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1. Abstract

The concept of gamification has been adopted by museum education in search for new
ways to engage visitors, reach out to new audience segments and facilitate knowledge
transfer. But despite the interest in games and gamified offers among the public and the
growing number of examples created by museums due to the digital transformation and
the impact of COVID-19, few research studies dedicated specifically to the
implementation of gamification in museum education have been carried out. In the case
of Austria, no specific research paper has been found in relation to the proposed topic.

This paper presents conducted research with the aim to analyse the status of
applied gamification in analogue and digital museum education projects in Austria, the
reasons for the (non) inclusion of gamification and to identify game elements used by
museums. A quantitative method was applied to collect data via an online survey. After
a thorough descriptive analysis, the results show that more than half of the surveyed
museums in Austria offer gamified educational programmes and that the implementation
shows a correlation with their location, focus, ownership, annual budget, and the
existence of a department for education or digitalisation. The reasons for its use are
centred around the visitor and the lack of financial, technological and time resources as
well as know-how hinder its application.

This research was the first of its kind analysing the use of gamification in museum
education across a specific country and it can serve as a basis for future global research
to gain international insights on the topic. Leaning on the obtained results, this research
paper also highlights the benefits of applying meaningful gamification in museum
educational programming and aims at encouraging museum education professionals to
try out the concept to elicit deeper engagement and learning among their audiences.

2. Keywords

Gamification, meaningful gamification, games, game elements, museum education,
informal learning
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3. Justification

Museums have made great strides in involving society as they have become open and
inclusive spaces where participation, democratisation, tolerance, dialogue,
interculturality and interactivity prevail. But encouraging especially young people to
visits and connecting with them remains a challenge for museums. The museums' own
conception differs from their conception in society. Despite the efforts, museums are
often still perceived as elitist and closed institutions. In addition, they compete with a
multitude of other leisure options offered by multinational companies such as Netflix,
Meta, Amazon, or video game producers like Nintendo, PlayStation, or Xbox which enjoy
great popularity among all age groups.

According to a survey conducted by the Interaction Software Federation of Europe
(ISFE) in 2021, 50% of the population in the European market (UK, France, Spain, Italy,
Germany) play video games (ISFE, 2021). The gaming culture has expanded to a high
proportion of the global population attracting millions of players, in which both young
and old appreciate playing in their free time. At the same time, the forms and
functionalities of games have increased with the emergence of the digital world. Because
of their appeal, games, or game elements have begun to permeate other contexts and the
terms "gamification", "games for change", or "games for health" were born (Goodlander,
2011).

In contrast, museum education offers do not get the same attention as commercial
games and do not manage to reach the same number of people. The reason seems obvious.
In the imagination of many, museum education offers are mostly related to formal
learning, which has the misleading reputation of being boring and mandatory while games
are an entertaining pastime. But games do not only provide entertainment. Different
studies have shown that they have a positive impact on the development of cognitive,
emotional, social, and motivational skills and abilities (Granic, Lobel & Engels, 2014)
and can be a powerful tool to stimulate learning.

Some museums have acknowledged gamification as an opportunity within the
digital transformation to provide meaningful learning experiences, stay relevant, protect
and disseminate cultural heritage, and connect with their audiences. But despite the
growing interest in this topic, there are few studies that focus on researching the
implementation of gamification in the museum sector and up to date there is no theoretical
nor practical framework that guides museums on what to consider when implementing
gamification. No study or research project focusing on the analysis of the use of games
and game elements in museums has been found for Austria.

The research summarised in this report was initiated due to this lack of specific
studies in Austria and the opportunity to gather significant data on the topic for the first
time. It was carried out within the master programme Education and Museums. Cultural
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Heritage, Identity and Cultural Mediation at the University of Murcia, Spain. The defined
research questions were: What is the status of gamification in Austrian museums? How
many museums in Austria use gamification in their educational projects, and what types
of game elements are applied? What are the reasons for (not) using game elements? The
overall objective of this research was to analyse the current situation of the
implementation of gamification in Austrian museums, and in particular, to analyse the
number of museums that use gamification in their digital and analogue educational
projects, which are the most applied game elements, and the reasons for (not) using them
through the collection of quantitative data.

The research is the first of its kind focusing on museum education in Austria and
lays the groundwork for future comprehensive studies (1) for other countries, (2) on the
impact of gamification on visitors’ learning in museums and (3) the development of
guidelines or a theoretical framework on how to use gamification successfully in
educational projects. At present, the identification of game elements and their application
in projects can serve as inspiration for museum education professionals giving them ideas
of which elements are most effective for gamifying their museum’s collections in a
meaningful way. An explanation of the concept meaningful gamification is provided, its
relation to museums and benefits on the learning process and audience development are
highlighted encouraging museum professionals to put the concept into practice.

4. Theoretical background

4.1. Terminology

Before diving deeper into the theoretical framework, it is essential to first specify what a
game is in general and to define gamification.

According to Kapp (2012), "a game is a system in which players engage in an
abstract challenge, defined by rules, interactivity and feedback that result in a quantifiable
outcome often eliciting an emotional reaction" (p.2). Kapp’s definition includes three of
the five elements defined by Becker (2021) that every game must have: interactivity, rules
and a quantifiable process or success. In addition, Becker points out that every game has
one or more objectives and a recognizable ending. A game is a structured way of playing
with concrete rules, objectives and goals as opposed to “play” which determines a free
form of unstructured play done just for fun with no specific goal or outcome.

Obviously, gamification derives from the word game. The term gamification was
coined in 2004 by the game designer Nick Pelling, who had the idea of modifying
machine interfaces to make using them more fun and engaging. Shortly after, the idea
was incorporated in other areas such as marketing, formal education or health care with
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previously unknown possibilities that helped to increase its popularity and success
(Rughinis, 2013). As games, gamification is composed of several elements being the
“building blocks from which to construct a game or, conversely, with which to analyse a
game" (Buckley, Exton, Exton & Murray, 2018, p.105). By using gamification, real
processes are transformed in such a way that they acquire the components that make
games so attractive - fun, motivation, and sharing an experience with others.

