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1. Abstract

This thesis presents an investigation into the design process of an on site and online mobile game
for children as a case study with the National Museum of Denmark.

Through five iterations, the design of the game was refined using the OA3 framework based
on the field of engaging player experiences. The SGDA framework was used as a secondary design
framework focusing on the purposive aspect of the game experience.

The game experience consisted of a mobile game in which the players have to locate charac-
ters and object in a medieval town. In addition, an augmented reality experience was developed in
order to bridge the virtual and physical space of the museum.

In total five iterations of the design were evaluated (including the final experiment). In total 24
children in the age group of 5 to 16 participated in the evaluations. Each test provided knowledge
in regards to the limitations of the design and based on the feedback the design was iterated.

The experimental test sought to investigate how the desire to continue playing the game experience
was affected across three levels: pre, during and post experience. No significant difference was
found between the levels, but the desire to continue increased through the iterations. The test
was conducted at the National Museum of Denmark and 16 children in the age group of 5 to 13
participated.

While participants played the game experience, measures of their player behaviour was recorded,
in order to investigate their relation to engagement. Several interesting relationships were found
and will be the focus for future studies.

The Again-Again table and its relation to the player experience concept of engagement was
investigated and no association was found.

Overall the participants enjoyed the game experience and this thesis shows that such games
are viable in a museum setting and that the iterative design process can be beneficial to games at
museums.



2. Preface

The following study is a master thesis in Medialogy at Aalborg University Copenhagen. The
authors of the study are:

Alexander Kure Risvang Daniel Herrero Ditlevsen
arisval3@student.aau.dk dditle13@student.aau.dk
alexanderkurerisvang@gmail.com danielhditlevsen@gmail.com

The study was made in collaboration with the National Museum of Denmark. The contact at
the National Museum was Jacob Wang, contact info: Jacob.Wang@natmus.dk

The result and references are reported in APA format.

The hyperlinks work by pressing either the year of publication or the figure, table, chapter or
section number.

The study developed an interactive application to use both on site (at the museum) and online
(anywhere). The authors urge the readers to play the game before reading the thesis. Doing so will
provide a better understanding of the content within.

The application consists of two parts, first a game for mobile devices and an AR game, playable
only on Android devices. The .apk files for both games can be found in the Digital Appendix, see
Applications Folder. The AR game needs targets in order to work, these targets are also included
in the Digital Appendix, see AR Targets Folder. The targets need to be printed. The application
used in the thesis experiment is also included in the Digital Appendix, see Experiment Applications
Folder.

The thesis AV presentation is accessible via the following link: https://www.youtube.com/
watch?v=1QGygoOWejM



https://www.youtube.com/watch?v=IQGygo0WejM
https://www.youtube.com/watch?v=IQGygo0WejM

2.1 Abbreviations

Continuation Desire = CD

Objectives, Activity, Accomplishment and Affect framework = OA3 framework
Virtual Reality = VR

Augmented Reality = AR

Player Engagement Process = PEP

Engagement Sampling Questionnaire = ESQ

Game Engagement Questionnaire = GEQ(2)

Game Experience Questionnaire = GEQ

Serious Game Design Assessment = SGDA

Evaluation-Driven Design = EDD



3.1

The motivation for writing this thesis is twofold and consists of a personal and professional
motivation, and an academic motivation.

Personal & Professional Motivation

The authors have worked within the field of games for museums throughout their master’s degree.
Utilizing several different technologies such as smartphones, tablets, immersive virtual reality
and physical interfaces have provided the authors a perspective of what is possible when creating
interactive experiences at museums.

In 2016 the authors collaborated with the Natural History Museum of Denmark, to develop a tablet
game for the Zoological Museum, more precisely for their Evolution exhibition. The museum found
the exhibition difficult for children to understand. The purpose of the study was to detect how a game
could support social experiences for parents and children at the museum, and how parent mediation
provides children a better understanding of complex subjects. The AV presentation for the project
can be seen using the following link: https://www.youtube .com/watch?v=0fRLSWNowWE

During spring 2017, the authors developed an Immersive Virtual Reality experience for Trelleborg
Museum, a museum associated with the National Museum. The experience sought to teach children
about the intangible culture from the Viking age in Denmark. The AV presentation for the project can
be seen using the following link: https://www.youtube.com/watch?v=5J1boK60EMU&t=3s

The authors spent their internship semester (autumn 2017) working for the National Museum
of Denmark, Copenhagen. We developed a game for the for the Peoples of the Earth exhibition.
The game tells the story of a Greenlandic shaman who takes a spiritual journey to see the Mother
of the Sea. The story is a traditional tale from Greenlandic Inuit culture. The game is exhibited at
the museum and the AV presentation for the internship project can be seen using the following link:
https://www.youtube.com/watch?v=UL169-D35Pw


https://www.youtube.com/watch?v=ofRLSWNowWE
https://www.youtube.com/watch?v=5J1boK6OEMU&t=3s
https://www.youtube.com/watch?v=UL169-D35Pw

