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Abstract

This study explores how location-based audio games can foster historical empathy by
connecting museum narratives with real-world heritage sites. Developed in
collaboration with the Vistergotland Museum in Skara, the prototype guides players
through the city using GPS-triggered audio, encouraging spatial imagination and
emotional engagement. Adopting a mixed-methods approach, the research combines
narrative co-design, iterative prototyping, and empirical testing with ten participants.
Data were collected through observations, questionnaires, and semi-structured
interviews informed by the VALERIE framework (Carneiro, Viana and Darin, 2021)
and the Historical Empathy Measurement Tool (HEMT) (Crompton et al., 2023).
Results indicate that audio-first design enables immersion without visual distraction
and supports affective engagement with historical content. While most participants
reached mid-level historical reflection, deeper contextual understanding was less
frequent, suggesting further potential for design refinement. This study offers practical
insights into the design of non-visual, site-specific games for cultural heritage, and
contributes to ongoing discussions on empathy, narrative, and place-based interaction
in serious game research.

Keywords: serious games, cultural heritage, location-based games, audio games,
historical empathy
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1 Introduction

Games have been considered as promising tools for cultural heritage for years. Many
museums now integrate digital games to their exhibition space to immerse visitors in
dynamic narratives (Navarrete, 2019; Barkova et al., 2019). Yet, despite their potential, these
solutions often fall short in bridging the gap between curated museum exhibitions and the
fragmented, dispersed historical sites embedded within urban landscapes. Existing
approaches, such as in-exhibition VR simulations or location-based AR apps, either isolating
users in virtual environments or overwhelming them with screen-dependent interactions
(Chatzidimitris et al., 2016; Mortara et al., 2014).

This study proposes an alternative paradigm: location-based games that prioritize non-visual
interaction to integrate digital storytelling with physical exploration. Using 3D spatial audio,
and GPS-triggered narratives, such games aim to anchor historical knowledge within its
original context, transforming city streets into living museums. For instance, a player might
follow the singing of the monks to discover the location of an old monastery, guided solely by
soundscapes that blend past and present. This approach not only minimizes screen
distraction but also invites users to experience heritage in situ, fostering connections
between institutional narratives and the tangible remnants of history.

The research addresses three core questions:

RQ1: How do players perceive the experience of a location-based audio game designed to
foster historical empathy?

RQ2: To what extent does the game elicit historical empathy?
RQ3: What factors contribute most to eliciting historical empathy?

To address these goals, the project adopts a mixed-methods approach that combines
contextual inquiry, narrative co-design, iterative prototyping, and empirical user testing. A
total of 10 participants tested the final prototype in real-world settings. Data were collected
through field observation, questionnaires, and semi-structured interviews informed by the
VALERIE framework (Carneiro, Viana and Darin, 2021) and the Historical Empathy
Measurement Tool (Crompton et al., 2023).

This study contributes both practical and theoretical insights. It demonstrates how audio-
first design can support immersive and accessible experiences in cultural heritage games,
and offers empirical findings on the emotional and cognitive dimensions of historical
empathy in location-based contexts.

The remainder of this paper is structured as follows: Section 2 shows the research
background and previous research, Section 3 states the research questions and details the
research methods, Sections 4 presents the prototype development process, Section 5
demonstrates the prototype result, Section 6 the data collection and analysis, and Section 7
discusses the conclusion of this study and potential future work.



2 Background

This study is situated at the intersection of cultural heritage, games, location-based
technologies, and audio storytelling. While very few previous studies have addressed all four
aspects together, a considerable amount of research has explored related topics from various
perspectives and disciplines.

The Background section is structured in four parts: The first part begins with a discussion of
the broader context of using serious games (SGs) in cultural heritage (CH), the focus then
narrows to the use of narrative in these SGs; The second part presents studies that focus
specifically on location-based games (LBGs) applied within CH settings; Given the project's
emphasis on audio as the primary narrative and interactive medium, a review of audio-
focused experiences is included in the third part; Lastly, a key theoretical concept of this
research is introduced: historical empathy.

2.1 Serious Games for Cultural Heritage

Serious games (SGs) are games with goals beyond entertainment (Greitzer et al., 2007), and
they have long been considered as promising tools for cultural heritage (CH) (Foni et al.,
2010). The main objectives of the SGs for CH including cultural awareness, historical
reconstruction, and heritage awareness (Mortara et al, 2014).

Existing SGs for CH can be categorized into three main types: prototypes and demonstrators
that used for academic or experimental purposes but not widely released; virtual museums
that offer interactive experiences or present digital replicas used in museum or remote
learning; and commercial historical games that are more entertainment-focused but
alsoprovide historically themed gameplay (Anderson et al, 2010).

Technological aspects that are emphasized in cultural heritage serious games (CHSGs)

studies include game engine infrastructure, virtual world interfaces (VR, AR, and MR),

rendering techniques, and artificial intelligence (Anderson et al, 2010). Some other studies

also point out that the most popular approaches of integrating games with museum content

involves the use of interactive touchscreens, Augmented Reality (AR) and Virtual Reality (VR)
devices within exhibition spaces (Navarrete, 2019) (Barkova et al., 2019).

Regarding practical methodologies, the study of Laiti et al (2020, pp.296-311) incorporate
perspectives from CH field, including techniques such as participatory observation,
qualitative interviewing, and textual analysis.

While the broader field of cultural heritage serious games (CHSGs) discusses diverse design
approaches and technological considerations, the project presented in this thesis adopts
narrative storytelling as one of its core design strategies. Therefore, it is necessary to
examine how narrative has been employed within CHSGs, what benefits it offers, and what
design challenges it presents.

Narrative elements can enhance player engagement by enhancing motivation (Naul and Liu,
2020), and enhance the immersion and fluency of the player experience during gameplay,
thereby having a positive effect on player perception and learning (Alexiou et al., 2020).
However, based on the review of the literature on narrative in CHSGs, I have identified



several challenges that must be considered when designing narrative strategies, as discussed
below.

Risk of over-instrumentalizing empathy through advanced technologies. Many
studies have shown that cultural heritage serious games are very suitable for the emotional
field, that is, empathy for characters and plots can help understand history, culture, and the
feelings and behaviors of others (Mortara et al., 2014). In parallel (and in line with broader
trends in SGs for cultural heritage), recent research on narrative design has increasingly
emphasized the role of new technologies, especially the realms of AR and VR. Giariskanis et
al. (2022), Ticala et al. (2020), Nobrega et al. (2017) provided evidence for that XR can
enhance immersion in narrative games.

Together, these developments suggest a growing interest in designing emotionally powerful,
technologically enhanced historical narratives. However, this trend also raises critical
concerns. While immersive media such as VR and AR appear to offer promising ways to
evoke empathy and influence users' attitudes or beliefs around cultural and social issues, it
risks simplifying complex realities, preventing true dialogue across communities, and even
reinforcing existing power structures (Rouse, 2021).

Narrative adaptability and contextual constraints. Mortara et al (2014, pp.318-325)
highlighted that the content and themes of the narrative may be influenced depending on
various application scenarios. For instance, serious games employed in fixed locations such
as museums demand careful consideration of the duration required for the overall
experiential content and whether it permits simultaneous engagement by multiple
individuals. On the other hand, scenarios using mobile devices for outdoor exploration
should prioritize lightweight, interruptible narrative content to ensure that users are not
unduly burdened, thereby preserving their capacity to engage in real-world activities
(Mortara et al., 2014).

Challenge of integrating narrative with gameplay mechanics. DaCosta and Kinsell
(2023) pointed out that narrative content should be intricately interwoven with the
challenges presented in the game to prevent players from experiencing monotony and
boredom. It is essential to validate and reinforce the knowledge acquired by players through
appropriate questions and story elements.

Tension between historical authenticity and narrative freedom. Palombini (2017)
introduce the famous debate about harmonizing narrative freedom and historical truth, and
suggests that employing narrative for exposition and presentation may require some
fictional elements not grounded in history or reality. The only criterion in such cases is to
avoid contradicting factual information, and flexibility in the use of supplementary content
can be exercised within this principle. This also points to a deeper question about the
intended outcomes of such experiences, which will be discussed in the following section.

2.2 Historical Empathy

As discussed in the previous section, narrative strategies in serious games for cultural
heritage often involve a careful negotiation between historical truth and creative freedom.
This tension raises a broader question: what kind of historical understanding should such
experiences aim to foster? Aware of the critiques surrounding the instrumentalization of
empathy in digital heritage experiences (Rouse, 2021), I initially considered using the term



meaningful connection as the project’s objective, which I defined operationally as “not
merely cognitive links with historical facts, but emotional resonances, personal reflections,
and subjective interpretations.” However, I later adopted the term historical empathy, as it is
more established and better supported in educational literature. To avoid the pitfalls
previously discussed, I closely examined how this concept is applied in relevant studies.

Historical empathy has been a topic of active discussion in history education over the past
three decades (Bartelds et al., 2020). It has evolved into a key concept aimed at addressing
the limitations of traditional history teaching, which often emphasizes factual content such
as dates, places, and events (Cameron, 1997; Momoki, 2022). This fact-based approach can
make history feel disconnected from learners’ own lives and hinder their ability to grasp
diverse historical perspectives (Barton, 2009).

In response, historical empathy has gained increasing attention. A widely adopted definition
is provided by Endacott and Brooks (2018, pp.209), who describe it as “the process of
students’ cognitive and affective engagement with historical figures to better understand
and contextualize their experiences, decisions, or actions.”

In this model, the cognitive dimension refers to understanding historical actors’ beliefs and
decisions within their temporal, spatial, and social contexts —requiring contextualization,
multiperspectivity, and evidence-based reasoning. The affective dimension involves creating
a sense of personal connection, which can arise when learners feel emotionally engaged with
a task because it resonates with their interests or feels relevant to real-world situations
(Endacott and Brooks, 2013; Barton, 2016; Immordino-Yang and Damasio, 2007).

To further operationalize this dual-dimensional process in empirical analysis, this study
draws on the Historical Empathy Measurement Tool (HEMT) introduced by Crompton et al.
(2023). It is a structured framework for assessing learners’ ability to empathy with the past.
The tool comprised of three core components: contextualization, perspective-taking, and
affective connection. HEMT uses a seven-level rubric to evaluate learners’ responses to
history related questions: (0) Non-response, (1) Facts, (2) Assumptions and Deficits, (3)
General Comparison of the Past and Present, (4) Emotional Comparison of the Past and
Present, (5) Understanding Motives, Behaviors, Thoughts, and Emotions in the Past, and (6)
Acknowledgement of Differences from those in the Past. Though originally developed for
analyzing student essays, the framework has been adapted as a qualitative coding scheme to
analyze players’ responses to questions related to historical awareness.

In the following two sections, I will focus on the two primary approaches this study intends
to adopt in addressing the previously discussed challenges and objectives.

2.3 Location-based Games Design for Cultural Heritage

Location Based Games (LBGs) are games that supported by location technologies to
integrate the position of one or more players to its rules as a core component of the game
(Carneiro, Darin and Viana, 2019). This sections specifically reviews previous research that
provides insights relevant to empirical design and evaluation practices.

While numerous studies explore design methods and processes of cultural heritage-focused
LBGs, those adopting audio-first approaches remain relatively uncommon. However, a
recent study by Vilar, Rodrigues and Correia (2025) highlight the potential of integrating



historical soundscapes within urban heritage experiences. The study present a location-
based AR game project and a platform that is designed to support location-based interactive
narrative games. The platform emphasizes using the city's historical soundscapes to evoke
users’ emotional connection to cultural heritage sites. The project also includes a clearly
defined user-centered design and evaluation process, including standard usability testing
(SUS), knowledge acquisition assessment (pre/post testing), and emotional response
feedback, which provides valuable insights for the current research.