The most recognized and cited definition of gamification today is proposed by
Deterding, Dixon, Khaled & Nacke (2011) as "the use of game design elements in non-
game contexts" (p.5). Gamification should not be understood as the development of entire
games, but rather as the integration of typical game elements into non-game contexts
(Voit & Hollen, 2022). Perhaps at first, it is difficult to see the difference between
gamification and games, but Deeg (2022) proposes a very simple explanation: if
something is a game in every sense, it cannot be gamification.

4.2. Theoretical framework and previous research

Unlike other sectors such as formal education or marketing, the study of implementing
gamification in museums has long been neglected by academics. As a consequence, there
are few specific studies on the use and impact of gamification and other playful concepts
in museums, and even fewer in museum education. The scarcity of academic studies may
be rooted in the fact that gamification is a relatively new concept (Vary, 2021), so little
is known about its implementation in the museum realm. But due to an overall growing
number of gamification projects and their potential to improve user motivation, Schobel,
Sollner & Sollner (2020) expect increased research endeavours in the future.

In recent years, some studies exploring the use of gamification in museums have
been published. One such study by Cetin & Erbay (2021) identified possible methods of
gamification in museums and their impact on visitors' experiences. Additionally, there
are various exemplary case studies highlighting games for mobile applications developed
by museums and their influence on learning and visitor engagement (Kristianto, Dela &
Santoso, 2018; Elrouby & El Kasrawy, 2019; Coelho et al., 2020; Vary, 2021).

However, a challenge that research on gamification faces regardless of the sector
in which it is applied, is the lack of a uniform typology of game elements, which results
in difficulties regarding research and comparison (Muangsrinoon & Boonbrahm, 2019;
Buckley et al., 2018) and the development of effective game-based solutions (Schobel et
al., 2020) despite the existence of more than 50 theoretical frameworks (Toda et al.,
2019a). Several authors have identified and established typologies of game elements, and
although the typologies are similar, none is identical to the other, resulting in the
incomparability of the different identified elements (Buckley et al., 2018; Dichev &
Dicheva, 2017). Moreover, Schobel et al. (2020) believe that existing classifications of
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game elements lack rigor and require further development, also because many
classifications are limited to reward elements such as points, badges, or virtual goods
overlooking other elements.

The most well-known and referenced theoretical framework for gamification is
Hunicke, LeBlanc & Zubek's MDA Framework (2004), which categorizes game
components into dynamics, mechanics, and aesthetics. The MDA Framework inspired the
creation of other theoretical frameworks, including the MDE Framework by Robson,
Plangger, Kietzmann, McCarthy & Pitt (2015) which emphasizes emotions as a
component instead of aesthetic elements. Another famous theoretical framework is
Werbach & Hunter's taxonomy (2012), which identifies ten game mechanics.

Currently, the most comprehensive typologies are those proposed by Marczewski
(2015) and Toda et al. (2019a). For this research, the proposed taxonomy by Toda et al.
(2019a, 2019b) has been selected as the theoretical basis for the classification of game
elements. The taxonomy was specifically designed for the educational sector and its
creation justified due to the lack of a unified theoretical framework considering the needs
and specifications of the educational sector. Its goal is to provide a standardized taxonomy
of game elements that can be employed in education and support the design of gamified
educational strategies. This taxonomy was selected because the context for which it was
created closely aligns to the museum sector being an informal learning environment.
Moreover, no other framework specifically focused on the museum sector could be found,
demonstrating the need for further research in this area. Dichev & Dicheva (2017) add
that gamification is developing faster than the scientific studies exploring its mechanisms
and methods. There is limited knowledge about how to develop a well-gamified activity
considering the characteristics of educational contexts. The authors call for the need to
systematically study the impact of gamification to confirm its benefits on learning, or
whether gamified learning should become a recognized method in museum education.

The taxonomy of Toda et al. is based on literature review and the collection and
critical comparison of concepts of game elements presented in other theoretical
frameworks. These concepts were analysed semantically, culminating in the selection and
definition of 21 game elements divided into five categories. The five categories are:

— Performance & Feedback: includes elements that measure the player's
performance and provide feedback on the actions taken or assistance to
facilitate actions during the game process.

— Ecological Elements: have the function of making the player interact with
the game environment. The category includes elements that provoke or
enhance the player's actions and interaction with the environment.

— Social Elements: aim to promote interaction, exchange, and
communication among players.
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— Personal Elements: foster the player's intrinsic motivation to perform
actions within the game environment. They give meaning to the actions
taken.

— Fictional Elements: create a narrative framework within the game that
links the player's actions with the game's current story. They create
context, give meaning to the player's actions, and have a significant
influence on the player's experience.

An overview and more detailed description of the 21 elements can be found in
annex A. After the analysis, the definitions of the game elements were evaluated
considering five criteria: comprehensibility, description, relevance, examples, and
coverage in educational contexts. The creation of the taxonomy was supervised and
evaluated by 19 experts on gamification and education.

Toda et al.'s theoretical framework was slightly modified for this research, with
the justification that it did not represent a complete systematization of all important game
elements. Precisely, several game elements were included such as "onboarding" and
"auxiliary information" in the Performance & Measurement category, "role play" and
"player agency" in the Fictional Elements category, "collections" and "open
world/sandbox" in the Ecological Elements category, "social networking" and
"gifting/sharing" in the Social Elements category, and "personalisation" and "challenges"
in the Personal Elements category. The added game elements were retrieved from
Marczewski's theoretical framework (2015) and complement the game elements defined
by Toda et al. The Performance & Measurement category was also renamed to
Performance & Feedback since the terms performance and measurement are almost
identical in meaning in the context in which they are used, and feedback should not be
left out since it plays a very important role on the performance in games and is represented
by elements included in this category.

