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#HFmuseumgroupie
Playful photography at the museum

Amanda Jonsson
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Joel Sundgvist
Maja Nyberg
Raha Dadgar

Department of Computer Science and Engineering
Chalmers University of Technology

Abstract

This bachelor thesis aimed to develop an application which encourages documenta-
tion through photography at Universeum. Furthermore, the application aimed to
support social interaction and enable sharing of the photographs. The project was
carried out in collaboration with Museum 2020. The application was developed for
Universeum, a museum and science centre in Gothenburg, Sweden.

In order to motivate visitors to photograph at Universeum, gamification methods in-
cluding feedback, reputation, rewards and progress have been used. Two prototypes
were designed, tested and evaluated before the final application was implemented.
The testing results indicated that by using the application the participants inter-
acted together and photographed more at Universeum. However, these results must
be interpreted with caution and further testing is required.

Keywords: application, Universeum, museum, photography, gamification, user ex-
perience, group, social interaction.



Sammandrag

Denna kandidatrapport hade till syfte att utveckla en applikation som uppmuntrar
dokumentation genom fotografering pa Universeum. Utover detta skulle applikatio-
nen framja social interaktion samt mdojliggora delning av foton. Projektet utférdes i
samarbete med Museum 2020. Applikationen utvecklades foér Universeum, ett mu-
seum och vetenskapscentrum i Goteborg, Sverige.

For att motivera besokare till att fotografera pa Universeum har spelifieringsme-
toderna aterkoppling, rykte, priser och framgang anvants. Tva prototyper har des-
ignats, testats och evaluerats innan den slutgiltliga applikationen implementerades.
Testningen indikerade att genom att anvanda applikationen har testpersonerna in-
teragerat och fotograferat mer pa Universeum. Dock maste dessa resultat tolkas
med forsiktighet och ytterligare testning kravs.

Nyckelord: applikation, Universeum, museum, fotografi, spelifiering, anvandarup-
plevelse, grupp, social interaktion.
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Glossary

Design pattern - A design pattern is a template for how to solve a problem in user
interface design.

Design guidelines - A set of recommendations for a good practice in design. The
guidelines’ purpose is to provide instructions for developers and designers to use
when adopting specific principles, for instance consistency and intuitiveness.

Application - The Application refers to the final prototype developed in this thesis.

NoSQL - A schema-less database that provides the functionality for storage and
retrieval of data.

JSON - JavaScript Object Notation.

UID - UID stands for a unique identifier. All UIDs refer to Firebase UIDs in this
thesis.

Swiping - The action to draw the fingers across a touchscreen to activate a function.
Tapping - To tap the touchscreen with your finger to activate a function.

SDK - Software developer kits.

API - Application programming interface.

BaasS - Backend as a service.

IDE - Integrated development environment.

Vi
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1

Introduction

This bachelor thesis project was carried out in collaboration with Museum 2020,
which is a project initiated in 2016 at the Institution of Applied IT in Gothenburg,
Sweden. Museum 2020 focuses on the digitising of society and their implications for
public institutions, for example museums. Their purpose is to explore how public
institutions can continue to be knowledge nodes in a time when media and society
are becoming more and more digitised [1].

The initial project proposal for #museumgroupie was to develop a mobile applica-
tion which supports documentation of museum visits and enables sharing of created
content locally and on social media. The documentation was suggested to be in
form of a Groupie , which refers to taking a photo of yourself together with other
people, thereby the name #museumgroupie. ThApplication developed in this the-
sis incorporates the groupie phenomenon and group activities, but does not limit
photography to only groupies.

One of the collaboration partners of Museum 2020 is Universeum; a science cen-
tre and museum located in Gothenburg, Sweden. With over half a million visitors
annually, Universeum is the most visited science centre in Scandinavia and one of
Sweden's most popular attractions [2]. Their mission, to be a public arena for
lifelong lessons where children and adults can explore the world through science and
technology [2], and the presence of interactive elements, makes it an ideal organi-
sation to work with when developing theApplication.

In order to design and develop théApplication, it was necessary to study rapidly
growing photo- and social network applications such as Instagram, which has over
800 million monthly active users. Instagram is owned by the largest social media
network in the world, Facebook, and plays a big role on the internet today. The
American entrepreneur, author and internet personality Gary Vaynerchuk, goes as
far as calling social media a slang term for the current state of the internet [3].
The development of theApplication of this thesis will be in uenced by Instagram,
Snapchat and other social media applications, but the intention of thigpplication

is not to be usedinstead of these, but to complementthem.



1. Introduction

1.1 Background

This section will give a background in form of related applications and investigations
of how one of these applications are used in museum contexts. Furthermore it will
discuss the technical aspects of developing an application and storing data.

1.1.1 Snapchat

Snapchat is an application of increasing popularity. The international science project
World Internet Project, follows the proliferation of Internet in the world and their
2017 report shows that 80% of the Swedes up to 25 years of age are using Snapchat
[4].