Koutsabasis et al., (2021) demonstrate the full application of the design thinking process in
developing a location-based cultural heritage game. The game effectively bridges museum
content with urban heritage sites through exploratory missions, AR-enhanced storytelling,
and spatially distributed challenges. The study offers particularly valuable insights into game
ideation, prototype iteration, and user-centered testing. Their use of co-discovery field
playtesting with heritage experts and structured evaluation methods provides a strong
methodological reference for similar projects. A further example of narrative-driven
location-based game design is Avebury Portal, an AR treasure hunt for an archaeological site
in England. The game uses puzzles and spatial narrative triggered by user location to support
site-specific exploration (Shakouri and Tian, 2019). Similarly, Vassilakis et al. (2020)
present a GPS- and AR-supported location-based game focused on the fortification gates of
Heraklion. Designed for historical learning, the game combines physical movement with
virtual augmentations to support narrative exploration of real-world urban heritage.

In addition to design methods, it is also essential to consider evaluation methods specifically
tailored to LBGs due to their unique characteristics. Carneiro, Darin and Viana (2019)
presented the results of a systematic mapping study in LBGs evaluation. They pointed out
that LBGs have unique features that differentiate them of other “conventional” games, which
make it challenging to assess the quality of user interactions with them. By reviewing 51
selected papers that report the evaluation process of LBGs, they extracted that the most
common method combinations were “survey-interview-observation” and “survey-interview-
logs recording”, and the five most frequently assessed qualities are player experience,
usability, enjoyment, immersion and engagement. They also summarized the common
strategies of data analysis. In a later research paper published in 2021 (pp. 1-7), they
proposed the VALERIE guide focuses on using interviews to explore LBGs characteristics
and relevant PX constructs. This guide is adopted and adapted in the present research, as
will be further detailed in Section 3.3.

It is noteworthy that, while many location-based applications rely heavily on visual
interfaces, which often requires the audience to constantly watch their devices’ screen and
causes distraction (Chatzidimitris, Gavalas and Michael, 2016), some previous studies
already showed that non-visual guides allow users to experience augmented reality while
keeping the real-world environment in focus (Szymczak et al., 2012). This points to the need
for a closer examination of how sound can play an important role in such practices.

2.4 Soundwalks and Location-based Audio Games

Following the discussions on location-based games for cultural heritage, this section turns to
another essential aspect of the present study: the role of sound. Here, I glean insights from
two interconnected yet distinct fields of practice: The soundwalks created by artists, and the
“audio augmented reality (AAR) games” or “location-based audio games” developed within



the domains of game design and interactive media. These two strands, though developed
relatively independently and adopted different vocabularies in their discourses, reflect
overlapping concerns in how sound can shape embodied spatial experience. My aim is not to
impose a connection between them, but to consider them side by side —to draw on
interaction methods from game and media design, and to build on the aesthetic explored in
sound-based artistic practice.

Soundwalk is an initiative that emerged in the 70s, when R. Murray Schafer established
World Soundscape Project (WSP) (Smolicki, 2023). An early definition proposed by
Hildegard Westerkamp, a key member of WSP, describes soundwalking as “any excursion
whose main purpose is listening to the environment. It is exposing our ears to every sound
around us no matter where we are” (Westerkamp, 2001/1974, n.p.)'. Early works centered
on attentive listening to the existing soundscape of the real world. They typically provided
participants with a paper map with marked walking routes and numbered listening stops
(Figure 1), a written guide with instructions on what and how to listen, and a set of reflective
questions to prompt deeper engagement. For example: “Close to the fountains you will find a
metal sculpture...Explore it visually as well as acoustically. It consists of two pieces both of
which have a different structure. Do they also differ in their sounds? What other
relationships can you find between its form and its sounds?” (Westerkamp, 2001/1974)

Figure 1 The map for A Soundwalk in Queen Elizabeth Park (Westerkamp,
2001/1974, n.p.)

From these instructions, we can see that early soundwalks, although far from being
considered as games, did carry some playful qualities and emphasized active listener
participation. Many soundwalking practices were grounded in Careri’s (2017) notion of
“walking as a vehicle to re-read and re-write the landscape”. As Radicchi (2017) notes,

1 The original text was published in 1974, the version cited here is a revised edition made available online in 2001.



soundwalking can uncover “the perceptual relationships between the inhabitants and the city
itself through its sonic component” (p. 70).

The art form further evolved as incorporating on-site recording and portable audio devices
(e.g. Walkman, MP3 player) became increasingly common in the 9os. A representative artist
in this period is Janet Cardiff, who created her first audio walk in 1991. Since then, she and
George Bures Miller have created several soundwalks that directly inspire the present project.
Cardiff and Miller’s works are recorded on-site using binaural technology. Listeners have to
put on stereo headphones and follow audio instructions to retrace her original path. The
audio content is often guided by Cardiff’s own voice as the narrator, with explicit instructions
such as “follow my pace,” “now stop here,” “sit on that bench,” “close your eyes,” or “walk
backward”, that intensify embodied experience. As the narration unfolds, thematical sound
effects and voice actor’s performance are incorporated to create a complex multi-layers
storytelling (Schaub, 2005). Their works provide uninterrupted listening that immerses
participants in an interwoven narrative space of present and past, reality and fiction.
However, they have acknowledged the practical challenges of calculating the number of steps
and the time required to move between locations in her projects. It is difficult to ensure that
listeners maintain the same pace she had while recording or that they are in the intended
location when the corresponding narratives are played.

In recent years, while soundwalking hase been applied to various fields and topics including
environmental perception and ecological awareness (Ruiz Arana, 2023; Droumeva, 2023),
racialized and postcolonial geographies (Chude-Sokei, 2023; Gutiérrez, 2023; Messina,
2023), memory and trauma studies (Ouzounian, 2023), and technologically mediated
artistic practices (Shaw, 2023). There have been relatively few advances in technology or
interaction methods within the soundwalking field. However, as mentioned earlier,
developments in other areas, particularly within human-computer interaction (HCI) and
game design communities, have explored various forms of sound-based walking experiences.
Notably, the use of GPS tracking in these contexts offers a potential solution to the
challenges Cardiff and Miller faced (i.e. keeping listeners in sync with recorded narration
during movement), by enabling automated spatial and temporal alignment and improving
the accuracy of both physical navigation and narrative timing, as discussed in Section 2.3.

In addition, Chatzidimitris, Gavalas, and Michael (2016) explored alternative methods of
navigation beyond voice-over instructions in a case study of a location-based audio game.
Their work examines the effectiveness of relying solely on 3D spatial sound for guiding
players. While Rovithis et al. (2019) focused on expanding the ways of player input beyond
walking. Their study emphasized additional interactive gestures such as holding, pointing,
and waving the device. However, though players are easily adapted to auditory navigation, it
is pointed out that the gestural sonic interaction is perceived as difficult.

In summary, the present project is rooted in the aesthetic and philosophical foundations of
previous soundwalking practices, while emphasizing specifically the underlying
characteristics of establishing connection and relationship in soundwalking projects. A more
recent definition of soundwalking reflects this notion:



Soundwalking is a creative and research practice that involves listening and
sometimes recording while moving through a place at a walking pace. It is
concerned with the relationship between soundwalkers and their surrounding
sonic environment.

McCartney (2014, pp.212)

These characteristics also align well with the objectives of historical empathy discussed in
Section 2.2, particularly in their emphasis on affective engagement, contextual sensitivity,
and personal reflection. Furthermore, the present project aims to appreciate these artistic
forms and philosophies to a new application context of cultural heritage. By incorporating
new technologies and design thinking, the project reinterprets Careri’s (2017) concept of “re-
reading” and “re-writing” into real/formal interaction with the system. That said, re-reading
refers to the layered outputs generated by the interplay between game systems and real-
world space, while re-writing takes place through the player's movements and meaningful
choices.



3 Problem

3.1 Problem Context

As discussed in the Background section, the use of serious games (SGs) in the field of
cultural heritage (CH) holds potential but not without research gap. Two aspects that can
still be further explored are: First, the challenges in using narratives to foster
historical empathy, including the harmony between narrative and game mechanics
(DaCosta and Kinsell, 2022); the balance of historical authenticity and narrative freedom
(Palombini, 2017); and the risk of overusing narrative in ways that intrumentalize empathy
(Rouse, 2021). Second, the lack of exploration regarding audio location-based
games. Current studies on LBGs for CH rely heavily on visual elements, which risk
distracting players from real-world settings (Chatzidimitris, Gavalas and Michael, 2016;
Szymczak et al., 2012), while artistic practices on soundwalks lack of interactive elements
and thus limit user engagement (Schaub, 2005).

To address the challenges outlined above and fill the identified research gap, this study
proposes and develops a location-based audio game prototype situated in a real-world
setting, in collaboration with Vistergotland Museum in Skara. The project aims to foster
historical empathy among visitors. As Mortara et al (2014) point out, the narrative design of
cultural heritage serious games (CHSGs) must be adapted based on their application
contexts. Viastergotland museum is a regional historical museums, which serve as central
repositories for local knowledge. The historical sites mentioned in its exhibitions are
scattered throughout the city, divided by urban streets and facilities, preventing tourists
from having a consistent, immersive historical tour. Within this specific context, several
practical design questions arise: How to create a consistent narrative structure that fits the
mobile, outdoor, and gamified nature of the experience? Can such a design maintain
historical authenticity without compromising player engagement? And to what extent can it
support the museum’s goal of effective cultural communication?

These considerations lead to the formulation of the research questions.

3.2 Research Questions

This study explores how location-based technology, audio-first approaches, and interactive
game mechanics can be combined to address narrative challenges posed by dispersed
historical sites in cultural heritage contexts. The overall research question is: How can a
location-based audio game engage museum visitors and foster historical empathy?

The main research question can be further divided into three sub- questions:

RQ1: How do players perceive the experience of a location-based audio game designed to
foster historical empathy?

This question explores how players respond to the new format of a non-visual game that
requires outdoor physical movement on a general level. On a more specific level, the
question draws on the VALERIE framework (Carneiro et al., 2021), which identifies three
core dimensions of player experience in location-based games: challenge, immersion, and
emotion. These dimensions structure the more detailed evaluation of how players perceive
the game.



RQ2: To what extent does the game elicit historical empathy?

For this question, historical empathy is assessed using the levels defined in the Historical
Empathy Measurement Tool (HEMT) (Crompton et al., 2023), which offers a structured
framework for evaluating participants’ responses. The specific application of this model is
detailed in Section 3.3 Method.

RQ3: What factors contribute most to eliciting historical empathy?

To answer this question, empathy levels assessed in RQ2 will be compared with two sets of
factors: first, the structural components of location-based games as defined in the VALERIE
framework—such as spatiality, mobility, and general aspects, with audio aspects added in
this study; and second, the dimensions of player experience explored in RQ1, including
challenge, immersion, emotion, and overall acceptance of the format.

3.3 Method

This research follows a Design Science Research approach, which focuses on the iterative
creation and evaluation of artifacts to address real-world problems and generate theoretical
insights (Perjons and Johannesson, 2021). It was conducted as a case study in collaboration
with Vistergotland museum in Skara, Sweden, which expressed strong interest in the
proposed direction. Following an independent site visit and a preliminary meeting with
museum staff, it was jointly decided to create a location-based audio game based on one of
the museum’s permanent exhibition “Skara in Middele Ages”. The aim is to investigate the
broader research problems through the lens of this specific empirical case.

This study adopts a phased, mixed-methods approach that combines contextual inquiry,
participatory design, iterative prototyping, qualitative interviews, and quantitative data
analysis. As shown in Table 1, different methods were used across three chronological phases:
Preparatory, Design & Development, and Testing & Evaluation. These methods collectively
contribute to the exploration of the three sub-research questions, either by shaping the
design process or by generating empirical data.