4.3. Current situation in Austrian museums

The latest survey Gaming in Austria 2021 conducted by the Austrian Association for
Entertainment Software (Osterreichische Verband fiir Unterhaltungssoftware [OVUS])
revealed that six out of ten Austrians play video games, which corresponds to a total of
5.3 million players, or 60% of the entire Austrian population. Along with the popularity
of video games, the survey highlighted the high frequency with which people play
games in Austria. Despite the assumption that only young people play games, the
survey illustrated that the largest group of players was the generation 50+. As the survey
has been conducted biennially since 2017, it indicates the growing popularity of video
games in Austrian society. (OVUS, 2021).
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Although the survey results confirm that playing video games is one of the
favorite pastimes of Austrians, Austrian museums do not seem to give it much
importance. Despite conducting a thorough research, no statistics or analysis could be
found on the use of gamification and game elements in Austrian museums. The latest
report from the Austrian Museum Association on the digital agenda of museums in
Austria (Museumsbund Osterreich, 2019) did not include numbers on gamification or
examples of gamified experiences despite their existence. This indicates a lack of
analysis regarding the implementation and dissemination of gamification in Austrian
museums that the present study aims to overcome.

5. Objectives

The research was guided by the following questions: What is the current state on the use
of gamification in Austrian museums? How many Austrian museums use gamification in
their educational programming and what types of game elements are applied? What are
the reasons for (not) using game elements? Based on these questions, the research pursued
the following objectives:

General objective
— Analyse the status quo of using game elements in museum education in Austria.
Specific objectives

— Analyse the number of Austrian museums that use game elements in analogue and
digital educational projects.

— Analyse the reasons why Austrian museums have (not) implemented game
elements.

— Identify different types of game elements applied in educational projects and
detect the most used ones.

— Detect possible correlations between the implementation of gamification in
museums and other defined variables such as location, ownership, focus, annual
budget, awarded museum quality seal! and existence of a department for
education or digitalisation.

! The museum quality seal refers to the "Museumsgiitesiegel", which is awarded to all Austrian museums
that meet a high level of quality going beyond the minimum standards required for registering a museum.
The criteria for awarding the "Museumsgiitesiegel" are based on the International Council of Museums'
Ethical Guidelines for Museums and guarantee that visitors receive an exceptional museum experience.
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6. Methodology

The following section presents the methodological framework used in the research,
including sample, data collection instrument, procedure, and data analysis.

Given the lack of previous studies on the use of gamification in Austrian
museums, the research used a non-experimental exploratory and descriptive quantitative
method, employing a digital questionnaire as data collection instrument.

The sampling method used was non-probabilistic convenience sampling. Since
the aim of the research was to collect data at a national level, the sample included
museums throughout the territory of Austria, regardless of their size, focus, ownership,
location, or the existence of a department for education and digitalisation. The only
condition was that they needed to be officially registered as museums at the Austrian
Museum Association, which corresponded to 800 museums in total. However, some of
the registered museums share their management and organisational structure, forming an
institutional entity. For this research, only institutional entities were addressed, assuming
that the educational programming for all museums belonging to an institutional entity is
centralised and carried out by the same department.

In total, the sample consisted of 639 institutional entities. Of the 639 entities, 124
had an education or digitalisation department and e-mails were sent directly to them. In
case the e-mail address of the departments could not be found, the questionnaire was sent
to the general email address of the museum with a request to forward it to the responsible
persons for educational or digital agendas, which corresponded to the remaining 515
entities.

The instrument used to collect the necessary data for the research was a digital
questionnaire. This instrument and its digital dissemination were chosen for their
simplicity and speed of distribution and response, the possibility of obtaining a large
representative sample, and the collection of data in a structured manner. The
questionnaire was generated using the programme Limesurvey, a sophisticated and
functional tool for designing professional questionnaires in the academic field.

The final version of the questionnaire consisted of 16 questions that were grouped
in four sections. The questionnaire started with collecting general data on the museum
which had to be filled out by every respondent. The so-called General Data section
attempted to define the museum's profile and included the variables (1) name, (2)
location, (3) focus, (4) ownership, (5) existence of an education or digitalisation
department, (6) annual budget and (7) awarded museum quality seal. These data were
essential for comparing the implementation of game elements with the type of museum
and detecting possible correlations between these variables and the use of game elements
in museums.
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The second section focused on the Educational programming and served to
determine the existence of educational programming and its formats (digital or analogue).
It contained the following variables (1) development of educational projects, (2) types of
educational projects: digital or analogue and (3) responsible parties for digital educational
programming. This part contained a key variable and conditional questions that allowed
to identify which of the contacted museums had educational programming and sorting
out the museums that could not provide more relevant data on the research topic. It was
fundamental to make this differentiation because only museums with educational
programming could answer all questions of the following sections. For respondents that
did not have any educational programming, the survey ended with this section.

The third section named Gamification in analogue education programmes asked
about the existence of gamification in analogue educational programmes and its forms
and was only visible if the respondents had answered positively to the previous section.
The variables were (1) use of game elements and (2) types of game elements applied.

The fourth and last section Gamification in digital educational programmes was
the central and most extensive block of the survey. It collected data on the identification
and implementation of game elements in digital educational programmes in Austrian
museums. The included variables were (1) use of game elements, (2) types of game
elements applied taking into consideration the modified taxonomy of Toda et al. (2019b)
that can be found in annex A, (3) reasons for implementation and (4) implementation
challenges.

Most of the questions were mandatory, i.e., they had to be answered to proceed in
the questionnaire. The type of questions used were (1) open-ended question, (2) single-
answer multiple choice question and (3) multiple-answer multiple choice question. The
questionnaire followed a logical structure including some conditional questions.
Depending on the respondents' previously given answers, these questions would be
visible or not. A representation of the logical structure of the questionnaire can be found
in annex C. An overview of the variables and their relationship to the research objectives
and corresponding questions is provided in Annex B.