Figure 1.1: User Interface of Snapchat.
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As seen in Figure 1.1 [5], Snapchat opens directly into the camera. It serves as
a homepage in that it lets users navigate to the chat service to the left, or the
storytelling platform to the right. The pro le service is located above the camera,
and the memories below. Switching between views is done 8yiping and there

is an additional navigation bar below the camera button to navigate between the
three horizontal views byTapping [5].

1.1.2 Instagram

Instagram is a photo and video sharing application which enables users to upload
photos and videos [6]. Photos shared on Instagram are not necessarily taken with
Instagram's camera. They can be taken with the device's own camera application,
or any other application.

There are similarities between thé\pplication and Instagram. They are both photo-
based applications with sharing features. The main di erence is that thApplication

of this thesis will be focusing on sharing within the visiting group rather than on a
social network like with Instagram, and that the Application will be guiding users
into what to photograph. Although Instagram in the museum context is an emerging
eld of study, and few studies have been conducted which one can make generalised
claims from, literature can give hints on user behaviour, goals and issues that may
apply to the Application as well.

In an in uential thesis by Suess, the reasons for using Instagram at Art Exhibitions
was investigated. One of the conclusions drawn was that Instagram is often used
for sharing these kind of experiences. Suess also mentions di erent motivations for
sharing. For example, users are encouraging their audience to see it for themselves.
The investigation also shows the connection to aesthetic experience, in how users
make observations and interpretations of the art, and expresses this with their photos

[7].

1.1.3 What Are People Photographing?

In another article related to Instagram content created at museums and science ex-
hibitions, Budge investigates what people are photographing at the museum. 390
pictures were studied, where 47% contained objects only. 28% of the photos con-
tained people and objects [8]. Not all museums allow photography, and it is common
to have regulations regarding the use of ash. After Italy state museums allowed
photography for personal use, the art historian and blogger Alexandra Korey was
curious to see what people were taking photos of, now that they could. In a blog post
from 2014 she declares ndings from a survey of photos hashtagged or geotagged
U zi on Instagram. This investigation is not one to draw conclusions from, but she
made one interesting note: people are actually photographing the artwork and not
only taking sel es. Regarding the artwork photographs, there was a trend of pho-
tographing details rather than whole artworks. Details could be interesting frames
of paintings for example. Korey also showed examples of photographs showing the
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chaos when visitors tried to take pictures of the most famous artworks [9]. This kind
of playful behaviour commonly occurs among teenagers according to Rowland et al.
A study on teenagers playful photo taking behaviour during group visits to touristic
events resulted in ndings supporting the idea of humans [...] being innately play-
ful. The application tested allowed members of a closed group to take photographs
that were automatically pushed to a shared repository and accessible to all mem-
bers. Design features such as instant sharing of the photos to social media, and
anonymous annotation of photographs were found to further encourage the playful
behaviour. Furthermore it was found that the use of these anonymous annotations,
and the potential to share these images, lead to playful teasing that was sometimes
on the verge of bullying. The study also indicated that their application may dis-
tract the users from fully engaging in the event [10]. This potential of distraction
should be considered when developing an application for this area of use.

1.1.4 Cross-platform vs. Native Application Development

There are numerous di erent platforms that can be used in software development.
All these platforms vary from each other and the software developers who want to
reach a wide audience need to develop their application for all platforms separately.
A cross-platform allows the developers to implement the application for a number of

di erent platforms at the same time, which results in developers avoiding repetition

of code. A cross-platform is a single code base which can be executed on several
di erent platforms [11].

Native application development implicates that the developers implement the appli-
cation using one speci ¢ platform and its frameworks and tools. Native applications
are often faster, have broad functionality and a user interface that is more suitable
for the speci c platform. The disadvantages are the cost to implement the applica-
tion for multiple platforms and the time it takes to implement several code bases [11].

A cross-platform provides application development using HTML, JavaScript, CSS
and native shells while native application development requires a platform-speci c
language, for instance a native iOS application is coded in Swift or Objective C [11].

1.1.5 Backend as a Service

The Application will need to collect data in both text and photo format. This
data therefore must be stored in a database. Backend as a ServiceBaasS is a
cloud computing service model which enables developers to connect applications
to backend cloud storage while also providing features such as user management,
push noti cations and integration with social networking services. The connection
between the application and the cloud storage is possible throu@DKs and appli-
cation programming interfacesAPI s. Di erent features are provided similarly with

the use ofSDKs and APl s [12].

BaasS gives developers very little control of hosted code and in practice, can be less
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secure [13]. Applications which us®aaS may also become bound to theiBaaS
provider, making it di cult to migrate the database in the future. However using
BaaS would signi cantly decrease backend development time, increase scalability
and provide the application with ready to use features such as user management,
authentication and search.

1.2 Purpose

The purpose of this bachelor thesis is to develop an application which encourages
documentation through photography at Universeum. Furthermore, the application
should support social interaction and enable sharing of the photographs.