Table 1 Methods and related RQs

Phases Methods Participants Informed RQs
Preparatory | Field visit, contextual inquiry,
Phase (Section | informal interviews, content Museum staff RQ3
4.1) inventory
Design & Narrative co- museum staff, narrative

Development design workshop experts, game designers, RQ1 & RQ3
(Section 4.2- local residents
4.4) Iterative prototyping Development team RQ1
Testing & Field testing: pbservatl-on, Target users, game RO1 & RO2 &
Evaluation questionnaires, semi- desieners. museum staff RQ
(Section 6) structured interviews & ’ 3

10




The preparatory phase primarily involved a field visit focused on contextual inquiry,
including informal interviews with museum staff and a content inventory of exhibition
materials. This aimed to understand museum needs, identify the target audience, and extract
engaging elements to inspire the game design.

During the design & development phase, a narrative co-design workshop was conducted
involving five participants: the author (as game designer and facilitator), one media
producer from the collaborating museum, two university professors in narrative fields, and
one game design student. Reflecting the interdisciplinary nature of the project, this
workshop aimed to integrate diverse perspectives from museum professionals, narrative
experts, and game designers.

Three main versions of prototypes were created during the design & development phase
phase. The first was a technical prototype, created to test GPS signal accuracy and the
branching narrative logic. This version focused on interaction design and core gameplay
mechanics, and was tested within the development team. The second was a pilot prototype
presenting a vertical slice of the intended gameplay experience. It was tested in the field with
two pilot participants, whose feedback led to several refinements in both the game content
and the testing procedures. Lastly, a final prototype was produced for the main user testing
and evaluation. While minor adjustments were made during the final stage, no major
structural changes were introduced.

In the final testing and evaluation session, data collection primarily consisted of observation
notes, a short questionnaire, and semi-structured interviews. Each session began with two
short pre-play questions assessing the player's familiarity with the museum exhibition and
the city of Skara. The player then proceeded to play the game while the researcher followed
at a short distance to observe behavior.

After gameplay, participants completed a short questionnaire adapted from the Game
Engagement Questionnaire (GEQ) (Brockmyer et al., 2009), a tool to measure the
psychological engagement of players during gameplay; as well as the Self-Assessment
Manikin (SAM) (Bradley and Lang, 1994), a tool for assessing participants’ immediate
emotional response to a stimulus. The questionnaire was used to guide the interview. The
full questionnaire can be found in Appdendix A.

The main interview was structured around four themes: Challenge, Immersion, Emotion,
and Historical Awareness. The first three were adapted directly from the VALERIE
framework (Carneiro, Viana, and Darin, 2021), while the fourth was inspired by the
Historical Empathy Measurement Tool (HEMT) (Crompton et al., 2023). The full interview
question bank can be found in Appendix B; however, some follow-up questions were
improvised during the interviews.

All interviews were audio-recorded and transcribed. The transcripts were then coded using
Delve, a qualitative analysis tool, applying both deductive categories (based on the four PX
themes) and inductive coding to capture emergent insights. This thematic analysis allowed
for a structured yet nuanced understanding of how different design elements shaped the
overall player experience.
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3.4 Ethical considerations

This study adhered to established ethical standards as outlined by the Swedish Research
Council (Vetenskapsradet, 2025). All user testing and interviews were conducted with
respect for participants’ autonomy, privacy, and well-being.

During both pilot and final testing sessions, participants used researcher-provided mobile
devices to prevent any access to personal data stored on their own phones. In the pilot phase,
GPS trajectory data was recorded solely for research purposes and anonymized during
analysis. No personally identifiable information was collected or stored. In the final testing,
no GPS data was collected on participants’ devices, further minimizing privacy risks.

Before each session, participants were clearly informed of the study’s purpose, procedures,
and data handling methods. Verbal consent was obtained prior to participation. It was
emphasized that participation was entirely voluntary, that they could withdraw at any time
without consequence, and that any audio recordings or responses used in the thesis or future
publications would remain anonymous.

Observation notes and interview recordings were handled confidentially, and only the
researcher had access to the raw data. Transcripts were pseudonymized before analysis using
qualitative coding software (Delve). To further protect participants’ privacy, quotes used in
the thesis are presented without any identifying information.

The collaborating museum was also informed in advance about the intended use of selected
quotes from its staff, and their verbal agreement was obtained, ensuring institutional
transparency.

No participants were minors or individuals in vulnerable situations. The study posed
minimal risk and did not involve sensitive personal information. As per institutional practice
and Swedish ethical review regulations, no formal ethics board approval was required for
this type of minimal-risk, anonymized research. However, all activities were carried out in
line with ethical principles of informed consent, non-maleficence, data minimization, and
transparency.

All sound assets used in the prototype were sourced from Freesound.org and used under the
terms of their respective Creative Commons licenses. No proprietary or copyrighted
materials were used without explicit permission.

AT (ChatGPT) was used at several stages of the study, including early-stage brainstorming
and idea generation, organizing interview transcripts, Swedish-to-English translation, and
conducting final grammar checks.
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4 Development Process

This chapter outlines the full development process of the project. Section 4.1 describes how
insights gathered during field visits and informal interviews informed the initial concept.
Section 4.2 details a narrative co-design workshop that explored how storytelling could be
used to elicit historical empathy. Section 4.3 explains the design of core mechanics and
interaction models tailored to an audio-first LBGs. Finally, Section 4.4 presents a pilot
prototype and test run, which helped validate the design and refine the evaluation procedure.

4.1 Contextual research

Informed by the study of Laiti et al (2020), a field visit was conducted in Skara during the
pre-development phase. The museum coordinator provided a regular visitor tour for the
museum’s current exhibition Skara in the Middle Ages, as well as a special walkthrough in
the city space covering most of the key historical sites. During and after the tours, informal
conversations were held with museum staff to explore two key aspects: (1) identifying which
elements were most intriguing and/or engaging for visitors, these elements should be
incorporated into the game design. (2) understanding the museum’s priorities, challenges,
and expectations for the collaboration.

The exhibition focuses on the city’s history in medieval times, particularly between the 11t
and 14™ centuries, a period when Skara and the Vistergotland region exerted significant
influence across Sweden. The walkthrough followed the typical route used for public visitors,
offering insights into the museum’s interpretive structure and key narrative highlights.
Based on insights gained during the tour, the 13th century was identified as a key historical
period as well as a promising setting for the game. This decision was informed by the fact
that Skara reached its peak during the 13th century, a time when most of the city's major
structures — such as churches, monasteries, the castle, and the cathedral (which still stands
today) — were either established or significantly renovated. Figure 2 illustrates a 3D city
model representing this era. As the overall city layout has remained relatively unchanged,
one can easily identify corresponding locations on the model if they are familiar with the city
today.
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Figure 2 The city model of Skara in 13th century

In contrast to the regular exhibition tour, the city walkthrough was not part of the standard
visitor experience, but rather intended for designers to explore how physical spaces in the
urban environment could be meaningfully linked with the exhibition’s narrative content. As
mentioned, many of Skara’s medieval structures significantly influenced the city’s layout,
and some relics are still visible today. Figure 3 depicts the current site of S:t Nikolaus Church,
while the cathedral still stands in the background.

Figure 3 The relic of S:t Nikolaus Church

However, unlike S:t Nikolaus Church, most historical relics from this period are either
buried underground or have been replaced by modern buildings. This creates significant
difficulties for visitors attempting to connect the rich historical narratives presented within
museum exhibitions to the actual urban landscape they encounter today.
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In parallel, available exhibition brochures and catalogues were collected and reviewed to
map key historical themes, storytelling elements, and potential connections to physical sites
in the city. This process functioned as a content inventory, helping identify materials suitable
for adaptation into game narrative.

It is worth noting here that in the preface of the exhibition’s accompanying publication
(exhibition monograph), it is clearly stated:

The exhibition is, however, only one way to bring the past to life. Another is to
make landmarks in the landscape accessible and signposted, so they can be
experienced on-site.?

Augustsson (1995, p.7)

This statement further supports the idea that the research questions addressed in this study
are closely aligned with the specific context of this case.

4.2 Co-design narrative workshop

After the field visit, a narrative co-design workshop was conducted to address the second and
third research question: To what extent does the game elicit historical empathy, and what
factors contribute most to eliciting historical empathy?

Based on this principle, the design process had to navigate several key challenges:

- Time span: The narrative spans approximately 600 years.

- Spatial fragmentation: Relevant historical sites are dispersed throughout the city.

- Chronological-spatial conflict: The chronological order of events often conflicts with the
most intuitive or practical spatial routes for navigation.

It is important to note that this workshop focused exclusively on story and narrative
development — not on gameplay mechanics, interaction models, or rule systems. These
aspects were considered separately to avoid limiting narrative creativity during the ideation
process.

During the workshop, participants focused on developing a narrative that aligns with the
game’s core design principles. That said, rather than aiming for factual memorization (e.g.
dates or locations), the game should aim at:

- Evoke emotional connections to history.
- Highlight how historical events have shaped the contemporary city.
- Encourage personal reflection through open-ended storytelling.

The workshop was attended by five participants with diverse backgrounds relevant to the
project’ s interdisciplinary goals. These included:

- The author, acting as both game designer and facilitator;

2 Original text in Swedish: Utstéllningen ar emellertid bara ett sétt att levandegora det forgangna. Ett annat ar att
gora seviardheter i landskapet tillgdngliga och skyltade s& att man kan uppleva dem pa plats. (English translation
generated by ChatGPT)
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- One media producer from the collaborating museum, responsible for digital content and
public communication, and also had some previous experience in game writing;

- Two university professors specializing in narrative fields such as literature, theatre, and
film;

- One Business and Marketing student with a specialisation in game industry, who had
lived in Skara for a year and contributed local insights.

All participants were informed in advance that anonymized insights from the session might
be used in this thesis, and they gave verbal consent to be acknowledged by their professional
roles.

The full session lasted approximately 2.5 hours and followed a two-phase structure: an initial
round of guided brainstorming, followed by a collaborative storyboard development phase,
with a 15-minute coffee break in between.

In the first phase, participants engaged in silent individual brainstorming using sticky notes,
followed by group discussion. Four guiding questions were posed to structure this ideation
process:

- World-building: What defines the game world, and how can players (as themselves)
meaningfully connect to this world? What unified narrative or setting could integrate
fragmented locations and timelines?

- Characters: Who might players encounter or hear from during their experience? What
distinctive traits make these characters memorable or relatable? Participants provided
brief character descriptions.

- Events: What significant or intriguing events could players experience? Participants
considered both historical and fictional events or anecdotes.

- Emotional Experience: What emotional tone should underpin the game, and how might
this evolve as the narrative progresses?

World Building Ideasl

Characters

\= B L=
g
N (oY
| = \

Emotional Experience

e s

Figure 4 Ideas generated during brainstorming session
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A total of 42 narrative ideas were generated during the brainstorming phase, initially
structured around the four guiding prompts. After the workshop, these ideas were regrouped
into six narrative themes: Cross-era framing, Micro-histories, Key moments of change,
Contemporary mediation, Fantasy, and Sci-Fi. Each thematic group included ideas that
spanned across multiple prompt categories. For example, a single theme might contain both
character concepts and emotional framing, though not necessarily all four.
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Figure 5 The process of regrouping ideas

Among the six themes, Key moments of change and Micro-histories were the most
comprehensive in scope, containing ideas that addressed all four initial prompts. As such,
they were identified as the most promising directions for further narrative development.
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Theme

World-
building

Characters

Events

Emotions

Table 2 Ideas grouped under the “Micro-histories” theme

Micro-histories

Let players witness the past through the intimate, human-scale lens of one ordinary life. Personal joys, losses, and small

struggles reveal the larger period in miniature.

Follow a humble craftsman
who has lost his only tool;
eavesdrop on what happens
after he exits each
scene.(Refer to the movie:

Accompany a naive girl (or boy)
who roams the medieval streets
piecing together her family
story while searching for her

The Bicycle Thief) pet.