The elaboration of this research and the data collection procedure consisted of
various phases. It began with the formulation of the research question to find a solution
or answer to an existing problem, followed by the definition of the objectives that the
research aimed to achieve. After defining the topic and scope of the research, scientific
literature was sought on the theory of gamification, the application of gamification in
museums, and typologies of game elements.

Afterwards, the questionnaire design process began. In the brainstorming and
conceptualization phase, a series of possible questions and variables were drafted, from
which the ones with the most potential to answer the research question and collect
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relevant data were selected. Later, the questions and variables were reviewed and
subjected to several modifications. Once the final questions were chosen, a pilot version
of the questionnaire was developed and evaluated by externals to check the logic and
structure of the questionnaire. After including their feedback, the final questionnaire was
designed using the Limesurvey software. The content of the final questionnaire was
evaluated in collaboration with seven experts coming from various sectors (museum
education, experimental game culture, digital transformation of the museum sector,
marketing and digital technologies, cultural studies).

The questionnaire was sent out in October 2022 to 639 contacts via e-mail, of
which 124 were direct e-mails to education or digitalisation departments. In total, 248
responses were obtained in five months. Out of the 248 responses, only 147 were valid,
as the rest were incomplete. After the initial data analysis, the total number of complete
responses had to be revised, as some museums had filled out the questionnaire multiple
times, and the duplicate responses had to be eliminated. Therefore, the final sample
consisted of 143 responses.

The data analysis aimed at extracting significant results in line with the research
objectives. The undergone steps included data preparation, which involved coding and
cleaning if necessary, exploration, comparison and interpretation of the data,
visualisation, and result extraction as suggested by Hernandez et al. (2015).

The data collected via the online questionnaire was exported and transferred to an
Excel file and imported into Microsoft Power BI for analysis. The coding of the data
collected through multiple-choice questions was performed directly in the Limesurvey
programme. In the case of single-answer multiple-choice questions, the codes were the
same as the eligible values, and in the case of multiple-answer multiple-choice questions,
the codes "Yes" were assigned to each selected value, "No" to the values not selected, and
"N/A" automatically if the question was not shown because it was a conditional question.
Data collected through open-ended questions were manually coded after content analysis,
quantifying the number of identical responses based on research interests and the
theoretical framework. Thus, the collected data did not require specific editing. Only data
collected from a specific variable required cleaning or correction since two respondents
had selected contradictory values in a multiple-answer multiple-choice question. The
removal of the erroneous value was done after consulting with the respondents for the
correct value.

A descriptive statistical analysis of all variables was performed manually in Excel
and automatically in Microsoft Power BI and their relationship with the research
objectives was explored. The analysis performed was mainly of two types: frequency
distribution and mode-type central tendency measures. The types of charts used to
visualize the data and present the results were circular, grouped bar charts, and 100%
stacked column charts.
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7. Results

The research with its underlying question and objectives sought to analyse the current
situation of the implementation of gamification in educational programming in Austrian
museums. Particularly, it aimed to find out how many museums use gamification in their
educational projects, both analogue and digital, identify the most commonly used game
elements, the reasons for their implementation, and the challenges faced. In addition, it
explored possible correlations between the museums, considering their location, focus,
ownership, existence of a department for education or digitalisation, awarded museum
quality seal, and annual budget, and the use of gamification.?

In total, 143 museums responded to the survey which corresponds to 22% of all
registered Austrian museums obtaining a nationally representative sample of the Austrian
museum landscape in terms of museum location, focus and ownership as the analysis of
the museums’ general data showed.

7.1.  Educational programming and formats

The first step in achieving the objective of analysing how many Austrian museums use
gamification in their educational programming was to identify the number of surveyed
museums that had an educational programme in place.

As shown in Figure 1, the obtained results indicate that out of the 143 museums
that responded to the questionnaire, 85% had an educational programme. Only 9%
reported that they did not have an educational programme, and 6% could not provide any
information because the person filling out the questionnaire did not know if there existed
an educational programming in the museum. In terms of the formats provided, 84% of all
surveyed museums confirmed that they offered analogue educational projects (Figure 2),
and 50% stated that they had developed digital educational projects (Figure 3).

ves
m No

I don't know

Figure 1. Frequencies and Figure 2. Frequencies and Figure 3. Frequencies and
percentages educational percentages analogue percentages digital
programming. educational projects. educational projects.

2 Graphs on the data obtained for each mentioned variable can be found in annex D.
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In summary, more than three quarters of all Austrian museums responding to the
survey, have an educational programming. All museums except one offer analogue
educational programmes and half of them also digital ones.

7.2.  Game elements applied in educational programmes

Regarding the objective of finding out the number of museums that use gamification in
educational programmes, the results show that more than half (52%) of the museums that
had analogue educational projects used game elements (Figure 4). Similarly, of the
museums with digital educational projects, more than half used game elements (Figure
5). These numbers demonstrate that, of all Austrian museums having an educational
programming, more than 50% have already experimented with and implemented
gamification in their educational offerings regardless of the format.

mYes mYes

mNo m No
I don't know I don't know
mN/A mN/A
Figure 4. Frequencies and percentages gamified Figure 5. Frequencies and percentages gamified
analogue educational projects. digital educational projects.

Summarising, more than half of the Austrian museums that answered the survey have
used game elements in their educational programmes. In general, museums apply
gamification more in analogue educational projects than in digital ones.