1.3 Task

Considering the purpose, the task can be further detailed. The functionality of the
application which is going to be developed can be shaped in various ways. There-
fore a more detailed description of the task was de ned. The task de nition of this
project is to ful | the purpose by ful lling the three sub-tasks de ned as following:

" Applying group work to encourage social interaction.

Providing the ability to share photos within the group.

Applying gami cation methods in order to motivate photography hence en-
couraging documentation at the science centre.

N

N

The sub-tasks were established during the start up phase of the project and build
the foundation of the functionality in the application.

In addition to the sub-tasks the application should be adapted to the speci ed target

group. Depending on the target group, the application design and set up regarding
gami cation and group activities should vary, and therefore the application needs

to be well adapted to the chosen target group. Based on the task description,
requirements should be established as seen in Chapter 4.

1.4 Scope

The intended area of use for the Application is Universeum in Gothenburg, and
the content has been related to current exhibitions (Spring 2018). Even though
the Application is limited to be used at Universeum, it was developed so that a few
adjustments would make it relevant for use at other museums and exhibitions as well.

The typical context of use is a school class visiting Universeum. Targeting visi-
tors between 9 and 25 years of age, the application has been designed to t their
previous experience regarding mobile applications. The group aspect of #epli-

cation was designed with an optimal group size of 2-5 users in mind, however, no
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limits are set regarding number of group members. This choice of exibility was
due to considering the target groups possible sensitivity to group a liation, and the
prototype status of the Application.

A native iOS application was created, meaning that it was limited to be used on
iPhones. This choice was made considering available technology within the thesis
group and simpli ed development and testing. Since the thesis group had no previ-
ous knowledge of iOS development, this choice also granted the opportunity to learn
Apple's native programming language Swift and was therefore attractive.

1.5 Social and Ethical Aspects

In the planning stage, decisions were made regarding which social and ethical as-
pects to consider in the thesis. With a recent scandal where Facebook was accused of
sharing personal data with a political consulting rm who allegedly used the data to

in uence voter opinion [14], privacy issues have gained increased attention in media
and politics. It is important to be transparent about what kind of data is collected
and to what purpose. Setting up a privacy policy would be of great importance to
the Application since the content created might be of interest to collect. It might be
valuable to analyse the photos taken with theéApplication to see what the users are
photographing and how this di ers from photos taken with for example Instagram.
Since theApplication is not available on App Store and is still of prototype status,
privacy policies are considered future work for now.

Universeum does not have policies regarding photography except the fact that it
is forbidden to take photos of animals using ash. This was re ected in thé\p-
plication where the camera's ash function is disabled. In case of adapting the
Application to another museum, it would be of importance to con rm that the au-
thenticity of their information is preserved. The museum's preferences should be
incorporated with the functionality of the Application. For example, the possibility
to use ash, or which objects the users are guided into photographing. The potential
problem of other visitors appearing in photos without their consent was considered,
but since the Application does not promote users to photograph people outside of
the group, the problem was considered negligible.
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Theory

This section introduces the theory of agile software development, more speci cally

Scrum. It presents a few factors software developers should have in mind when
designing and implementing for mobile platforms. Further, it describes the concept

of gami cation and states three di erent types of evaluations.

2.1 Agile Development Using Scrum

Agile software development is an umbrella term for a number of system development
methods which can be applied to software development. Agile software development
is characterised by dividing and completing the project in small sections [15].

Scrum is an e ective agile software development method. It is used in the develop-
ment of a product, to make the development iterative and incremental. One of the
advantages of Scrum is that the development team will react to change, in an e ec-
tive and immediate way. The development is divided into cycles which are called
sprints [16]. These sprints are a xed amount of time, which can range from three
days up to one month. The rst step in Scrum is to create the product backlog.
This is a prioritised list with functionality that the product will have. This list
consists of user stories but can also have items of engineering improvements. The
Scrum team will also estimate how much time the user stories will take to implement.

At the beginning of every sprint in Scrum, there is a sprint planning where the team
decides what is going to be achieved during the sprint. The team members select
a user story from the product backlog which they are going to work on during the
sprint. A daily scrum is held during the sprint, which is a daily meeting that is very
short. All team members should answer three questions; what they have done since
the last meeting, what they will plan to accomplish to the next meeting and if they
have any problems. When the sprint is completed a sprint review is held. This is an
informal meeting where the team discusses what was done during the sprint. The
product backlog can be modi ed based on the conclusions made by the team. After
the sprint review, the team will have a sprint retrospective. This is where the team
evaluates how the sprint went and discuss further improvements. The evaluation
can be about the team, the process and the tools the team uses [17], [18].