The child herself (acts as

wandering narrator)

Parents or elder siblings Local monks

recalled in flashbacks

Inspired by a priest” s book Mcgllks gflumbhng

. . as they chase

Distant carriage wheels, describing his parishioners— chil ern away:
market chatter, church bells, for examp]e’ a farmer app]y1ng bricks clatter: ’
animals for a dynamite license in the cathedral b ell’ s toll

early 1900s. guilt

Curiosity, quiet empathy, moments of fear or hope, a sense of “overhearing” real
lives

18

The Black
Plague

Fleeing from
the Black
Plague while
wearing bird-
like masks.

A transitional period in
which people doubt
their old beliefs and
question new ones,
leading to harassment.

People assaulted for
their beliefs or
punished by
authorities.



Theme

World-
building

Characters

Events

Emotions

Table 3 Ideas grouped under the “Key Moments of Change” theme

Key moments of change

Position players slightly outside the action to observe pivotal events that reshape society, politics, or faith. Focus on
comprehension of broad shifts rather than deep identification with a single figure.

11th-century transition from paganism to Christianity;
motifs echo The Grand Inquisitor—debates on faith, power,
and conscience.

13th-century Skara at its zenith: a royal speech, civic
pageantry, and the looming Black Death.

Clergy and inquisitors

. oo . . Monarch or local nobilit
Heretics, pilgrims, ordinary townsfolk as crowd voices Y

The king's speech

Brynolf returns: initially found limping or being carried
through a side street; later seen as a triumphant hero
outside the unfinished cathedral.

Cathedral sermons, anxious murmurs
Trials of heretics and villagers during religious reforms;
uncover evidence, draw conclusions, witness verdicts.

Tension, awe, moral unease, sudden “Aha!” discoveries as hidden motives surface
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In the second phase, participants split into two sub-groups and collaboratively developed
story sequences using a provided city map.

Figure 6 Notes in storyboard creation session

One group decided to keep developing the ideas under the Micro-Histories theme. A key
takeaway from their design was giving the player a simple, instantly understandable goal—in
their case, “feed the cat” —that drives them to wander the city, meet different people, and
catch glimpses of their everyday lives.

The second group pursued a different approach. The player takes on the role of a significant
historical figure in Skara: Brynolf the bishop. The key feature of this design is that the player
doesn’t know their own identity at the start of the game, and must gradually piece it together
through conversations and environmental clues. Only later will they discover they've been
playing an important role in a historical moment. This transforms player motivation into a
curiosity-driven quest for self-discovery.

In the final version, I combined the key features from both designs into a unified narrative,
where the player is given the simple goal of helping a girl search for her lost cat and
gradually realizes that they themselves are also a cat. I further introduced a narrator who, on
one hand, provides verbal instructions to guide players through the city and, on the other,
offers supplementary information about the city’s history that transcends the main story
timeline. This approach was inspired by the multi-layered storytelling in Cardiff and Miller’s
works (Schaub, 2005).

4.3 Mechanics and interaction design

In parallel with preparing and organizing the narrative workshop, the game’s core mechanic
design was under development. To better address the first research question (how do players
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perceive the experience of a location-based audio game designed to foster historical
empathy?), two essential questions should be considered:

1. How to help players navigate through the physical space?

The most common way in LBGs are using a map interface. But inspired by Szymczak et al.
(2012), who suggest that non-visual guides allow users to experience augmented reality
while keeping their attention on the real-world environment, this project adopt an audio-
first approach and intend to experiment the possiblity of not using visual element, to ensure
maximum immersion and focus on real world environment. The initial design thinking
include: direct voice-over/verbal instruction; 3D sound effect for navigation; in-story
indications (puzzle like elements).

2. In what ways can players provide input to interact with the system?

Without screen-based interaction, the most common and sometimes even the only way to
interact with mobile games, what other ways of interaction are possible? The emphasis on
non-visual approaches inherently limits how players can interact with the game. Previous
studies have shown that while certain unique interaction methods (e.g. gesture-based
interaction) show potential in non-visual games and allow for complex inputs, they have
proven difficult to learn (Rovithis et al., 2019). Considering that the target users of this
project are not typical gamers but rather casual museum visitors, complex interactions
should be avoided to ensure accessibility and intuitive learning. Thus, it was decided that the
player's physical location and movement trajectory would serve as the sole input method. To
fully harness its potential, we can deconstruct it and analyze the different ways people walk,
and the different meanings embedded in the walking. More importantly, ensure that the
game can detect and interpret these differences. Below are some thoughts: Walking direction
(Branching stories); Not walking (stop, stay still, focus) Walking speed.

The design thinking behind the game's foundational structure is constructed through four
steps:

First, determine the core mechanic and minimalist game loop. As shown in Figure
7, each story is attached to a circular trigger zone (hereafter referred to as a “location”)
defined by a central GPS coordinate and a set radius. Story audio clips require the player to
stay within the corresponding location for a few seconds before playing. This design aims at
distinguishing between player’s accidental movement and intentional interaction. Standing
still in a zone acts like a “click,” while walking past is more like a “hover.” It is a way to allow
multiple interaction styles in a game controlled entirely through walking. Once a story is
triggered, the audio continues regardless of whether the player leaves the area—unless they
enter a new location before it finishes. In that case, the new clip will override the previous
one.

A technical prototype incorporating only this mechanic was developed and tested in a non-
field setting outside of Skara, serving as an early-stage validation before proceeding to the
next phase.

21



Figure 7 Circular GPS-triggered story zones

Second, add narrative logic and branching conditions. As shown in Figure 8,
triggering Story 2 requires that Story 1 has already been played. Similarly, Story 3-1, 3-2, and
3-3 are only accessible after Story 2 is triggered. Once a player activates one of these
branches, the others become unavailable. An important point here is that story clips and
locations do not follow a strict one-to-one relationship. A single location can be linked to
multiple story clips, depending on the player's narrative path. For instance, in this example,
Story 1 and Story 3-3 share the same location coordinate, but different conditions determine
which one is played.

Story1 \— /
s \

Figure 8 Narrative branching and story logic

Third, guiding audio is introduced. Unlike story audio clips, these guiding clips are
triggered instantly as the player passes through an area, allowing them to listen while
walking (see Figure 9). They are typically narrated by a third-person narrator who both
describes the surroundings and gives directions, while also sharing historical information
about the places. In some cases, guidance is woven into the dialogue of in-game characters,
blending narrative and navigation. In either case, the formal function of the guiding clip
remains the same: to help players find their way without breaking immersion.
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Story 1
Story 3-3 /.

Figure 9 Real-time guiding audio

Finally, ambient soundscapes are added around the locations. These share the
same central coordinates as the corresponding story location but cover a wider area with a
larger radius (see Figure 10). The ambient audio consists of looping background sounds (e.g.,
birdsong, market chatter, or monk chanting) that signal to players they are approaching an
interactive area. While ambient audio is triggered instantly when the player enters the area,
the volume is spatially graduated—100% at the center, fading to 20% at the edge. This serves
as both an emotional backdrop and a navigational hint.

Figure 10 Ambient soundscapes

The game was developed using Cocos2D (version 3.8.6), and location tracking was
implemented through the browser’s built-in navigator.geolocation API. This is a standard
web API supported by most browsers, which typically uses GPS data on mobile devices to
provide reasonably accurate positioning. While the technical implementation was carried out
by a collaborator with programming expertise, the core design and system logic were jointly
defined during the early development phase. To streamline the process, we created a shared
spreadsheet to manage all key elements—such as location types, coordinates, trigger radius,
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and story priorities. The programmer could then convert this data into JavaScript and
integrate it into the game.

This approach was effective for a small-scale prototyping team. It allowed the author to
retain full creative control over spatial and narrative structures, and enabled rapid iteration
and flexibility during playtesting. Changes to game logic or story structure could be made
independently and efficiently, without requiring direct code-level intervention.

4.4 Pilot Prototype and Testing

After the core mechanic and basic game loop were defined, a pilot version was developed for
the on-site testing. The pilot served dual purposes: on one hand, it collected external
feedback beyond the development team; on the other hand, it evaluated the effectiveness of
data collection and analysis methods to inform the design of the final testing procedure

The pilot version included three story clips tied to three different locations, along with four
guiding clips linking them. The test was conducted in Skara with two participants. During
gameplay, I followed a few steps behind the testers. A third-party mobile application (Nike
Run) was at the same time to track their GPS trajectory.

As metioned earlier in the background section, Carneiro, Darin and Viana (2019) summarize
in their systematic review that the most common method combinations for evaluating LBGs
are “survey-interview-observation” and “survey-interview-logs recording”. This pilot session
employed both observation and logs recording to assess which would better support this
study.

After the tests, a short questionnaire was filled by the participants. The first part of it was
adapted from Game Engagement Questionnaire (GEQ) (Brockmyer et al., 2009) a tool to
measure the psychological engagement of players during gameplay. The full GEQ consists of
19 items, each rated on a three-point scale (No / Sort of / Yes). During the pilot testing, 8
most relevant questions were selected, as listed below:

1 -Ilose track of time

3 -Ifeel different

5 -The game feels real

6 - If someone talks to me, I don’t hear them
14 -Ilose track of where I am

15 - I play without thinking about how to play
18 - Ireally get into the game

19 -Ifeel like I just can’t stop playing

The second part of the questionnaire was informed by Self-Assessment Manikin (SAM)
(Bradley and Lang, 1994), a tool for assessing participants’ immediate emotional response to
a stimulus. It measures measures emotion along three dimensions: pleasure, arousal, and
dominance. In the pilot testing, each item was rated on a 5-point scale.

How pleasant or unpleasant did you feel? (1=very unpleasant, 5= very pleasant)
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Figure 11 Illustration for Pleasure

How intense or calm was your emotional state? (1=very calm, 5= very excited or intense)

Figure 12 Illustration for Arousal

How much control did you feel you had in the situation? (1=very little control, 5=full control)

=

Figure 13 Illustration for Dominance

All responses to the survey were used primarily to inform the subsequent interview, rather
than for quantitative analysis. For example, if a participant answered “Yes” to an item on the
GEQ (e.g., “I lose track of time”), the interviewer would follow up with: ”You said that you
lost track of time while playing—can you tell me more about that? When and how did it
happen?” Similarly, if a participant reported high emotional arousal (e.g., a rating of 4 or 5
on the SAM arousal scale), the interviewer might ask: “You rated the game as very intense.
Can you describe what made it feel that way?”

In addition to the questionnaire-based follow-up prompts, the interview included five
questions under the theme of “challenges” and two under “historical empathy”

Based on observations and feedback from the pilot test, several adjustments were made for
the final testing phase:
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- GPS tracking was removed, as it did not provide additional insights beyond direct
observation.

- The questionnaire was revised to better align with the game content (further detailed in
Section 6.1).

- The interview structure was restructured, with additional questions added under the
theme of historical empathy to better emphasize the study’s core research focus.

As stated earlier, the pilot test served not only to evaluate testing procedure but also to
gather external feedback for development. One significant revision was to the need to clarify
an interaction rule: when players hear the clock-ticking sound, they should stand still.