7.3.  Reasons for (not) using gamification

Regarding the objective related to the reasons why museums (do not use) use game
elements, the 24 museums that did not have gamification implemented in their digital
educational projects were asked about the reasons. The most selected reasons were lack
of knowledge (selected by 50% of the respondents), lack of financial resources (50%),
lack of appropriate technology/hardware/software (50%), and lack of time (46%). The
least chosen answer options were lack of support from leadership (0%), little interest from
the audience (4%), absence of suitable formats (13%), and lack of interest among team
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members (17%). The detailed results are shown in Figure 6. These results demonstrate
that the lack of gamification in museums is not due to a lack of interest, but rather due to
a lack of knowledge and financial, temporal, or technological resources.

m%Yes = %No

50% 50% 50% 6%
33% 33% e
D2 13%)
4% ]

Figure 6. Percentage reasons for not using gamification in digital educational projects.

On the other hand, among all museums stating that they used gamification in their digital
educational projects, the predominant reasons for implementation, visible in Figure 7,
were to offer a better user experience (selected by 76% of the respondents), improve the
museum's educational offerings (74%), and diversify the museum's audience (71%). The
least chosen answer options were using gamification to generate new revenue (10%) and
to increase the number of digital users (21%). Three respondents mentioned in "Other"
that they used gamification during the Covid-19 lockdown.

In summary, the results indicate that museums use gamification mainly to improve
the museum experience for visitors, making it an unforgettable experience, as well as to
enhance educational programmes and attract new audience segments. On the other hand,
the lack of knowledge and financial, time and technological resources are hurdles that
hold museums back from implementing gamification.
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Figure 7. Percentage reasons for using gamification in digital educational projects.

7.4. Most used game elements

Via the questionnaire, it was also possible to identify the most commonly used game
elements divided into five categories. The definition and explanation of all game elements
that will be mentioned hereafter can be found in annex A. Of all the museums that had
gamified digital educational projects, 43% used the "omnboarding", "progress" and
"recognition" element, which were the most chosen elements in the Performance &
Feedback category (Figure 8). In the Ecological Elements category (Figure 9), the
"imposed choice" element predominated (used by 50%), followed by "collections" (33%).
In Personal Elements (Figure 10), "challenges" and "objectives" were spearheading the
ranking (both used by 22 museums or 52%). The most used element in the Social
Elements category (Figure 11) was "cooperation" (43%). The leader in the Fictional
Elements category (Figure 12) was by far "storytelling" (52%). In the last two mentioned
categories, the response option "none" was marked more often than all other eligible game
elements, which means that these elements are rarely implemented in the museum realm.

In summary, the most used game elements regardless of category are

"storytelling", "challenges", "objectives", and "imposed choice". Each of these elements
is used by more than half of all museums with digital educational projects. In addition,

nn nn

onboarding," "progress," and "acknowledgment" elements reached
significant numbers as well.

the "cooperation,
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Figure 8. Percentage most used game elements in category Performance & Feedback.
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Figure 9. Percentage most used game elements in category Ecological Elements.
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Figure 10. Percentage most used game elements in category Personal Elements.
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Figure 11. Percentage most used game elements in category Social Elements.
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Figure 12. Percentage most used game elements in category Fictonal Elements.

7.5. The correlation between defined variables and the use of
gamification

In order to detect how other museum variables and the use of gamification among
Austrian museums are related in accordance with the research objective, a comparative
analysis was performed. This involved comparing the use of gamification alongside other
variables associated with museums, such as their location, focus, annual budget,
ownership, as well as possessing a museum quality seal and having a designated
department for education or digitalisation.

When comparing the use of gamification with the museum's focus, it was found
that museums of all types incorporated gamification into their analogue and digital
educational projects, albeit in varying degrees. As shown in Figure 13,
history/archaeology (60% of the respective museums), science/technology (50%), and
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multidisciplinary museums (50%) had the highest rates of using game elements in their
analogue educational projects.

Regarding the application of gamification in digital educational projects (Figure
14), the rates differ from analogue educational projects mainly because the number of
museums with digital educational projects was comparatively lower based on the
collected data. As a result, the value "N/A" appears more frequently in all focus variables
in digital educational projects than in analogue ones. This value was automatically saved
as response when the respondent had not been asked this conditional question because
they indicated that their museum did not have digital educational projects making it
impossible for them to answer this question. Among museums with digital educational
projects, art museums (38% of the respective museums), science/technology museums
(38%), and history/archaeology museums (37%) incorporated gamification elements the
most. But in comparsion to analogue projects, the degree is significantly lower.
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Figure 13. Percentage gamification in analogue educational Figure 14. Percentage gamification in digital educational
projects by museum focus. projects by museum focus.

In both formats, the numbers regarding children museums, ethnography/ethnology
museums, and applied arts/design/architecture museums were not very insightful due to
the insignificant number of responses, and therefore omitted.

Regarding the location of the museum, as shown in Figure 15 and 16, the
comparison of the application of game elements indicates that museums located in Vienna
have the highest use of gamification in their educational programming, both analogue and
digital. 67% of the Viennese museums that responded to the survey had implemented
gamification in their analogue educational projects, and 58% in the digital ones. Other
Austrian states that show a high rate of gamification in museums and their analogue
educational projects are Tyrol (57%) and Carinthia (56%). In contrast, in gamified digital
educational projects, Upper Austria (36%) and Tyrol (36%) are leading the ranks behind
Vienna. Burgenland was not taken into consideration due to the insignificant number of
responses received.
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. . ) Figure 16. Percentage gamification in digital educational
educational projects by location.

projects by museum focus.

In relation to ownership, the museums with the most affirmative responses to the
question of whether they use gamification in their analogue educational projects (Figure
17) were museums belonging to the public sector (64%) which includes federal, state-
owned, and municipality-owned institutions. Taking into account digital educational
projects (Figure 18), museums in the public sector (36%) also top the ranking.
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Figure 17. Percentage gamification in analogue Figure 18. Percentage gamification in digital
educational projects by ownership. educational projects by ownership.