3.2

For this present thesis, the authors got in contact with the National Museum’s digital coordi-
nator, through their previous contacts with the museum. The idea for this thesis is to provide the
authors with an insight into the design process of a game which can be played both at home and at
the museum, linking the physical location of the museum with online experiences. The authors
want to push the limits of what people expect from museums in regards to digital content, in order
to expand the museums’ target population. The authors want people to think of the museum as
facilitators of culture, which are not dependent on the physical location. The museum should be
able to facilitate culture on all platforms including mobile games, streaming services, and long reads.
This thesis will take the first steps for the authors into researching how creating such application
can be achieved.

Academic Motivation

Serious games and games for museums have become increasingly interesting for museums to
provide their visitors with a more interactive and diverse experience. Together with the increased
interest for such games in the industry, studies into how these games provide the visitors with an
interesting experience, and how such games should be designed has been carried out at various
institutions around the world. The authors have used several different design frameworks in
previous game development processes and found that many of them lack depth in regards to how
an interesting player experience is designed. Research into the field of player experience has been
steadily increasing and the field has been able to categorize the components of such experiences,
together with in-depth frameworks for how to design them. The authors want to expand the depth
of the current design frameworks for serious games, with design methodology from the research of
player experiences.
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4. Introduction

In recent years museums have sought to create meaningful and interesting museum experiences
for their visitors. Interaction has become a central element, changing the traditional museum
experience from a passive experience to an experience where visitors engage and interact with
the museum and its exhibitions. The design of these experiences has changed to a user-centric
approach, where the visitor's interests and desires are catered to. These new experiences fall within
the eld of engaging museum experiences, which can curate the museum'’s exhibitions in a playful
manner (Mortara et al., 2014) and sustain learning while being entertaining (Danks et al., 2007,
Wyman et al., 2011).

Research within the eld of museum experiences show that interactive mediums, such as digital
games, increase the visitor's engagement (Danks et al., 2007; Falk and Dierking, 2012; Haywood
and Cairns, 2006; loannidis et al., 2013; Meecham and Stylianou, 2012; Othman, Petrie, and Power,
2011; Radeta et al., 2017; Waltl, 2006; Yiannoutsou and Avouris, 2012). Several studies propose
methods to measure engagement within the eld of museum experiences and games at museums,
such as Haywood and Cairns (2006) comparing the museum game experience to experiences such
as watching tv or reading, and the Again-Again table is used to measure engagement as the desire
to repeat an activity (Radeta et al., 2017; Van Dijk, Lingnau, and Kockelkorn, 2012).

None of these use engagement evaluation methods used within the elds of game and player
experiences, where the Game Experience Questionnaire (GEQ) (K. Poels, de Kort, and W.A.
IJsselsteijn, 2007), Game Engagement Questionnaire (GEQ(2)) (Brockmyer et al., 2009), and
Continuation Desire (CD) (Schoenau-Fog, 2011b) have been used. It could be interesting to utilize
an engagement measurement tool from the eld of digital games and player experiences within the
eld of museum experiences.

As digital games become a larger part of museums, it is necessary to methodically design the
player experiences. Several studies have researched and evaluated games at museums, but few of
these approach the subject from a game design perspective, with the player experience in focus,
and speci cally the game design process in focus.
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The concept of CD by Schoenau-Fog (2011b) describes the player's desire to continue play-
ing a digital game and is used as a measurement of player engagement. Furthermore CD has
been used in related elds within applied game research such as purposive game development and
narrative engagement (Schoenau-Fog, 2011a; Schoenau-Fog, Louchart, et al., 2013), but not within
the eld of museum experiences. By applying the theory of CD in the eld of museums, it could be
explored how and if museum games can be evaluated according to CD.

Schoenau-Fog, Birke, and Reng (2012) propose that games can be designed using the Objec-
tives, Activity, Accomplishment and Affect (OA3) framework from CD, which describes the player
engagement process (PEP) (Schoenau-Fog, 2011a), and they used it as an iterative design tool
to develop a game (Schoenau-Fog, Birke, and Reng, 2012). It could prove interesting to apply
this iterative design method to the development of a museum game, as none of the studies within
museum experiences present a design framework. Serious games could be a eld that bridges
the two elds, with design frameworks such as the Serious Game Design Assessment (SGDA)
framework (Mitgutsch and Alvarado, 2012) and the Evaluation-Driven Design (EDD) framework
(Emmerich and Bockholt, 2016). Using CD and the two serious game frameworks to develop a
museum game could shed light on how the different elds relate and how museum games can be
designed.