In the final prototype, the game begins "loading" (e.g. playing a clock-ticking sound effect)
when the player enters the trigger zone of a story clip. If the player leaves the zone before the
loading completes, the story will not be played. This mechanic was introduced to explicitly
teach players how to interact with major storytelling locations, distinguishing them from
guiding clips, which can be listened to while walking.
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5 Prototype Result

5.1 Mechanics and storylines

The final prototype consisted of nine storytelling clips and eight guiding clips. As illustrated
in Figure 14, the game begins with a linear narrative sequence. After completing Story 3,
players encounter a branching point that leads to two different storylines, each represented
by a different walking route in the city. Although these paths converge later together at Story
7, they ultimately lead to two different ending clips (Story 8 & 9) that share the same
physical location.
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Figure 14 Game flow

When designing the prototype, several distinct narrative mechanics were developed, each
representing a specific mode of triggering and experiencing story content. These are outlined
as follows:

Narrative locus clips: Seven episodes (Story 1, 2, 3, 5, 7, 8, and 9 in Figure 14) followed
the initial design principle in which an audio clip is played only when the player remains
within the corresponding trigger zone for a certain duration. At the beginning of the game, it
is explained that the player should “focus” and wait for time to reverse when approaching a
historical site. An eight-second sound cue of a ticking clock is then played. The sound effect
is rendered in stereo, moving gradually from the left to the right ear; it functions as a
metaphorical “loading” signal. The story clips typically present a layered theatrical
soundscape, combining ambient environmental sounds, voice-acted dialogue (either
between characters or directed at the player), and contextual sound effects such as footsteps
or clanging tools.

Guiding clips: Six guiding clips (G1-G8) were placed between key locations. These clips are
typically confined to small areas associated with route turning points. A guiding clip is
typically voiced by a third-person narrator who acknowledges the modern environment and
refers to visible objects in the player's view. Sometimes these instructions are accompanied
with storytelling elements and contextual information that connect present locations with
their historical context. For example, “Do you see that small wooden step over the fences?
The long brick wall is gone now. You can just enter the monastery. They wouldn't see you.”
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Narrative corridor clips: Two clips (Story 4 and Story 6) were designed with an
interwoven structure that blends theatrical soundscapes with the narrator’s instructions.
These clips are technically implemented as guiding clips in the system, which means they
require no “focus” to trigger and can be listen while walking, but they serve functionally both
narrative and navigational purposes. They are typically placed along a relatively straight path
where players are involved in a long walk without encountering specific historical sites, or
within a larger historical area that allows a long walk under one consistent historical settings.
Figure 15 shows the multi-dimensional content embedded in one of these clips.

(church bell ring) (running footsteps)

Passer-by: (shout)“The gate is open!”/""Brothers are giving out pottage!’ff/"ébme
quick—before the pot runs dry!”

Girl: Did you hear that? They're opening the gate for pottage. Come on. It’s a good
chance to ask someone. |

} v ’ '
(more running footsteops) (baby crying) '

Narrator: Don't stop, you're almost at the south gate now. Just keep following this
road, we should hurry up.

Passer-by: (old man voice) Last week it was cabbage water. Hope today it’s got real
beans in it! (Cough)

Narrator: Have you seen the stream ?/Cross the bridge. Then turn right.

Figure 15 An excerpt of script for Story 6

Ambient field: As shown in Figure 14, larger ambient fields were placed around Story 2, 3,
7, and Story 8/9. These fields are circular zones with a typical radius of 20 - 30 meters,
where the audio gradually fades from the center outward. They serve as the intro and outro
to the Narrative locus clips, and they also signal the center of interactive points.

As part of an experimental design, there are no guiding clips between Story 2 and Story 3.
Instead, the ambient field from Story 3 partially overlaps with the trigger zone of Story 2,
and navigational hints are embedded within the character dialogue in Story 2. For example,
cues like “let’s search along the wall” or “follow the monks’ singing” introduces a riddle-
like challenge. However, this approach received mixed feedback from playtesters, which will
be discussed in Sections 6.3 and 6.4.

There are no guiding clips from Story 7 to Story 8/9, as the prototype is not complete yet (in
the design, there should be more locations between 7 and ending before the story ends).
Listening to the ending is only optional in the testing, if they wish to do so the organiser will
explain that they’re now skipping the middle parts and lead them to the ending point.
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5.2 Audio and interface

Most of the soundwalk practices mentioned in Section 2.4 rely on field recordings. In
contrast, this project, as a prototype aimed at rapid iteration, uses Al-generated voice-overs
and freely available online sound resources. Specifically, 18 voice clips comprising a total of
23,303 characters were generated using Microsoft Azure Al Speech, which allows fine-tuned
adjustments to voice quality, speed, pauses, intonation, and more. Ambient sounds and
other sound effects were sourced from the SoundFree website and edited using Audacity.
The editing process primarily involved trimming, adjusting stereo channels, and modulating
volume to suit the narrative flow. In total, 20 minutes and 43 seconds of audio were
produced, with some clips reused at multiple points in the game (e.g., the recurring “clock-
ticking” sound).

Although the game was designed as an audio-first experience, a map interface was initially
created. It was based on a 13th-century city layout featured in the museum exhibition. The
original intention was to provide secondary support for players who felt disoriented or
unsure about navigating solely through audio.

However, during the pilot test, the interface — though visible on the screen — was not
understandable without explanation. Since no participants expressed a need for visual
support, nor showed such intent through their behavior, the feature was not further
developed for user-facing interaction in the final version. Instead, it remained a developer-
only tool to monitor GPS accuracy and trigger status (Figure 16). All activatable zones were
marked with green circles, which turned red upon activation. The player’s location appeared
as a red dot. Although not accessible to players during the final testing, this interface could
be adapted for future visual support if needed.

Ing: 13.439337
ACC: 1.6m GPS: ON

lat: 58.3885
124304
1

e

Figure 16 A screenshot of the final prototype
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6 Evaluation Results

6.1 Playtest Session and Interview

The final playtesting session included 10 participants. Four were recruited through the
museum’s official website, while six were invited via purposive sampling by the author, with
a focus on individuals interested in museums, history, or urban walking, rather than those
from typical gaming communities.

Each playtesting session began with a brief introduction, during which participants were
informed that the game was part of a Master's thesis project in Game Development at the
University of Skovde, conducted in collaboration with the Vastergotland Museum. The game
prototype was based on the museum’s permanent exhibition, Skara in the Middle Ages.

Before the test, participants were asked two brief questions to assess their familiarity with
the exhibition and local history. First, whether they had previously visited the exhibition;
second, how they would rate their knowledge of Skara’s history on a scale from 1 to 10.

Participants were informed that no personal data (such as name, age, or gender) would be
collected, and that the test was entirely voluntary. Each session lasted approximately 50
minutes, including a 25-minute game experience followed by a semi-structured interview of
about 25 minutes. Testers were told they could pause or withdraw from the session at any
time.

Participants were then given a mobile device and a pair of headphones. They were instructed
that the game was designed as a screen-free experience. All game interactions were
controlled by GPS location and player movement, but no data would be collected on the
provided phone.

Testers were also informed that the organizer (the author) would follow at a short distance
during the play session, observing silently unless the participant requested assistance or
stepped outside the intended play area.

After listening to Story 7 (see Figure 14), an audio message was automatically played,
informing participants that they could either stop at that point and return the device, or
follow the organizer directly to the ending location to listen to the final scene (skipping the
un-finished middle segments). In either case, the gameplay session concluded once the
participant returned the device, and the interview phase began.

The interview session began with an open-ended question such as “How was the experience?”
or “What’s your general feedback?” to capture the participant’s initial, spontaneous

impressions. Following this, all questions were organized under four structured categories:

Challenge, Immersion, Emotion, and Historical Empathy. As shown in Table 4, the first

three were designed to address the first research question, which investigates how players

perceive the experience of a location-based audio game. The fourth section targeted the

second and third research questions, which focus on the elicitation of historical empathy and

the factors that contribute to it.

This structure was primarily informed by the VALERIE semi-structured interview
framework, proposed by Carneiro, Viana, and Darin (2021). VALERIE is specifically
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designed for evaluating player experience (PX) in location-based games (LBGs), and
provides a comprehensive bank of 60 questions. These are organized along two dimensions:
(1) game-specific features —including spatiality & mobility, pervasiveness, sociability, and
general aspects common to most digital games; and (2) core PX dimensions, including
challenge, immersion, and emotion.

In this study, the first three categories—Challenge, Immersion, and Emotion—were directly
adapted from VALERIE. The fourth category, Historical Empathy, was added by the author
to specifically examine players’ responses to historical and cultural themes. This category
was further informed by the Historical Empathy Measurement Tool (HEMT), a framework
designed to assess learners’ emotional and contextual engagement with the past.

Table 4 Structure of interview design

Interview section | Theoretical framework used Data collection RQs addressed

Semi-structured

1. Challenge VALERIE (Carneiro et al., questions RQu: P}ayer
2021) (adapted from exeperience
VALERIE)
Questionnaire
VALERIE + GEQ

(GEQ) + follow- RQ1
up questions

2. Immersion (Brockmyer et al., 2009)

VALERIE + SAM (Bradley Questionnaire

3. Emotion and Lang, 1994) (SAM) +.follow— RQ1
up questions
RQ2: Historical
4. Historical HEMT (Crompton et al., ;}izrﬁgx empathy level
Empathy 2023) questions RQ3: Which factors

contribute most?

The first part of the interview focused on Challenge, aiming to identify moments where
players felt confused or frustrated, as well as instances they found positively challenging.
Follow-up questions explored the strategies players used to overcome these difficulties.

After this section, participants were presented with a short questionnaire. They could choose
whether to fill it out independently before discussing their responses or to have the author
read the questions aloud and discuss the answers in real time. The questionnaire comprised
two parts: a revised version of the Game Engagement Questionnaire (GEQ) (Brockmyer et al.,
2009), used to inform the Immersion section, and a revised Self-Assessment Manikin (SAM)
(Bradley and Lang, 1994), which supported the Emotion section.

Several changes were made at this stage compared to the pilot version, including: -
Rephrasing some statement in GEQ, to make them clearer and better fit into the game
context, for example “The game feels real” to “The game world felt real even though I was
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», «

walking through a modern city.”; “I play without thinking about how to play” to “I found
myself just following the story and moving without thinking too much.”, the amount of GEQ
questions are reduced from 8 to 4.

- Changing both GEQ and SAM questionnaire’s answer into a 6 point scale to ensure a either
positive or negative answer (not neutral)

- Add more questions under the theme of historical empathy.

The full questionnaire can be seen in Appendix A.

6.2 Collected Data

Basic information: A total of ten participants took part in the final playtesting session. As
shown in Figure 17, 6 of them had previously visited the exhibition Skara in the Middle Ages,
while 4 had not. In terms of self-rated historical knowledge, participants showed a relatively
wide range. As illustrated in Figure 18, ratings ranged from 2 to 9 on a 10-point scale, with
most responses clustering between 3 and 6.

Have you ever seen the exhibition "Skara in Middle Ages"?

10 responses

@ Yes
@® No

Figure 17 Participant responses to the first question (N=10)

How would you rate your previous knowledge of Skara and its history?
10 responses

2

Figure 18 Participant responses to the second question (N=10)

Field observation notes:
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(1) During the playtesting sessions, two participants were observed to have clearly deviated
from the intended path, each occurring once;

(2) Four encountered failed audio triggers due to GPS inaccuracy (3 participants experienced
this once, and 1 participant experienced it twice), requiring the organizer to assist by guiding
them to the activation point;

(3) Only one participant attempted to check the map for navigation; all others relied entirely
on audio cues;

(4) At the branching point following Story 3 (see Figure 14), six out of ten participants chose
the Story 4 route, while 4 others followed the Story 5 path.

Additional minor observations were recorded to support interview but are not detailed here.
For example, if a player lingered at a particular location for an extended period, a follow-up
question was asked during the interview to explore what they were thinking or experiencing
at that moment.

Game engagement questionnaire (GEQ) results: The first part of the questionnaire
included four items adapted from the GEQ, measuring different aspects of player
engagement. As shown in Figure 19, responses were generally high across all four items,
indicating a relatively strong sense of immersion.

o

w

Number of Responses
w b

N

) b
0 1 2 3

Rating (1-6)

| found myself just following the story
B The game world felt real
| | really got into the game
I | wanted to keep playing after the game ended

Figure 19 Bar chart of GEQ responses (N = 10)

Among the four questions, the most consistently positive feedback was found in the item “T
wanted to keep playing after the game ended.” This result also aligned with observed
behavior: after listening to Story 7, players were given the option to either stop or continue to
the ending. 9 out of 10 participants chose to proceed and listen to the final scene. The only
participant who chose to stop mentioned scheduling constraints rather than dissatisfaction
with the experience.