The data analysis revealed a correlation between the annual budget of museums and
their use of gamification in both analogue and digital educational projects. It is evident
that museums with higher budgets tend to incorporate gamification more frequently
(Figure 19 and 20). 79% of museums with a budget of over one million euros had
implemented game elements in both analogue and digital educational projects. 67% of
museums with a budget between half a million to one million euros had game elements
in their analogue educational projects, and 50% in their digital educational projects. While
60% of museums with budgets between 100.000 and 500.000 euros still employed
gamification in their analogue educational projects, the number decreased significantly
with respect to digital educational projects where the rate was only 30%.
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The same happened with the number of museums with a budget of less than 100.000
euros: 43% for analogue educational projects compared to 14% for digital educational
projects. Again, the number of "N/4" for museums with a budget of less than 100.000
euros in gamification in digital educational projects was very high (62%), indicating that
museums with low budgets generally do not have digital educational projects.

Comparing the data of museums that used gamification and had a museum
quality seal revealed that they used game elements more frequently in their analogue and
digital educational programming compared to museums without a museum quality seal.
As shown in Figure 21, 67% of the museums with a quality seal also implemented game
elements in analogue educational projects compared to only 39% without one. In digital
educational projects (Figure 22), the divergence between both numbers was even greater.
43% of the museums with a museum quality seal also had gamified digital educational
projects compared to 14% without a museum quality seal.

The museum quality seal is an indicator that museums awarded with it are
committed to offering their visitors a qualitative experience. Consequently, it is
unsurprising to observe a greater number of projects incorporating game elements
among these museums.
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Figure 21. Percentage gamification in analogue
educational projects by quality seal.

educational projects by quality seal.
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Finally, the results indicate that museums that had a department for education
and digitalisation also had a higher rate of gamification implementation in both
analogue (63%) and digital (40%) educational programmes compared to museums that
did not have any department (Figure 23 and 24).
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Figure 23. Percentage gamification in analogue Figure 24. Percentage gamification in digital
educational projects by existence of an education  educational projects by existence of an education
and/or digitalisation department. and/or digitalisation department.

In summary, the use of game elements shows a correlation with various variables
including the museum’s focus, its location, ownership, annual budget, the existence of a
museum quality seal and a department for education or digitalisation. The results
indicate that museums specialising in history/archaeology and science/technology tend
to have more gamified educational projects. Museums in Vienna, the capital of Austria,
offer more educational projects with game elements than museums located in other
Austrian states. In terms of ownership, museums belonging to the public sector have the
highest frequencies regarding the implementation of gamification. Notably, the data
highlights that museums with larger allocated budgets, a museum quality seal, and a
designated department for education or digitalisation display the highest rates of
incorporating gamification.

8. Discussion and Conclusion

The aim of this research was to analyse the current state of gamification implementation
in Austrian museums. In particular, the objectives sought to determine the number of
museums that use gamification in their educational programmes, explore the reasons for
the (non) use, identify different types of game elements applied and discover correlations
between the museum’s location, focus, ownership, annual budget, awarded museum
quality seal and existing department for education or digitalisation and the use of
gamification.
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The results of this research confirm for Austria what was postulated in other
studies (Johnson, Adams, Estrada & Freeman, 2015; Madsen, 2018; Cosovic & Ramic,
2019): gamification has made its way into the museum realm. As Madsen (2018) writes,
"game-based learning and gamification has gained a lot of interest in academia,
edutainment and learning [...] and this interest is also becoming visible within museums"
(p.1-2). According to the objective, the analysed data illustrate that more than half of all
surveyed Austrian museums with analogue and/or digital educational programmes have
implemented gamification. This is particularly interesting since most of the surveyed
museums have a limited annual budget of less than 100.000 euros. Prior to conducting
the research, the assumption was that some Austrian museums had already experimented
with gamification, but not to the extent indicated by the results. It is presumed that the
development of digital projects was largely influenced by the pandemic, which made
museums realize the importance of adapting to the digital world in order to stay relevant
and respond to the needs of their audiences.

From the data collected, it can be deduced that gamification is a newcomer to the
museum field, meaning that most museums have just started applying gamification, also
taking into consideration that the concept of gamification emerged only two decades ago
and the museum sector has not been the first to follow the trend. However, it is difficult
to predict the development of gamification in museums in the future. Johnson et al. (2015)
expect an increase in game elements applied in museums for the next years. Nonetheless,
it is also possible that the implementation of gamification will be reduced due to the fact
that a theoretical framework and instruments are still missing to be able to analyse the
effects of gamification on learning and audience retention in museums. It is assumed that
gamification helps to improve learning and enhance the museum experience, but its
effectiveness cannot yet be reliably measured.

The implementation of gamification shows a relationship with other defined
variables such as the museum's annual budget, focus, location, ownership, the bestowal
of a museum quality seal, and the existence of a department for education or digitalisation.
Museums located in Vienna, with a budget of over half a million euros, focusing on
history/archaeology or science/technology, belonging to the public sector, holding a
museum quality seal, or having a department for education or digitalisation are most
likely to offer gamified educational projects. The relationship of these variables with
applied gamification is more pronounced in digital educational projects than in analogue
ones.

The results indicate that institutions mainly use gamification to improve the
museum experience for visitors, making it an unforgettable experience, enhance
educational programming, and attract new audience segments. This reflects the mission
of museums in the 21st century: to put the audience at the centre of their work and
diversify it. As Ellsworth & Deangelis (2011) describe, gamification, especially when it
dissolves the boundaries between digital and physical, can push the creation of even more
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attractive and meaningful experiences for visitors by offering various levels of immersion
or interactivity. However, the lack of knowledge and financial, temporal, and
technological resources prevent the implementation of game elements in museums. Other
challenges that add up are the short lifespan of digital devices and the rapid change of
technology (Cetin & Erbay, 2021).