In Scrum, there are three di erent roles; the Scrum Master, the Product Owner and
the Scrum Team. The Scrum Master is the coach of the team and assures that the
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di erent events, such as sprint planning and sprint review is performed and that the
Team understands the idea of the di erent events. The Scrum Master also assures
that the di erent events do not breach the time-limits. The Team is supported by
the Scrum Master to be self-organisational, cross-functional and develop high-value
products. The Product Owner serves as the connection to the customer, makes
decisions about the product and presents the project vision to the Team. The last
role is the Team itself, which is responsible for developing the product [18].

In summation, Scrum is a great tool to use in software development. It makes the
implementation iterative and the product will be responsive to change.

2.2 Mobile Usability and Design Patterns

Mobile devices have transformed the way people live and do their everyday activities.
The ability to perform various tasks on mobile devices has increased substantially in
the recent years. With the increased usefulness of mobile devices, the usability has
come to expand. Therefore mobile usability has become more and more important
to study. When looking at mobile usability models, the most common factors are
e ectiveness, e ciency and satisfaction. Other attributes like cognitive load some-
times tend to be overlooked despite their impact on the success of an application [19].

Some challenging constraints with mobile devices are poor connectivity and lim-
ited output options. These constraints also a ect usability of mobile platforms.
Thereby, it is di cult to measure the usability with just the factors e ectiveness,

e ciency and satisfaction. Other challenging limitations are for instance the small
screens, short sessions and the fact that only one window can be visible at a time.
However, these limitations can also present unique opportunities [19].

In order to produce a user interface with a high level of usabilitylesign patterns
can be used. Thedesign patternscan be seen as guidelines to design a more fa-
miliar application that is thereby easy to use [20]. However, since there is a large
number of design patterns it is not always clear which pattern is the best choice.
The patterns capture a common structure among all di erent user interfaces, and
thereby the users can use their previous knowledge to understand the new interface.

In addition to design patterns design guidelinescan be used. Apple has specic
guidelines for designing applications for the Apple platform. These guidelines con-
cern visual components, for example buttons, icons, text size and font, but also user
interaction aspects like audio and gestures [21].

To make a familiar interface that will be easy to use, botldesign patternsguidelines
and inspiration from other similar applications will be applied in the design stage
of this project.
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2.3 Gami cation

Games can help motivate people in otherwise non-game scenarios and engage users
in high level interaction. Gami cation involves the incorporation of game elements
into non-game applications or domains. [...] [including] the use of elements from
games to gamify things such as systems or activities. [22]. In a conference paper
on this topic, Basten writes about gami cation and how software teams use this
method for collaborative experiences, sharing knowledge and learning [23]. Gami-
cation is when non-game contexts applies game-related elements and has become
more and more popular since it was rst discussed in 2010. Basten describes how
gami cation can be used to turn repetitive tasks into a playful experience and thus
make users more engaged. He also points out that gami cation can help improve
companies usability, trust and customer motivation. Some common game elements
used for gami cation are feedback, goals, badges, point systems, leader-boards and
user levels.

In order to perform tasks, people tend to have intrinsic and extrinsic motivation.
Intrinsic motivation moves people to perform tasks because they are fun or because

of personal gain. An example of extrinsic motivation is a task a person performs be-
cause of rewards, prizes or to avoid a negative consequence. Some systems use game
elements to motivate users to perform tasks in these environments. Gami cation

is about using game elements to motivate users. Game elements can be supported
by points, for example a user can obtain a number of points and win a badge or
improve their status on a leader board [24].

An example of gami cation is Livemocha, which is an online language learning
community. It uses peer-based reputation that allows users to evaluate both learn-
ing and teaching contributions of other users. Livemocha helps users improve their
reputation and also evaluates other users' assignment by giving them better repu-
tation. Reputation is considered an extrinsic motivator since a reward is involved,

but Livemocha also lets the users be moved by intrinsic motivation since they are
learning and improving their own skills [24].

2.4 Theory of Evaluation

In an in uential book about Interaction Design, Preece et al list three categories of
evaluation. These categories and common methods are brie y described below [25].

Controlled Setting Involving Users
A controlled setting could be a laboratory or any place where it is easy to mon-
itor the users' activities and observe certain behaviours. Common methods are
user tests and experiments. In this type of evaluation, data is often collected
using a combination of methods; observation, interviews and questionnaires for
example, and user tests are increasingly done remotely or in natural settings
instead of only in laboratories. This approach has been widely and success-
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fully used to evaluate desktop applications where participants can be seated
in front of the application to perform a set of tasks.

Natural Setting Involving Users
The main method for this category is eld studies, which aims to evaluate peo-
ple in their natural setting. Since there is little control over users' activities,
this method is often used to help identify opportunities for new technology or
establish requirements for a new design.

Any Setting Not Involving Users

In this category, experts analyse the interface in order to identify obvious us-
ability problems. Common methods are heuristics and cognitive walk-throughs.
These methods can be used in all stages of the design process. They can also
be used to complement user testing. In a heuristic evaluation, the experts
use guidelines in form of usability principles called heuristics to evaluate user-
interface elements such as menus, navigation structure and other graphical
user interaction objects.