In contrast, the item “I found myself just following the story and moving without thinking
too much” showed more varied responses. Follow-up interview responses suggested that this
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variation was partly due to differing interpretations of the word “thinking.” Some saw it as
actively interpreting or searching for meaning, which may still indicate a high level of
immersion. Others, however, described being worried about getting lost, which may reflect a
break in immersion. This will be further discussed in the analysis section.

Self-Assessment Manikin (SAM): The second part of the questionnaire used the SAM to
assess emotional response along three dimensions: pleasure, arousal, and dominance. As
shown in Figure 20.

Number of Responses
N w IS wu o
T . : - .

=

o

3
Rating (1-6)

B How pleasant or unpleasant did you feel?
mmm How intense or calm was your emotional state?
How much control did you feel you had in the situation?

Figure 20 Bar chart of SAM responses (N = 10)

In addition to questionnaires and field observations, ten semi-structured interviews were
conducted immediately after the gameplay sessions. These interviews followed a fixed
thematic structure and were fully transcribed. A total of 300 minutes of audio were recorded
(an average of 30 minutes per participant) and transcribed via Al into 32,029 words, then
manually proofread. The final 61-page transcript serves as the primary material for the
qualitative analysis in the following section.

6.3 Data Analysis

The interview transcripts were imported into the qualitative analysis tool Delve for thematic
coding. The coding process followed a three-round procedure. In the first round, a deductive
approach was used based on the modified VALERIE framework introduced earlier in this
study. This framework helped identify broad thematic categories, which were organized into
two primary dimensions.

Under the player experience (PX) dimension, four major codes were used: Challenge,
Immersion, Emotion, and Historical Empathy.

Under the contributing factors dimension, three codes were applied: Spatiality & Mobility,
Audio Aspects, and General Aspects.
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Additionally, an "Other" category was included to capture relevant responses that were
considered meaningful but did not clearly fall into the predefined codes.

In the second round of coding, each primary code was further refined into subcategories.
These subcodes were either theoretically informed based on the frameworks referenced
earlier, or inductively derived from recurring keywords and themes observed across the
transcripts. This phase followed an iterative approach, in which categories were continuously
adjusted, renamed, merged, or split. Figure 21 presents the coding scheme used for analyzing
the interview transcripts, along with the number of times each code was applied. These
counts reflect how frequently a particular topic was mentioned or emphasized, but they are
not intended to indicate significance or priority. A single participant repeating the same idea
multiple times may result in repeated tagging. Therefore, the numbers shown here are
descriptive of the tagging process, not analytical findings.

PX dimensions

Challenge \ / Immersion \ / Emotion \ / Historical Empathy \

Difficult (13) Immersion/presence (22) Pleasant/fun (13) Facts (9)
Approriate (16) Imagination (11) Anxious/worried (11) Assumptions & deficits (6)
Distraction (13) Relaxed/calm (10) General comparison (7)
Flow (1) Excited (6) Emotional comparison (9)
Agency (25) Understanding (1)
Curious (14) Acknowledgement (1)
/ / Quriousity (8) /
Contributing factors Others
Spaciality & Mobility Audio Aspects General Aspects Others
Real-world settings (33) Music & sound effect (43) Mechanics (31) Application context (12)
Physical movements (26) Voice-over (36) Narrative (48) Target users (26)
GPS accuracy (3) Visual absence (10) Contextual factors (9)

Figure 21 Coding categories and tags

While the overall coding process was primarily inductive, and most tags were developed
based on recurring topics and keywords emerging from the transcripts, the tagging of
Historical Empathy followed a more prescriptive approach. which outlines seven levels of
historical empathy: (0) Non-response, (1) Facts, (2) Assumptions and Deficits, (3) General
Comparison of the Past and Present, (4) Emotional Comparison of the Past and Present, (5)
Understanding Motives, Behaviors, Thoughts, and Emotions in the Past, and (6)
Acknowledgement of Differences from Those in the Past.

The detailed coding criteria will be elaborated in Section 6.4.4 Historical Empathy.

The HEMT framework provided a structured basis for assessing the depth and quality of
participants’ historical reflection, thereby addressing Research Question 2 (to what extent
does the game elicit historical empathy?). In addition to the seven levels defined by HEMT,
an emergent subtheme, Historical Curiosity, was introduced. This was because, although
many responses did not demonstrate cognitive reflection that fit any of the HEMT levels,
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several participants expressed a strong desire to further explore the historical content after
playing. This form of curiosity was considered valuable and thus coded separately.

In order to further address Research Question 3 (what factors contribute most to eliciting
historical empathy), the codes under the Historical Empathy category were cross-analyzed
with those under Spatiality and Mobility, Audio Aspects, and General Aspects. This
comparison aimed to identify which factors contributed most to the different levels of
historical empathy.

The codes grouped under Others (e.g., Application context, Target users) were not directly
related to the research questions and were not included in the main analysis. However, they
provided insights that informed the discussion section at the end of this study.

6.4 Results

This section follows the structure of the three research questions: Section 6.4.1 presents
findings related to the overall player experience, including general impressions of the new
format, and more detailed feedback on challenge, immersion, and emotion. Section 6.4.2
shows the levels of historical empathy demonstrated by participants. Section 6.4.3 identifies
the key factors that contributed to fostering historical empathy.

6.4.1 Player experience and perception

Overall, all participants responded positively to the new interactive format, as shown in
their responses to the very first interview question—“How was the experience? Any general
feedback?”—with expressions such as “Amazing, potential, cool, very different from my
previous experience” (Tester 1), “I was intrigued and engaged” (Tester 2), “Cool, excited, I
can see huge potential” (Tester 3), “Good, but sometimes hard to know what to do” (Tester 4),
“It was something new, interesting, and fun” (Tester 5), “It worked well” (Tester 6), “Very
interesting, and non-gamer friendly” (Tester 7), “At first nervous, then comfortable” (Tester
8), “Very nice, it took time to get accustomed to it, but after I did, I wished there were more
like this in other cities” (Tester 9), and “The sense of immersion was strong” (Tester 10).

When comparing the experience with traditional screen-based games set in visually rich
virtual worlds (e.g., a medieval city), participants consistently emphasized the unique
strengths of being physically present in a real environment. A typical response was: “I'd
definitely prefer walking in the actual city. Seeing the real environment in front of me makes
the experience feel more direct and meaningful... If I were just looking at a screen... the place
would feel hollow... it wouldn’t connect to my personal experience the same way” (Tester 7).

Some participants (Testers 5 and 8), while expressing a clear personal preference for the
audio-based format, also acknowledged that traditional digital games could appeal more to
certain groups, particularly gamers looking for greater challenge or interactivity.

When compared to location-based AR games, responses were more mixed. Some
participants still favored the audio-only approach, commenting that “scanning QR codes is
annoying” (Tester 9), or that this felt like “a fresher approach, considering many museums
have already tried those (AR appraoches)” (Tester 5). Others, however, saw value in
combining formats: “Maybe for kids, using more senses would make it more fun—like seeing
a cat run by in AR or spotting clues” (Tester 7), or “maybe the mixture is very beautiful”
(Tester 8).
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In addition to the overall perception of the experience, participants provided detailed
feedback on specific aspects of their player experience. The following parts will present their
comments regarding challenge, immersion and emotion.

First, regarding the dimension of challenge, participants shared both positive and
negative experiences.Positive remarks on difficulty (coded as appropriate challenge) were
mentioned in 7 out of 10 transcripts. Negative remarks (coded as difficulties) also appeared
in 7 out of 10 transcripts. This overlap occurred because half of the participants (5/10)
reported experiencing both smooth and problematic moments; two participants discussed
only difficulties, and two reported no difficulties at all, describing the challenge as
consistently appropriate.

Among those who gave positive feedback, most attributed it to three main factors:

(1) Clear verbal instructions delivered by the narrator; “The woman’s directions —especially
when she mentioned colours—let me find the spot easily” (Tester 8);

(2) The GPS-based trigger system, which adapted to each player's walking pace;“if you're a
slow walker, the guide won’t play early before you reach “It’s more adapted; if you’re in a
hurry you can ‘fast-forward’ the game” (Tester 6);

(3) A simple narrative goal: “looking for a missing cat” made the task feel approachable.
Though participants didn’t explicitly make the comparison, this may reflect a contrast with
typical historical games, which often require players to finish historical puzzles.;

For those who encountered difficulties, the main issues were:

(1) Missing audio feedback—e.g., “...when the sound stops, I felt a bit lost. I was wondering,
When will I hear the voice again? When will I get another interaction?” (Tester 2) This aligns
closely with the emotional responses of worry and anxiety, as discussed in Section 6.4.3.

(2) One-time verbal instructions—participants reported that brief, unrepeated directions like
“turn left” were easy to miss: “If you're unfocused, you miss it... perhaps repeat instructions...
you can’t trust people to do exactly as you say.” (Tester 6)

(3) The experimental, ambient sound—based navigation section between Story 2 and Story 3
(see also Section 4.3). While one participant found it challenging and rewarding — “ As I
walked north, the sound grew louder, then stopped. That’s when I realized the volume was
guiding me... it felt natural, story-driven, and like something I discovered myself” (Tester
7) — three others completely missed the cue: “I didn’t realize I should follow the monks’
voices,” and “It would help to clearly say, ‘Try to find where the monks’ singing is loudest.””
(Tester 5).

Immersive experience was discussed by 9 out of 10 participants, though with varying
depth and emphasis. According to Brockmyer et al. (2009), immersion ranges from basic
involvement in the game to more profound states such as presence (the sensation of “being
there”) and flow (a deep absorption in the activity where self-awareness fades and time may
distort). By interpretating the 9 participants’ descriptions, most of them fit in the lower to
mid-range of the immserssion scale, from involvement to presence. By cross-analyzing the
overlapping snippets between Involvement/presence and other codes under the
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Contributing Factors dimension, the factor that contributed most to immersive experiences
was ambient sound, with 7 out of 9 participants linking it to their sense of immersion. The
second most frequently mentioned factor was narrative, noted by 4 participants. Only one
participant described an experience that went beyond light immersion or presence, clearly
indicating a temporary state resembling flow, as quoted below:

"The sound environment in general drives you into this state where you start
to feel yourself in the game. It's not about thinking; it gives you this setup
where you let the game drive you. I wasn't thinking about history or anything,
it was more like, 'Okay, cool, there is a story, and I have to follow this story.'
Because you're wearing headphones, you're already isolated, not really feeling
in the real world. The different actors popping up felt real, like they were right
next to me... I don't know why, maybe because the voices were good... This
simple exercise of imagining you're 100 or 1000 years earlier is really cool...If
you compare it with a video game, even if this video game was perfectly made
and really looked like a medieval world, I felt more immersed just having
sound and small stories here...basically the sound is enough to make you
travel through time."

Tester 2

Notably, 7 out of 10 participants also reported moments of distraction or interruption,
including the one who briefly reached flow3. One participant exclusively spoke about
distraction without describing any immersive experience. The primary factor causing these
interruptions was the real-world setting (4 out of 7), specifically, modern elements that
clashed with the game world, such as passing cars or clearly contemporary buildings.

Last but not least, special attention is given to a frequently emerging theme: Imagination.
Mentioned in 8 of 10 interviews. All 8 participants attributed this effect to the interplay
between real-world settings and audio aspects. While some emphasized ambient sound,
others focused on voice-over narration, and some described it more abstractly as “the
absence of visual elements”, all pointed to the role of audio play under this context.

