the time for every slide? Is there a limit for how many
slides that is showed?

4. Have you got any feedback on the digital screen? Positive/negative?
5. Have you got suggestions of new information that can be shown?
6. Have you changed some information based on any feedback?

7. Today, information is shown about each project, do you know if there are
some information that not is aloud to show in the projects?

8. How do you think about that there are other people than those who work
here that sees the information on the digital screen?

a. How do you think about the content because of that?
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Appendix B

Questionnaire about the
digital presentation

This is the questions about the current digital screen on the office on CGI
Ostersund. The questions are in Swedish while they also were asked in Swedish.

Hur ofta tittar du pa Intern TVn?
e Flera ganger om dagen
e Nagra ganger i veckan
e Nagra ganger i manaden
e Mer sillan
e Aldrig
Nér du tittar pa intern TVn, hur lang tid tittar du?
e Jag tittar inte pa intern TVn
e Nagra sekunder
e Kortare an 15 sekunder
e 15 - 30 sekunder
e 30 - 60 sekunder
e Mer an 60 sekunder
e Annat..
Nér tittar du pa Intern TVn?

e Nar jag gar forbi
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Jag diskuterar innehallet pa intern TVn med kollegor eller besokare.

Nér jag fikar/lunchar

Nér jag ar i ndrheten

Nar jag soker efter information
Jag tittar inte pa internTVn
Annat..

Haller inte med alls

Tt W N

Haller helt med

Vad var det senaste du ldste pa Intern TVn?

Ovrig kommentar