There are pros and cons of each type of evaluation; Lab-based studies are good for
nding usability issues while eld studies are good for studying how the technology is
used in its intended setting. As mentioned, user tests are increasingly done remotely
or in natural settings, which will be embraced in the evaluation of thé\pplication

in this thesis, Section 3.2.2.
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Methods

This section describes the di erent methods used in this project and how the theories
have been used. First, the prototyping methods used are introduced. Subsequently,
how these methods were used for testing the prototype and th&pplication are
described. Finally, a review of the di erent application development methods used
in this project is presented.

3.1 Prototyping Methods

Paper prototyping is a method used for testing, designing and improving user in-
terfaces [26]. The method can be implemented in a variety of ways, however the
fundamental idea is to create mock-ups in order to conduct usability tests on the
mock-ups. The purpose of the tests is to evaluate the design and navigation of the
mock-up. A representative user gets to interact with a paper version of the interface
for the facilitator to identify aws and improvements. Instead of spending time im-
plementing a complete application, paper prototyping promotes creativity and the
opportunity to test several di erent ideas early in the development process [26]. It
gives developers and designers feedback early in the development process, thereby
the application can be better adapted to the aimed user.

Marvelapp is an application which transforms mock-ups into interactive experiences
[27], a so called computer based prototype. It lets the users add transitions between
di erent sketches to resemble an actual implemented application without writing
any code. The Marvelapp prototypes can be shared online, thereby the aimed user
or product owner can give actionable feedback immediately.

Paper prototyping and computer based prototyping do not signi cantly a ect user
feedback, in other words the same feedback would be given using either computer
based prototypes or paper prototypes. However, according to Sefelin, Tscheligi and
Giller, remarkably many test participants tend to prefer computer based prototyping

to paper prototyping because it gives them more freedom when exploring a system.
They do not cause unnecessary work for the facilitator and feel less observed [28].

In this project, paper prototypes were rst created to brain storm ideas and work

out a concept. Thereafter, the paper prototypes were re ned and implemented in
Adobe lllustrator, to later on create a computer based prototype using Marvelapp.

11
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3.2 Methods for Testing Prototypes

In order to evaluate the prototype and the application, user tests in both controlled-
and natural settings were performed. Three di erent test sessions were held, two
for the di erent prototypes and one for the Application.

3.2.1 Test of Prototype

Testing of the rst two prototypes goes under the category of Controlled setting
involving users in Section 2.4. The rst prototype was tested using a very brief
usability test. Friends and family tested the prototype. The purpose of this test
was to obtain feedback on usability aspects of the early prototype. Participants
were asked to perform a few use cases while a group member sat beside to observe
di culties. When the participants had completed all use cases they were asked to
give feedback verbally on usability aspects.

Testing of the second prototype was conducted at Universeum. A poster and yers
were prepared with information about the project. Visitors passing by and identi ed
as likely to be part of the target group were invited to test the prototype.

During the test session, nine use cases were tested:

Join a group.

Do the rst mission with the boat icon.

Do some of the tasks and preview the picture you took.
Finish the mission.

Name the person who took the other picture.

Do not redo the mission.

Navigate to the album to see all the pictures you have taken.
Find out who is in your group.

Change group.

The patrticipants were supplied an iPhone to test the prototype and the facilitator
asked the patrticipants to perform the di erent use cases while someone else in the
group took notes. Afterwards, all participants lled out a questionnaire, seen in
Appendix C. Ten people participated in the test, but only nine of them lled out
the questionnaire. Feedback from the questionnaires was used to detect usability
issues with the design in order to further improve the design.

Even though this test was performed in the natural setting at Universeum, this test
session focused on usability issues and the ow of the prototype. The reason for this
test session to be held at Universeum was to easily reach the target group and to
demonstrate our work for the personnel at Universeum.

12
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3.2.2 Test of the Final Prototype

The implemented prototype was tested at Universeum. Four volunteers attended
the user test session. This test did, compared to the prototype tests, not only focus
on usability aspects. For this session, interest laid in how th&pplication was used in
its natural setting; how the users interpreted the tasks and how they communicated
during their visit. Thus, a Controlled setting involving users type of evaluation
was executed in a natural setting as mentioned in Section 2.4. Few instructions were
given about how to use theApplication.

Participants tested the Application in pairs. Due to lack of time, the group could not
launch the Application on App Store, hence the test duo borrowed the group mem-
bers mobile phones. Accompanied by an observer, the duo tested faplication in

its natural setting by trying to complete all of the Applications' missions during their
Universeum visit. The observation was then complemented with a questionnaire to
be lled out after the visit.

3.3 Application Development Methods

During the development of theApplication, agile software development was applied.
The Application was implemented in small sections. Requirements were added and
removed during the process and the design was changed according to these require-
ments. The Application is a prototype and is responsive to change, which is char-
acterised by agile development.

The Scrum methodology was applied during the implementation of th&pplication.