For example, the player may stand in front of an open, empty lawn while hearing audio
narration describing it as the backyard of a former monastery, where monks once worked in
the garden and prepared food. These descriptions, combined with sound effects (such as
metal tools and light wind), allow the listener to actively construct the historical scene in
their minds instead of passively receiving visual input. The absence of visuals here,
counterintuitively, enhances the players’ sense of immersion.

However, this interplay between visual and audio elements creates a complex duality: on one
hand, the physical surroundings anchor the player's imagination within a spatial backdrop,
enhancing the sense of presence, like 'I'm standing in the same place where people from the
past once were'; on the other hand, the modern world continuously pulls the player out of
that imagined space, reminding them they are still in the present. The following quote

3 The term “flow” is used loosely here, based on the indirect indicators suggested in Brockmyer et al. (2009). The
study did not employ validated instruments specifically designed for measuring flow states.
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illustrates this duality, as well as points out a possible solution of referring to old stuff that
still exists today as much as possible:

“...as soon as you came to the more modern houses, you're being pulled out a
little bit... but then youre pulled in again—‘Oh, here you have the
monasteries’... That kind of thing happens every now and then. The world
that you’re in now always tries to pull you out. So the more you can make
people immersed by referencing older stuff... I was looking at this model—the
bridge and the road we were following. If you say, ‘Follow the bridge and the
dirt road up here,” you stay immersed, because that road is still here today, so
it won’t pull you out.”

Tester 5

In addition to immersion, participants also reflected on their emotional responses. Following
the pleasure — arousal — dominance structure from the Self-Assessment Manikin (SAM)
framework. As shown before, the results from the SAM questionnaire are presented in
Figure 22.

[l How pleasant or unpleasant did you feel?
B How intense or calm was your emotional state

[ How much control did you feel you had in the situation?

9 I el

X X
1

[y

Figure 22 Box plot of SAM responses (N = 10)

Firstly, ratings for pleasure were generally high and tightly clustered, indicating that
participants found the experience enjoyable. The reasons behind this positive affect were
relatively diverse. In contrast, the reasons for slightly negative feedback were more
consistent. Interview responses revealed that 6 out of 10 participants felt worried or anxious
whenever the game went completely silent — typically after a clip ended but before they
reached the next trigger zone—as they were unsure whether they were still within the game
area or if the game had accidentally stopped.

Another frequently mentioned factor was weather, a somewhat unexpected finding given the
game’s design emphasis on audio and narrative. A total of six participants spontaneously
referred to the weather when describing what contributed to their emotional state. Among
them, five highlighted the warm and sunny conditions as enhancing the experience, making
them feel more relaxed and at ease. One participant, however, noted that the cold and rainy
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weather made them reluctant to stand still and prefer continuous walking. Given that the
game is played entirely outdoors, this might indeed be something worth paying attention to.

Arousal scores showed some variation but mostly fell in the mid-to-low range, indicating a
generally calm experience. Interview responses supported this interpretation: many
participants described the game as “ peaceful,” “relaxing,” or even “ meditative.”
Those who reported higher arousal levels did not associate it with stress or urgency, but
rather with softer words like “curious” and “motivated.”

When looking across both pleasure and arousal responses, a shared pattern emerged. 7 out
of 10 participants said their pleasant or excited feelings came from the novelty of the format
itself. An audio-first, location-based narrative game was new and refreshing to them. Instead
of pointing to specific features or story moments, they enjoyed the experience as a whole.

Responses regarding perceived control showed the greatest variation. Most participants
rated their sense of control as moderate or low. 9 out of 10 discussed this topic during
interviews. Three gave positive comments about the decision-making moment in Story 3,
while one offered a neutral perspective, stating, “Though it’s mostly linear, I liked it and
enjoyed just following the story.” The remaining five expressed a desire for more interactive
moments, with comments such as, “I don’t have much control because it’s scripted.”

6.4.2 Historical empathy levels

As mentioned in Section 6.3, the analysis of historical empathy strictly follows the HEMT
framework proposed by Crompton et al. (2023). Based on the 7-level categories (including
Level 0 as “no response” ), As shown in Figure 23, the horizontal axis represents the seven
levels defined by the HEMT framework. The solid black bars show how many participants
provided at least one response coded as matching that specific level, while the patterned bars
indicate how many participants reached this level or beyond. For example, a participant
whose highest response was coded at Level 5 is also counted at Levels 1 through 4.

12
10 10

-
6
| | I

Level O Level 1 Level 2 Level 3 Level 4 Level 5 Level 6

10

B Participants with responses at this level
# Participants reaching this level (or higher)

Figure 23 Distribution of participants across the HEMT levels
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The detailed breakdown and examples for each level are presented below

(1) Facts: This level reflects recollection or repetition of factual information without
interpretation or contextualization. All participants reached at least this level, among which
seven gave related responses. A typical example is:

“You see that this place was formally monastery. It was abandoned in the
1560s or something like that. And then the veterinary school opened here 250
years ago”

Tester 4

As shown, this quote demonstrates knowledge of historical facts without personal reflection
or emotional engagement.

(2) Assumptions and Deficits: This level includes expressions of historical thinking that
rely on personal assumptions, anachronisms, or evident misunderstandings. All participants
reached at least this level, although only four gave responses that were specifically coded as
such. For example:

“I heard the sound of the brick factory, so I felt like that place is for those
physical, hard workers. So I guess Skara is not like a noble city like Stockholm,
maybe poorer. Those workers... for it is the imposed labour and the like.”

Tester 9

This response reflects historical reasoning built on speculative assumptions and stereotypes.
It does not reflect a historically grounded understanding.

(3) General Comparison of the Past and Present: This level involves recognizing that
the past was different from the present, typically expressed through broad contrasts or
general statements. Most participants reached (9 out of 10) this level, and most of them
stopped (6 out of 9) here. A representative quote under this level is:

“...When I was listening to the brick factory sound I also saw those workers
working there (at the construction site)... it was good to feel the contrast
between Skara’s and its present.”

Tester 9

This response reflects a broad comparison between historical and modern-day Skara by
linking the audio scene of the brick factory with the sight of present-day construction
workers.

(4) Emotional Comparison of the Past and Present: This level involves the use of
emotional language to imagine how people might have felt in the past compared to today.
Interestingly, although three participants reached this level or above, only one response was
explicitly linked to it, and even then, it required some interpretive reading. The quote was:
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“Tlike the fact that the monks are saying, ‘It's fucking cold here. Why did we
go to the stupid place?’ I think that would be, in a way, understanding things
differently. ”

Tester 3

Notably, when compared with the original script— “It’s impossible to patch the wall in such
cold weather. Why must we be sent to this frozen land?” — it becomes clear that the
participant had added personal emotional interpretation to the characters. Their phrase
“understanding things differently” possibly suggests a contrast with how people perceive
Skara today.

(5) Understanding Motives, Behaviors, Thoughts, and Emotions in the Past: This
level reflects contextual reasoning and efforts to understand historical figures within the
realities of their time. Only two participants reached this level, and each provided a relevant
response. One of them shared:

“I got two different impressions. One was that because people were in
shortage of food and hard weather, they were very selfish and wanted to have
(fight over food)... they didn’t care about other people. But on the other side, I
see that there are people also caring and wanting to be nice, even though the
situation is very tough.”

Tester 8

This response demonstrates a nuanced understanding of human behavior in historical
contexts.

(6) Acknowledgement of Differences from those in the Past: Recognition of
difference without judgment; awareness that historical perspectives and values may differ
fundamentally from our own. Only one participant reached this level, with a single response
coded accordingly:

“I'm unsure of when I am, because she prays to Freja—like a Norse god—but
then the cathedral is already there, and it's been there for 100 years. I think
she said, or maybe 200 years. So she's clinging to an old religion, but I might
accept that, because who knows if Christianity took over very quickly, or if it
was very gradual. Most people were slow to accept it. Maybe it took
generations for them to accept a new kind of religion—it depends on how
oppressive society was around them, I think. ”

Tester 1

This response demonstrates a thoughtful consideration of the historical complexity
surrounding religious transformation. Rather than judging the character’s actions, the
participant speculates on broader societal conditions that may have shaped religious belief
and practice over time. Their interpretation closely aligns with the narrative design intention
of the prototype.
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6.4.3 Contributing factors to historical empathy

When examining which aspects of the player experience contributed most to the
development of historical empathy, immersion and emotion emerged as the most significant
dimensions. These were closely supported by several specific contributing factors: the real-
world settings, sound effects, and the narrator’s voice-over (descriptive talks). These three
elements together formed the conditions that enabled imagination. Consider the act of
imagining, which involves actively constructing scenes in one’s mind rather than passively
receiving information. It strongly engages various areas of the brain and thus is more likely
to leave a lasting impression. What’s more, this effect was especially pronounced when the
narrator explicitly invited players to imagine—for example, in an excerpt:

“Look at the lawn on your right; this might have been the backyard... Take a
deep breath... as if the scent of herbs still lingers in the air. Imagine the
brothers once lived here, dressed in grey, rising with the bell, working the
garden, copying scripture, preparing food, for themselves and for the poor.”

Such direct prompts for imagination proved highly effective and were received with much

positive feedback. One participant even described the experience using the word “synesthetic”
(Tester 3). I believe this helped establish historical empathy especially between Levels 3 and

4, both of which emphasize forms of comparison. In this case, the juxtaposition between

auditory and visual input created a subtle yet conflicted sensation —an embodied tension

that draws attention to the difference between past and present.

Another frequently mentioned group of contributing factors included the story content, the
character’s voice-over, and player mobility (i.e., physical movement). All three are closely
tied to the sense of being situated within a fictional narrative world. To be specific, a story
provided players with a stage, a role to play, and characters to connect with. This enabled
personal connections to form. As one participant put it: “I'm interacting with the character
who lost her cat. I still feel like myself, but I also experience what she experiences—it's like a
double perspective. People talk to me or to her in a way that blurs the line.” Without a
narrative, and with only informative descriptions, such effects would not have been possible.

Physical mobility, meanwhile, enhanced the sense of first-hand experience through
embodied engagement. As Cardiff emphasizes in her soundwalks, “The artist works with the
understanding that immediate physical experiences make a greater impact and are more
memorable than those that are only heard or imagined” (Schaub, 2005, p. 104). These two
factors—a story that players can inhabit, and the physical act of walking—go beyond general
comparison (level 3) and open up the possibility for emotional comparison (level 4) as well.

Another interesting though somewhat less pronounced combination of contributing factors
was the pairing of story and narrator’s informative description. On one hand, historical
empathy at the lower levels (Level 1 to Level 2)—involving factual recognition and historical
thinking that rely on assumptions —often drew from these two sources. On the other hand,
higher levels such as Level 5 and Level 6, which involve deeper understanding and
acknowledgements of the past, were also more frequently associated with them, rather than
with immersion and imagination. One possible explanation is that in order to generate
deeper reflection, one must to some extent withdraw from the narrative and immersive
environment, and look at the past from a more distanced or reflective perspective.
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Contributing factors included the story narration, the emotional tone in the character’s
voice-over, and the narrator’s informative descriptions. However, one factor that may
contribute to the differing levels of historical empathy is the player's prior knowledge. The
only participant (Tester 1) who reached Level 6 was familiar with the museum exhibition and
rated their prior knowledge of Skara’s history as 6 (on a 10-point scale). Based on the author’
s evaluation, their actual familiarity with the period may have been even higher. This likely
enabled them to extract deeper historical meaning from the short prototype.

Overall, GPS functionality, game mechanics, and challenge design were not perceived as
strong contributors to historical empathy. While essential to gameplay flow and usability,
these aspects were rarely mentioned in connection with players’ historical reflection or
emotional engagement with the past.

6.4.4 Extended Impacts

While this study primarily focused on historical empathy as the core evaluative framework,
two emergent themes arose from the interviews: historical curiosity and lasting
impression.