This thesis seeks to research how a game for a museum can be designed by merging design
tools from the eld of game development with the eld of museum experiences. The goal is to
create an engaging game experience at a museum. The authors approached the National Museum
of Denmark to use them as a case for the thesis.

The National Museum has since 1819 been an organization under the Ministry of Culture with
three main tasks: dissemination, conservation of cultural heritage, and research (Nationalmuseet,
2016) and they have the responsibility of making their collections public on a local, national, and
international level (Nationalmuseet, 2017b).

The museum strives to have relevant exhibitions that appeal to a wide audience. They want
to renew their dissemination strategies and exhibitions, especially through digitalization (National-

museet, 2016; Nationalmuseet, 2017b; Nationalmuseet, 2018c¢). In a Non-User Survey carried out
by the museum itself they found that the museum is a "one-time show", meaning that most visitors

do not return after their rst visit (Nationalmuseet, 2017a) and that is something the museum seeks

to change. They want to provide reasons for the public to visit, with products that engage and

maintain visitors (Nationalmuseet, 2017a).

Recently, the museum has launched a strategy where they focus on children (Nationalmuseet,
2018c). Through their Children First initiative, and what they call The Surprising Museum, they
will begin development of digital interactive mediums such as games, that can bridge on site
and online experiences, that utilizes the physical and virtual space, through the use of interactive
narratives (Nationalmuseet, 2018c).

This is an area where this thesis can support the National Museum'’s new strategy, by devel-
oping a game that follows the strategy. It can then be evaluated if such a game can help change the
visitor's desires to return, so that the museum is no longer a "one-time show".

In an interview with the coordinator for the digital initiative at the museum, Jacob Wang, we
learned that they see the general experience their visitors have as being one-dimensional and
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homogeneous. Instead the museum wants to "disrupt the uniformity" and create diverse experiences.
He explained that through the use of casual digital games they want to instill a sense of "magic"
and "wonder" within the visitors.

The National Museum has very few implemented digital games in their exhibitions. In the exhibi-
tion 'Cosplayer! Manga Youth' the visitor's can play one installment of the Legend of Zelda series:
Skyward Sword (Nintendo, 2011) on the Nintendo Wii system. The game includes a lot of content
and it can be argued that it requires several days of playing it to complete it. It is impossible for a
museum visitor to get the full game experience.

The authors of this thesis developed a digital game for the 'Peoples of the Earth' exhibition
called 'The Journey to the Mother of the Sea' which went live in April 2018. Here visitors
experience a traditional Greenlandic Inuit story, where players drum on a physical drum to progress
through the story. It is evident that digital games are underrepresented compared to other content at
the museum, and that the implementation of more games could prove bene cial.

The museum has developed an experience to spearhead their Children's Initiative and The
Surprising Museum strategies. It is called The Boredom Button, and it launched during Easter 2018
(Nationalmuseet, 2018a). The visitor count during the Easter increased by 40 %, indicating that
the new initiative and The Boredom Button are successful in attracting more visitors (Stockmann,
2018).

Other museums around the globe have experimented with digital games, such as the Science
Museum, in the UK (ScienceMuseum, 2018a). They have made several successful games over the
years, i.e. Rugged Rovers and LaunchBall (amongst others), of which the latter is reported to have
over 10 million uses (ScienceMuseum, 2018d).

From an academic perspective, the thesis seeks to research the ef ciency of using a design frame-
work from the eld of applied game research in the eld of museum experiences to develop an
engaging game at a museum.

We want to evaluate how engaging the game is for visitors, and how it can affect the visitor's
museum experience, by con rming if the game can affect their desire to continue playing, indicating
engagement, and if it can have an effect on the desire to return to the museum.

This is a study we have not encountered in the literature and studies within the elds of museum
experiences and applied game research.

The thesis will present an analysis of museum experiences and player experiences, and how
the theory of CD can be applied to the museum context. State of the art museum games and
commercial games will be analyzed to allocate strengths and weaknesses in designs made by other
developers. The iterative design method used in the development of the game for this thesis will be
presented, as well as the process of implementing the design.

A description of the experimental design method is described, with the purpose of evaluating on
the game’'s and this thesis' purpose. Results from the various tests are then reported and discussed.

A future development plan for the game is also presented, as the authors and the museum
are working on fully developing the game and implementing it in the National Museum'’s various
exhibitions and museums.

To summarize, we have the following initial problem statement for the academic work in this
thesis:

How can we design and evaluate an engaging museum game for the National Museum of Denmark.

We will use a game design approach, and look at how a museum visitor experience and a digital
game player experience relate, to create a holistic design merging theories from both elds. This is
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something lacking in the academic research into games at museums. We found that CD can be used
to evaluate a digital game, but it has not been used in the context of museums, something we nd
interesting and will attempt to do.
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