A product backlog was created with speci ed epics, which are greater user stories.
The epics were broken down into smaller user stories. The user stories were es-
timated on a scale of one to ten, where the use cases assigned with ten were the
most challenging. The sprints were often one week long, occasionally they were two
weeks long due to size of use cases. At the beginning of every sprint, there was a
sprint planning meeting, generally on Mondays, to determine what was going to be
accomplished during the sprint and the group members were assigned use cases.

At the end of the sprint, a sprint review was held, where all group members de-
scribed their sprint progress. Depending on the outcome of the sprint review, the
sprint backlog was modi ed, for instance more use cases were added or use cases
were divided into even smaller ones.

The implementation was divided into three areas which were backend, frontend, and
design.

13
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Establishing Requirements

This chapter presents the requirements study which was done in order to establish
requirements for theApplication. To establish requirements, a literature study was
done, Universeum's mission was studied and observations were made at the science
centre. The results of the requirement study is also presented in this chapter. These
results are the nal requirements which theApplication is based upon.

4.1 Literature study

Museums are ideal environments for collaborative activities as collocated settings
are ideal for group work [29], [30], [31]. Group work implicates two types of work:
task work, which is performed individually and is independent, and team work which
is interdependent work. Team work is vital for general group performance and co-
ordinates task work [29], [32], [33]. A good example of group work is collaborative
photography which is de ned as a group of people taking photos together [34]. Ac-
cording to the study [34] collaborative photography consists of three main steps:
assigning photo spots, taking photographs at the assigned spots and reviewing pho-
tos. The study also revealed that group interaction support and space awareness
are important factors in collaborative photography.

According to the study [35], most museum visitors do not share their experience
with people who have not visited the museum. Visitors who share their experience,
mainly share emotions verbally and seldom use any material to support storytelling.
As mentioned in [35], one reason may be the absence of interaction design for shar-
ing content in a simple and playful manner at museums. By providing visitors with
an easy to use interactive tool, a virtual photo book, the study showed that shar-
ing could be signi cantly enhanced. Playfulness, which has been recognised as an
attribute that can positively a ect the experience of using a system [36], can ad-
ditionally encourage users to use the application in di erent ways [37]. Numerous
studies have examined how to add playfulness in non-game applications [38], [39],
[40], [41]. The studies have focused on incorporating playfulness through navigation,
layout, audiovisual manipulation and achievement systems.

Interactive tools such as Letspic can also improve visitor attendance and increase
interest. Another example of such a tool is the multimedia visitor book [42]. In the
multimedia visitor book study, visitors who used the tool [42] were more interested
and felt more involved in the exhibitions. The multimedia visitor book was even

14
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able to help visitors communicate with each other and escape from a monotonous
experience. These ideas will further be explored as requirements are established.

4.2 Universeum

Universeum's mission as an organisation is to be a public arena for lifelong lessons
where children and adults can explore the world through science and technology [...]
[Universeum strives to] create experiences which empower creativity and innova-
tion, increase knowledge and simulate critical thinking. With science as the founda-
tion and engaging pedagogy Universeum challenges people to enrich their lives and
to be an advocate for a more sustainable world [2].

Universeum, which has aimed to inspire and awaken interest for science and technol-
ogy in young adults from the beginning, has recently started to focus on transforming
people and challenging them to act for a more sustainable future [2]. This trans-
formation will occur through explorations and experimentation and will strengthen
creativity and critical thinking in order to challenge visitors to engage for a sustain-
able world.

During a conversation with Christian Sandberg, a Universeum representative, the
importance of exploration and experimentation was emphasised. By experimenting
and exploring at the science centre, children could become more interested in science
and become inspired to pursue a carrier in science later in life. Sharing experiences is
also important for Universeum. When visitors share their experience, they awaken
interest and curiosity in other people, explained Christian. This is valuable as
Universeum constantly works towards attracting more visitors. The science centre
also focuses on creating a dynamic experience that attracts both new and returning
visitors.

4.3 Observations

The observations were done by four group members at Universeum during popu-
lar visiting hours. The observations were done unobtrusively since the goal was to
observe visitors' behaviours in the science centre without interrupting them. Spe-
ci ¢ questions which can be seen in Appendix H were prepared prior to the session,
and the observers gathered information by answering these questions after the ses-
sion. In addition to answering questions, the observers took notes during the session.

The observation session revealed that the target group used their phones while
in Universeum. How much the phones were being used di ered from person to
person, however, the majority of the target group used their phones only to take
photographs. The photographs were mostly taken with the device's own camera
application or with Snapchat. All photography was initiated by the photographer
and no objects in the science centre directly promoted photography.
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The animals at the science centre were photographed the most, but visitors were
seen taking photos of themselves as well. For example, parents were seen taking
pictures of their children. Photographing animals with a ash was prohibited.