Though not directly reflected in the HEMT assessment, one notable impact the game had on
players is that it sparked their curiosity about the actual history of Skara. Seven out of ten
participants expressed either a desire to revisit the museum exhibition or to look up
historical information after completing the game. In addition, nine out of ten participants
stated that after playing, they would feel differently when walking past those sites again, and
believed that the feeling would remain even after a long time—for “it (the experience) is a lot
more than just reading or seeing something, it's a first-hand experience” (Tester 5), and
“sound is a strong mnemonic device where you get triggered by it” (Tester 3). This powerful
residue of memory points to a spatial inscription of experience that extends beyond the
moment of gameplay.
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7 Conclusions

7.1 Summary

All in all, this study shows the potential of this format of using an audio-only location-based
game to connect museum narratives with real-world historical sites. It not only fostered
engagement with history but also, in some cases, generated a synesthetic aesthetic
experience. The answers to the research questions can be summarized as follows:

RQ1: How do players perceive the experience of a location-based audio game
designed to foster historical empathy?

Overally, players adapted quickly to the interactive model and appreciated the novelty of the
format, finding it both accessible and refreshing.

Challenge-wise, though GPS inaccuracy caused some difficulties, most participants managed
the challenges without major issues. Some expressed a desire for more narrative branching
moments.

Immersion was widely experienced, with the dynamic interplay between the virtual and real
worlds playing a key role in activating imagination.

Emotionally, the game was described as peaceful and enjoyable. However, moments of worry
and anxiety emerged when the game fell silent, pointing out the importance of continuous
audio feedback in a format that lacks visual elements.

RQ2: To what extent does the game elicit historical empathy?

All participants demonstrated at least basic levels of historical engagement, with most
reaching Level 3 (General Comparison) on the HEMT scale. Only a few responses reflected
deeper levels of empathy. However, the game shows great potential in spraking historical
curiosity and forming lasting memories of the historical scenes on a sensory and emotional
level.

RQ3: What factors contribute most to eliciting historical empathy?

The design elements that contributed most to eliciting historical empathy were those that
supported immersion and emotional engagement.

Real-world settings, sound effects, and the narrator’s voice-over are key factors in triggering
imagination. Together they laid the foundation for historical empathy at both Level 3
(general comparison) and Level 4 (emotional comparison).

Building on this foundation, narrative content, character voice-over, and player mobility
further reinforced the sense of personal involvement. These elements helped transform
general comparisons into emotionally reflections, thus enabling the progression from Level 3
to Level 4.

The combination of fictional storyline and informative descriptions supported both lower
(Level 1-2) and higher (Level 5-6) levels of empathy, the varible factor that potentially caused
this differ might be the player’s previous knowledge regarding the topic.
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7.2 Discussion

As discussed in the background section, there has been very little previous research focusing
on location-based games (LBGs) that use a non-visual approach, particularly within the
context of cultural heritage (CH). This study fills that research gap and situates itself in an
interdisciplinary space, drawing inspiration from diverse fields including serious games,
cultural heritage, and the contemporary art form of soundwalking. By detailing the design
thinking, development, and evaluation process, this study seeks to inform future research.
Some key contributions are discussed below.

This study’s findings empirically support Szymczak et al.’s (2012) argument that audio-based
interaction can foster situated engagement while keeping users attuned to their real-world
surroundings. Notably, Mortara et al. (2014) emphasized that in mobile, outdoor heritage
experiences, narrative should remain lightweight and interruptible to avoid interfering with
users’ perception of the physical environment. However, this study challenges that
assumption. Through audio-based storytelling, it was possible to maintain continuous
narrative flow without compromising spatial awareness. On the contrary, participants
expressed discomfort when the audio stopped, suggesting that uninterrupted guidance not
only supported immersion but was actively preferred. This indicates that audio-first design
may offer a new model for balancing narrative depth with environmental awareness—
rendering narrative “interruptibility” less necessary than previously assumed. This suggests
that layering audio over traditional LBG design introduces new affordances for narrative
flow and emotional engagement, opening further avenues for exploration.

Drawing on Endacott and Brooks’ (2018) definition of historical empathy that emphasize
both “cognitive and affective engagement” , the prototype is designed to support the
cognitive dimension by situating players within a spatial context through real-world
locations, a temporal context through historically anchored narration, and a social context
through interactions with and between non-player characters (NPCs). The affective
dimension is addressed by assigning players a narrative task and fostering a personal
relationship with the main character, encouraging emotional engagement and personal
investment.

However, a few critical reflections on the study are worth noting.

The first point of reflection relates to the two primary evaluation models employed in the
evaluation: VALERIE (Carneiro et al., 2021) and HEMT (Crompton et al., 2023).

The VALERIE framework provided a concrete foundation for structuring the analysis in this
study, particularly thanks to its emphasis on LBG-specific characteristics such as mobility
and spatiality. However, this study further narrowed the format to an audio-first game set
within a CH context. To accommodate this, I added two new dimensions to the framework:
Audio Aspects and Historical Empathy. These modifications, however, were not
systematically validated before being put into use, so certain usability issues emerged. For
example, there was overlap between “character’s voice-over” under Audio Aspects and
“narrative/storytelling” under General Aspects. Such categorization issue led to ambiguity
when attributing contributing factors.
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Besides structural issues, there were also challenges in using the framework during
interviews. The original VALERIE question bank is designed such that each question
addresses the intersection of a player experience (PX) dimension and a specific game
characteristic. For instance, “Could you tell me about a time when physical displacement
prevented you from taking any action in the game?” clearly targets the impact of the
spatiality dimension on the PX dimension of challenge. In contrast, this study’s interview
questions were organized solely around the PX dimensions. For example, a question like
“Have you met any difficulties while playing? Can you describe how it happened and what
caused it?” does not directly reference any specific design elements. This was intended to
avoid leading the participant and to keep the interviews time-efficient. However, it resulted
in some responses being too vague to be analytically useful.

In terms of the HEMT, the issues are more complex. Though it, like the VALERIE framework,
offered valuable guidance for this study, after completing the analysis, I began to question
whether historical empathy is truly the most appropriate construct to measure in this context.

Originally developed for classroom-based history education, HEMT was intended for a
context and set of goals very distinct from those of a historical game. While it offers a clear
set of evaluative criteria, applying it to projects like this one may require further revision. In
particular, its current focus does not fully account for aspects such as historical curiosity or
lasting emotional impressions—both of which emerged as important outcomes in this study.
This observation also aligns with a broader understanding within the field: serious games are
increasingly recognized not as replacements for traditional learning methods, but as
complementary tools that leverage different strengths. This applies to the current project as
well: the game may be better understood not as a standalone learning experience, but as one
that works in combination with the museum exhibition, either as a pre-visit or post-visit
experience. This interpretation is further supported by feedback from museum staff, who
saw the prototype’s potential to evoke emotional and personal resonance. Through voice and
sound, the narrative felt more “human” and reflective than traditional factual displays.

In addition to the reflections on methods, another area of consideration concerns the
research findings themselves.

While the project was developed in collaboration with the museum, most of the scriptwriting
was carried out individually by me, based solely on printed materials and the guided tours
provided by museum staff. That said, the designer’s level of historical empathy may have
limited the depth of that convey to players. Thus, if such projects aim to foster deeper levels
of understanding, closer collaboration with archaeologists and historians may be necessary.

Another point of reflection regarding the findings concerns the interpretation of immersion
outcomes. While one participant reported entering a flow state, another remained highly
distracted throughout the experience. These differences may not necessarily stem from game
design alone, but could also reflect individual differences. Overall, the limited sample size
and lack of pre-session profiling (e.g., player type questionnaires) may have constrained the
analysis. Future studies could benefit from incorporating such tools to better contextualize
variations in player response.
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7.3 Future Work

Several directions can be pursued to build on the findings of this study.

In terms of refining the prototype, an immediate next step is to introduce a constant
background audio layer to provide a sense of continuity and reduce player anxiety during
silent intervals. Additionally, future iterations would benefit from closer collaboration with
historians or archaeologists to ensure historical accuracy and depth in the narrative.

Regarding testing sessions, future testing could involve a more diverse and larger pool of
participants, especially across different age groups, to explore its potential within an
inclusive design framework. Although the current prototype was primarily developed with
short-term tourist engagement in mind, many museums also serve a recurring local audience.
Future research could explore how to design for long-term engagement with local residents.

Additionally, if future studies continue to adopt assessment tools such as HEMT, it may be
more appropriate to evaluate the combined experience of the game and the exhibition,
ideally with the inclusion of a control group or comparative condition.

Finally, on a methodological level, the evaluation process and feedback from this study could
inform a revision of the VALERIE framework, adapting it more specifically for location-
based audio games. This could provide practical guidance for future research and
development in this area.
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Appendix A - Full Questionnaire

Part 1 - Basic information

1. Have you ever seen the exhibition “Skara in the Middle Ages™
LI Yes

LI No

O Other:

2. How would you rate your previous knowledge of Skara and its history?
(1 = I know nothing at all, 10 = I know the city and its history by heart)

01 O2 0Og 0O4 Os O6 7 OO8 Lo O10
Part 2 - Revised Game Engagement Questionnaire (GEQ)
Please indicate how much you agree with the following statements.

(1 = Strongly disagree, 6 = Strongly agree)

3. I found myself just following the story and moving without thinking too much.

1 O2 O3 O4 Os 0O6

4. The game world felt real even though I was walking through a modern city.
1 O2 O3 0O4 Os 0O6

5. I really got into the game.
1 O2 O3 0O4 Os 0O6

6. I wanted to keep playing after the game ended.
1 O2 Og Og4 Os 06

Part 3 - Revised Self-Assessment Manikin (SAM)
Please rate your emotional responses during the game experience.

7. How pleasant or unpleasant did you feel?

S

1 O2 O3 O4 Os 0O6
1 = Very unpleasant 6 = Very pleasant

8. How intense or calm was your emotional state?
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"
(1 O2 O3 Og4 Os5 O6

1 = Very calm 6 = Very excited or intense

9. How much control did you feel you had in the situation?

L1 O2 0Og O4 Os 0O6
1 = Very little control 6 = Full control
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Appendix B - Full interview questions
Part 1: Challenges
Could you describe who are you, what you were doing and where you went in the game?

Have you met any difficulties while playing? Any specific moment where you felt confused or
frustrated, if so, when and why?

Do you think the game's story is in harmony with your physical movements in the real world?

Can you describe how did you navigate yourself in the real-world? Like what kind of
instructions helped you the most?

Part 2: GEQ-based follow-ups

If negative: Can you tell me more about that? When and how did it happen? What do you
think caused that experience?

If positive: What contributed to that experience? What aspects of the game made it happen?
(Was it related to the gameplay, the story, the sound, the music or something in the
environment?)

Part 3: SAM-based follow-ups
You marked the game as unpleasant/pleasure. What caused that feeling?

You rated the game as intense/calm. Can you tell me when did you feel that, and what made
it feel that way? What was happening around you? What were you doing?

You felt like you had/didn't have much control. What gave you that sense?
Part 4: Historical Empathy

Can you tell me about your overall impression about how people lived or thought in the
medieval time, as depicted in the game? (Did anything particularly stand out to you?)

Did the game help connect the city's history with the city today, if so, what contribute to that
the most?

After playing, would you feel differently walking past the sites again? (In what ways? can you
describe what changed in your perception of the place?/Do you think that feeling will stay
with you afterward?)

Part 5: Game format

Imagine this wasn't a location-based game, but a computer or mobile game set in a virtual
world, how do you think that would change the experience for you?

Besides audio, would you wish to see more visual elements, like graphics, AR, or text-based
content?

Would you prefer the experience to feel more like a game—with challenges, choices, or
goals—or more like linear storytelling?
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