Surprisingly, the most used game elements in other sectors that apply
gamification, such as points, levels, badges, or time pressure, do not spearhead the
ranking of use in museums. The mentioned elements mainly provoke extrinsic motivation
in people and were responsible for gamification also being called "exploitationware"
(Deterding et al., 2011; Buckley et al., 2018), "pointsification" (Robertson, 2010), or
"chocolate-covered broccoli". These terms refer to the abuse of game elements to turn
tedious tasks into something enjoyable without really understanding the context in which
the elements are embedded, the needs of the target group and without having a narrative
backbone. The list of the most used elements in museums includes the elements
“storytelling”, “challenges”, “objectives” and “restricted choice” which evoke intrinsic
motivation and create meaningful links with players. Each of these elements is used by
more than half of all museums with digital educational projects. Similarly, the elements

“cooperation”, “onboarding”, “progress”, and “acknowledgment” are among the most
used elements.

These results coincide with the concept of meaningful gamification proposed by
Nicholson (2012). According to the author, meaningful gamification refers to the “use of
gameful and playful layers to help a user find personal connections that motivate
engagement with a specific context for long-term change” (Nicholson, 2015, p.1). The
use of external reward elements like points or badges does not effectively motivate people
and does not benefit long-term learning. On the contrary, meaningful gamification places
the players and their needs at the centre when integrating game elements in non-game
contexts, which triggers intrinsic instead of extrinsic motivation. Meaningful
gamification reintroduces the dimensions of freedom, choice and agency into the learning
process that have been removed in gamified contexts overlaid with reward-based game
elements.

While gamification is focused on adding an overlay of points, levels,
achievements, and badges to a real-life setting, meaningful gamification is
focused on adding an overlay of play elements to a real-life setting. To be
most likely to be meaningful, gamification models should allow
participants the freedom to choose how to engage, the tools to create their
own gamification elements, and the ability to build social connections with
other users based upon common interests. (Nicholson, 2012, p.1-2)

Nicholson argues that museums are perfect for implementing meaningful
gamification because they are spaces that naturally embody the characteristics of the
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concept. Museums promote exploration, are places of free-choice-learning according to
Falk & Dierking (2000), facilitate the finding of personal meaning, curiosity and the
interaction and exchange with others.

Regarding the limitations of the study, the results cannot be compared with those
of other countries due to the lack of similar international studies in the museum field.
International research conducted that is limited solely to the study of gamification in
museums or cultural heritage focuses on finding examples of gamification in museums
or a very specific area or theme. They focus on serious games (Paliokas & Sylaiou, 2016;
Cosovic & Ramic, 2019), the use of special technology such as smart objects and linked
data as the basis for gamification (Lopez-Martinez, Carrera & Iglesias, 2020), or game
elements in mobile applications (Vary, 2021; Yiannoutsou & Avouris, 2012; Xhembulla,
2014). No similar study to the present research has been found that examines the use of
gamification in museums at a national level.

In contribution to the overall museum research, this study was the first of its kind
in Austria to examine the relationship between museums, the concept of gamification,
and its implementation in educational programming. Until now, the number of museums
with educational projects incorporating game elements was unknown, neither were the
reasons for their implementation, the challenges faced, or the types of game elements
applied. With the current situation analysed, the study invites further analysis regarding
the development of gamification in the museum sector in Austria in the future and to see
how educational projects with game elements will develop. Likewise, in parallel with the
development of the video game industry, it could be observed whether new game
elements are developed and applied in museums, whether the reasons for their
implementation change, or if museums face new challenges previously unknown. Beyond
that, the focus of research and objectives could be shifted to visitors and explore how
gamified educational projects resonate with visitors in Austria, their impact on visitors'
learning in museums, and whether they actually improve the museum experience through
the development of a reliable theoretical framework to measure this impact.

Gamification applied in museums and its effects on visitors' learning are still "terra
incognita" due to the lack of studies and a theoretical framework. Experts call for the
creation of a universal and standardised scientific framework to analyse and evaluate the
impact of gamification on learning about cultural heritage. As the first of its kind, this
study opens up possibilities for future research that continues to analyse the development
of the application of game elements in museums in Austria and on a global level creating
a basis for international comparison that measures the impact it has on learning taking
place in museums and on the visitor experience.
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10. Annexes

10.1. Annex A — Game elements typology

Table 1

Typology of game elements based on the taxonomy proposed by Toda et al. (2019a, 2019b)

Category “Performance & Feedback”

This category includes elements that measure the player's performance and provide feedback
on the actions taken or assistance to facilitate actions during the game process. Elements in
this category react to the player's actions and indicate the effect and performance of their
actions in achieving the final goal. Likewise, these elements serve to compare their actions
and performance with those of other users.

Onboarding Introduction/explanation of game mechanics at the beginning of
the game, such as a tutorial that introduces the player to the game
world and shows what is possible and how to perform actions.

Signposting Hints, comments, indications that help the player when feeling
lost/stuck.
Levels Stages in the game that the player must master to advance in the

game/reach the final goal, with increasing difficulty and
expanded possibilities/skills.

Progress Visual feedback that shows the player how much progress has
been made in the game, such as progress bars, indicators,
unlocked areas on game maps, etc.

Points A counting unit that measures the player's performance, such as
experience points, achievement points, etc.

Acknowledgement A type of feedback that marks the player's progress and is
awarded to them after the successful completion of specific
actions, such as medals, badges, trophies, etc.

Statistics Visible information for the player related to their
results/performance in the game, such as performance indicators,
resource indicators.

Category “Ecological elements”

These elements have the function of making the player interact with the game environment.

The category includes elements that provoke or enhance the player's actions and interaction

with the environment. Without elements of this category, the environment would be static and

learning could not be incentivized.

Chance Use of randomness to increase/decrease the probability of
actions, e.g. random number generator, card shuffling function,
roulette, etc.
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Imposed choice Choices that the player must make to advance in the game, the
player has multiple options available. The narrative and
gameplay are driven by the player's choices.