During the session a guided tour for children was also seen. While the tour guide
used a learning aid during the tour, no digital learning aids were seen being used.
Some complementary digital devices such as screens and games were seen throughout
Universeum, however, these devices were not very popular amongst visitors.

4.4  Application Requirements

Based on the literature study, Universeum's mission and observations done at the
science centre, requirements were established for the prototypes. These requirements
concerned the design and functionality of theé\pplication. Since after each design
iteration the prototype created was evaluated for further improvement, the require-
ments were also updated or clari ed accordingly in order to improve the prototype.
Appendix J and K show the rst and second version of the requirements respectively.

The following is a list of the nal requirements. Based on these requirements the
nal prototype was created.

Final Requirements

1. The Application should include photography based missions for users to ac-
complish.
Missions should be designed to be done in groups.
Each mission must consist of tasks which can be done individually.
Tasks should be described clearly and should be rather simple to do.
Photography Missions must include most or all sections of Universeum.
Once all tasks in a mission are completed, a visualisation which consists of all
the pictures taken for the mission should be viewed.
7. All Application users must belong to groups.
8. Users should be able to create a group or join a group.
9. Users should be able to easily invite friends to their group at all times.
10. Users should be able to see their group members.
11. Users should be able to leave the group.
12. While completing a mission, users should be able to see who the photographer
of a certain picture is.
13. All task and mission pictures should be saved in a gallery.
14. Users should be able to save pictures to their phone at all times.
15. All group members should be able to see all the pictures in the gallery.
16. The Application must provide visual feedback for every completed task.
17. The Application should have a short startup time.
18. Icons and images used in the application must be relevant.

oOhswWN
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19. The Application must be designed in a way so that missions could be easily
adjusted for di erent environments or occasions.

The photography missions were created to gamify photography or in other words
gamify documentation of Universeum visits. To accomplish missions, users would
need to take photographs collaboratively. Through these photographs users would
document their visit together. The missions were designed to be done in groups to
encourage social interaction and group work. As mentioned in Section 4.1, group
work must consist of both individual work and team work, thus, to insure group
work, missions included tasks for individuals to complete.

Since Universeum focuses on exploration, the missions were designed for all or most
sections of the science centre. The visualisation generated after a completed mission
served as an achievement system and was added to incorporate playfulness as well
as emphasise the gaming aspect. To highlight the social aspect of #yeplication,

all users belonged to a group, therefore the ability to create a group, join a group
or invite friends to a group was granted.

The pictures taken for the missions were to be saved in real time to a gallery which
all group members had access to. This was done so that experiences could be shared
quickly within the group. All pictures could be saved to the phone's photo gallery

at all times so that users could easily save their memories. Since tApplication

was to be primarily used during a visit to the science centre, it was important that
the start-up process did not take a long time so that users could quickly start ex-
ploring and photographing. It was also necessary for icons and images to be clear
and relevant to avoid confusion.

The requirements established at this phase were implemented during the develop-
ment process and serve as the foundation of the application.
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Design Iteration One

The following chapter describes the rst iteration of the design process. The com-

plete process consists of two signi cant design iterations where the design together
with the functionality are established. The second design iteration is the result of

evaluating and testing the prototype generated in the rst design iteration, and it

is described in Chapter 6.

5.1 Functionality

An application was to be created based on the requirements established in Section
4.4. An application with such functionality could be designed in various ways there-
fore brainstorming sessions were held in the start up phase of the project. During
these sessions the functionality, design and target group of the application were dis-
cussed.

By specifying functional requirements as described in Chapter 4, ideas were de-
veloped. With inspiration from already known photography applications such as
Instagram, the rst prototype was created. The target group was determined to
be people between the ages of 19 to 25. To incorporate the gami cation aspect,
missions were created for the user to perform. Each mission would consist of several
sub-tasks.

It was determined that the application should have the functionality to take pic-
tures, either while doing a mission or simply for the sake of taking a picture. The
tasks in each mission should be visible and distinctly shown for the user to get an
accessible overview. Thereby it also had to be clear which tasks were accomplished
and which were not.

All photographs taken would be visible in albums and it should be possible to
save the pictures to the local library. To include the social aspect, each album could
either be private or shared with other users. The administrator (creator) of the
album would be able to remove album members; however, all users should be able
to leave an album as well as add another member.

The application would require a login, with an email address and password, in order
to identify the di erent users.
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5.2 Sketches and Prototype

The rst ideas were sketched on paper and discussed by the group. The paper
sketches were further elaborated into digital sketches created in lIllustrator, as seen
in Appendix A and Figure 5.1. The intention was to create a prototype that ap-
peared familiar to users who use other photography applications. The prototype
was thereafter created by using Marvelapp and the digital sketches.

Figure 5.1: The digital sketches created in Adobe lllustrator.

5.3 Testing and Evaluation

The prototype was tested by people in the target age group. The test exposed
how di cult and challenging the design was. Remarkably many did not understand
that the albums were collaborative. In other words the group aspect was not clear
enough. The ow in the prototype was di cult and poorly adapted to the actual
usage context, hence the prototype had usability issues. The test participants did
not understand the ow of the prototype. Furthermore, they had issues understand-
ing where to click, what each click or swipe would actually result into and how to
generally navigate in the prototype.

After evaluating and discussing with the supervisor, additional requirements were
set. The design of the application should be reconsidered due to the usability issues
exposed in the testing. The application should also have an easier set up and the
start up time should be minimised. Museum visitors would presumably not wish to
spend too much time setting up a new application to use it when they are already
at the museum. The prototype therefore had to be better adapted to the purpose
of the application. This resulted in a second design iteration, described in Chapter
6.
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Design lteration Two

The results from design iteration one revealed major issues in design and function-
ality, hence a second design iteration was enforced and is described in this chapter.

6.1 Functionality

The core functionality would largely remain the same with some minor changes. The
requirements established for this design iteration can be seen in Appendix K. The
rst critical task was to minimise the startup and setup time. By not requiring the
user to create a login, but instead instantly start using the application, the startup
time would be minimised. The second important task was to emphasise the social
interaction aspect. Instead of having groups assigned to albums, groups would be
created at the start. The groups would be the same for all missions.

6.2 Sketches

Figure 6.1: The paper sketches of the second prototype.

While sketching the design of the second prototype, seen in Figure 6.1, the target
group was discussed. Considering that many school classes visit museums during
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school hours, as seen in the observation in Appendix H, the target group was ex-
tended to the age span of 9 to 25. The design and ow were thereafter adapted
to the new target group, with inspiration from photography applications which the
target group uses.

Because of the fact that more than 80% of people under the age of 25 in Sweden use
Snapchat [4], the ow in Snapchat was a source of inspiration to the prototype for

a more familiar experience, described below. This was because the target group is
likely to be familiar with the navigation and ow in Snapchat. However, Snap Inc.
states in their Terms of Service that no person under the age of 13 is allowed to use
their services, including Snapchat. A minor section of the target group, between
ages of 9 and 12, would therefore perhaps not be equally comfortable with the ow
in the prototype. For that reason, the prototype and design had to be adapted to
the target group in several other ways described in the next section.

The navigation of Snapchat is described in

Section 1.1.1. In Figure 1.1 the Camera-

, Stories- and Chat view can be seen.

The navigation between the Group, Mis-

sion and Album view in the Application is

inspired by the navigation of Snapchat's

Camera-, Stories- and Chat view. Thép-

plication views can be seen in Appendix

G. Switching between these views can be )
done by either Swiping or Tapping the Figure 6.2:  Screen shot of the
navigation bar seen in Figure 6.2. tab bar.
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6.3 Prototype and Design Patterns

The change of target group resulted in a more colourful prototype for a more playful
experience as seen in Figure 6.3. Detailed views can be seen in Appendix B. The
icons, buttons and tasks should be easy to understand and straightforward, for a
more intuitive design suiting the entire target group.

Figure 6.3: The digital sketches based on the sketches in 6.1.

The start up phase was minimised by not requiring a login and simply joining a
group by scanning or producing a group-speci ¢ QR-code. The rst four screens
in Figure 6.3 represent the start-up phase and is designed in accordance with the
Clear Entry Points pattern [20]. The pattern requires only a few task-oriented and
descriptive entry points into the interface. Creating an interface that is easy to use
would give the user con dence and immediate grati cation.

The missions as well as the photographs and visualisations are presented in a grid
on each respective screen. This is referred to as tHesign patternGrid of Equals
[20]. Grid of Equals can be used to distinctly declare that all items in the grid have
equal importance. It gives the screen a neat, ordered and calm appearance.

The color scheme was created with inspiration from Universeum's website for a
more uni ed and playful design. To create an intuitive and well-understood design,
the Prominent Done Button pattern is used [20]. The pattern was visualised by
placing a big and well-labeled button in the end of the visual ow, for example the
buttons Klar, Ok and Klar med uppdrag! in Figure 6.3.

In line with Apple's Human Interface Guidelines, all artwork in the prototype was
high-resolution images [43]. Agreeing with the guidelines, the icons were correspond-
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ingly designed to achieve simplicity with recognisable illustrations [44]. Furthermore,
the round corners of the icons were implemented programmatically as advised by
the guidelines.

6.4 Testing of the Marvelapp Prototype

The prototype was thereafter tested at Universeum, as described in Section 3.2.1.
The answers to the questionnaire can be found in Appendix D.

The observations and testing exposed some minor usability issues. For example,
some patrticipants clicked on the icons with question marks instead of the task icons
with numbers and camera icons. Another issue was the group aspect. The partici-
pants did not understand that the missions should be performed in groups.

The feedback and results from the testing was taken into consideration when imple-
menting the nal version of the prototype. The usability issues regarding which icon
to press was solved by making it possible to press both icons for the same action.
The nal prototype, the Application, is described in the next chapter.
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