Virtual economy In-game trade, monetisation of game values and other elements,
e.g. purchase of virtual goods, transactions, use of in-game
currency, player-to-player trading, etc.

Rarity / Content- Limited and collectible resources that are only available for a
unlocking short time, are only available under certain conditions, or after
certain levels/actions are completed, etc.

Time pressure Time limits in the game, e.g. countdown, timer, clock.
Collections Possibility to collect items in the game and use them or create
collections.

Open World/Sandbox Independent exploration possible within the game, possibility of
independent content generation, e.g. as in video games like
Minecraft, Roblox, World of Warcraft.

Category “Social elements”

The social elements aim to promote interaction, exchange, and communication among
players. Playing or learning are not solitary actions, they can be performed by interacting
with others.

Competition When two or more players compete to achieve a goal (e.g.
challenges, rankings, player vs player battles/duels).

Cooperation When two or more players work together to achieve a common
goal, such as multiplayer, teamwork.

Reputation Titles that the player collects in the game and that give them
status within the game.

Gifting Passing game objects and goods to other players.
Social pressure Pressure to have social interactions with other players both inside

and outside of the game world, for example weekly challenges
that require each player on a team to complete a challenge.

Social Network Possibility to interact, exchange ideas with other players during
the game or search for known players, for example through a
chat function, comments, creating "friend lists", etc.

Category “Personal elements”

These elements foster the player's intrinsic motivation to perform actions within the game
environment. They give meaning to the actions taken.
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Novelty Availability of new information during the course of the game,
integration of new content, for example surprises, updates, Easter

eggs.

Objective Setting certain actions/goals that must be fulfilled/achieved to
successfully complete the game, there are short-term goals and
long-term goals or the ultimate goal, for example completing
quests, reaching milestones, missions.

Challenge Indications/actions that the player must master using their
knowledge, for example treasure hunt, boss battle.

Renovation Possibility of repeating/starting an action again, for example
extra lives, reinforcements, new beginnings.

Sensation Using the player's senses to create new experiences, for example,
visual stimulation, acoustic stimulation (for example, through
playful and dynamic interfaces, VR, AR, etc.)

Customization Options for customization/modification of certain aspects in the
game system (color, images, name, etc.), use/selection of avatars.

Category “Fictional elements”

These elements create a narrative framework within the game that links the player's actions
with the game's current story. They create context, give meaning to the player's actions, and
have a significant influence on the player's experience.

Player agency Refers to the player's ability to influence the course of the game
and the order of events within the game world through their
decisions/actions/strategy.

Storytelling The existence of an underlying story within the game and the
way this story is told during the game (for example, through the
use of text, audio clues, sensory resources, or animated scenes).
Role playing The possibility of slipping into the role of one or more characters
in the game.
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10.2. Annex B — Table of variables

Table 2

Table of variables

Section
1. General data on the

Objective

Detect possible correlations between the use of

—_

Variables

Name of the museum

Question type

Open-ended question - required

museum gamification and the defined variables. 2. Location Single-answer multiple choice question - required
3. Focus Single-answer multiple choice question - required
4. Existing education and/or digitisation department Single-answer multiple choice question - required
5. Ownership Single-answer multiple choice question - required
6. Museum quality seal Single-answer multiple choice question - optional
7. Annual budget Single-answer multiple choice question - optional
2. Existence of an Selective question to identify which museum has 8. Development of educational projects Multiple-answer multiple choice question - required
educational programme educational programming. If yes, the questionnaire 9. Types of educational projects: digital or analogue Multiple-answer multiple choice question - required
will continue. If not, the questionnaire will end 10.  Responsible parties for digital educational programming Single-answer multiple choice question - optional
with this question since the following questions
cannot be answered.
3. Game elements in Analysis of the current state, the specific number 11.  Use of game elements Multiple-answer multiple choice question - required
analogue education of museums; 12.  Types of game elements applied Open-ended question - required
programmes Identification of different types of game elements.
4. Game elements in digital Analysis of the current state, the specific number 13. Use of game elements Multiple-answer multiple choice question - required
education programmes of museums, and the challenges and reasons for
(not) using them; Identification of different types 14.  Types of game elements applied Multiple-answer multiple choice question - required
of game elements.
15.  Reasons for implementation Multiple-answer multiple choice question - required
16.  Implementation challenges Multiple-answer multiple choice question - required
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10.3. Annex C — Logical structure of the survey

¢ cneral Name Ownership Education and/or digitalization
' Location Museum quality seal department
Focus Annual budget

Data

Educational programming

Don‘t know

End of survey End of survey

Digital Analogue

Responsibility

Educational programmes
with game elements

End of survey End of survey

End of survey

Types of applied game elements

End of survey

LEnd of survey

Figure 25. Logical structure of the survey.
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10.4. Annex D — General data of the surveyed museums

W Lower Austria
W Upper Austria
m Styria

W Salzburg

| Tyrol
mVienna

m Carinthia

m Vorarlberg

H Burgenland

Figure 26. Frequency and percentage of museums by location.

m History / archaeology

m Other

m Multidisciplinary

W Art

m Historical site

m Science / technology

m Ethnology / ethnography

W Applied arts / design / architecture

m Children museum

Figure 27. Frequency and percentage of museums by focus.
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m Yes, education/mediation
m Yes, both

None
m Yes, digitalisation

m | don't know

Figure 28. Frequency and percentage of museums by existence of an education and/or
digitalisation department.

W Private sector
m Public sector

Other

Figure 29. Frequency and percentage of museums by ownership.
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W > a million £

m 500.000 - one million €
m 100.000 - 500.000 £

m < 100.000 €

B | don't know

m N/A

Figure 30. Frequency and percentage of museums by annual budget.

mYes

69; 48% .

m | don't know

Figure 31. Frequency and percentage of museums by museum quality seal.
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