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I 

ABSTRACT 

Designing serious game visuals for multiple cultural contexts presents significant 

challenges, as imagery familiar to one audience may be misunderstood or carry 

different meanings in another. This thesis adopts the perspective that visuals in 

serious games are not merely decorative but function as connectors between game 

content and players’ cultural and perceptual contexts. It argues that visual elements 

must be both clear and appealing across different cultural and domain contexts, and 

therefore investigates how varying levels of visual fidelity influence players’ visual 

recognition and visual preferences in cross-cultural serious game contexts.  

A mixed-methods research approach was adopted, combining a literature review, 

fieldwork, and multiple case studies, with qualitative and quantitative data collected 

in Nepal and Sweden. To support the empirical investigation, a serious game titled 

Happy Heart was designed and developed as both an educational game and a research 

instrument, enabling systematic evaluation of visual fidelity across culturally distinct 

contexts. In both locations, the same Happy Heart game was implemented in localized 

versions and playtested with local participants. 

The findings indicate that higher levels of visual fidelity generally support improved 

recognition, increased preference, and greater familiarity with serious games in both 

cultural contexts. However, higher visual fidelity did not consistently result in stronger 

emotional responses. Participants in both Nepal and Sweden experienced difficulties 

identifying culturally specific food items, highlighting the role of visual literacy in 

shaping how visual representations are interpreted. The results further suggest that 

adolescents’ visual recognition and preferences are shaped more strongly by exposure 

to global media, such as video games, animation, and social platforms, than by 

everyday lived experiences. A clear preference for 3D graphics and globally 

recognizable game aesthetics was observed, reflecting increasing familiarity with 

shared visual design conventions across cultures. 

Based on these findings, this thesis proposes a Visual Alignment Framework to 

support culturally inclusive serious game design. The framework offers structured 

guidance for selecting representational objects and determining appropriate levels of 

visual fidelity when designing for diverse audiences, thereby reducing the risk of visual 

miscommunication in cross-cultural contexts. This research contributes both 

empirically and conceptually to the field of serious games by providing cross-cultural 

evidence and a theoretical foundation for visual alignment in game visuals. By 

synthesizing insights from the Nepalese and Swedish case studies, the thesis advances 



 

 

understanding of how visual communication can be strategically aligned with players’ 

cultural and perceptual contexts to support more effective (in terms of visual 

recognition and visual preference) and inclusive educational game design. Future 

research is encouraged to further evaluate the framework across additional cultural 

settings and game genres. 

 

 

 

 

  



 

III 

SAMMANFATTNING 

Att designa visuella element i serious games för flera kulturella kontexter innebär 

betydande utmaningar, eftersom bildspråk som är bekant för en målgrupp kan 

missförstås eller bära andra betydelser i en annan. Denna avhandling utgår från 

perspektivet att visuella element i serious games inte enbart är dekorativa, utan 

fungerar som länkar mellan spelets innehåll och spelarnas kulturella och perceptuella 

kontexter. Avhandlingen argumenterar för att visuella element måste vara både 

tydliga och tilltalande i olika kulturella och ämnesspecifika sammanhang, och 

undersöker därför hur varierande nivåer av visuell fidelitet påverkar spelares visuella 

igenkänning och visuella preferenser i tvärkulturella serious game-kontexter. 

En flermetod (mixed method)-ansats tillämpades, där litteraturstudie, fältarbete och 

flera fallstudier kombinerades, med både kvalitativa och kvantitativa data insamlade i 

Nepal och Sverige. För att möjliggöra den empiriska undersökningen designades och 

utvecklades ett serious game med titeln Happy Heart, som fungerade både som ett 

utbildningsspel och som ett forskningsinstrument. Detta möjliggjorde en systematisk 

utvärdering av visuell fidelitet i kulturellt skilda kontexter. På båda platserna 

implementerades lokaliserade versioner av Happy Heart, vilka speltestades med 

lokala deltagare. 

Resultaten visar att högre nivåer av visuell fidelitet generellt stödjer förbättrad 

igenkänning, ökad preferens och större förtrogenhet med serious games i båda 

kulturella kontexterna. Däremot ledde högre visuell fidelitet inte konsekvent till 

starkare emotionella responser. Deltagare i både Nepal och Sverige hade svårigheter 

att identifiera kulturellt specifika livsmedel, vilket belyser den visuella 

läskunnighetens (visual literacy) betydelse för hur visuella representationer tolkas. 

Vidare indikerar resultaten att ungdomars visuella igenkänning och preferenser i 

högre grad formas av exponering för globala medier – såsom datorspel, animation och 

sociala plattformar – än av vardagliga erfarenheter. En tydlig preferens för 3D-grafik 

och globalt igenkännbara spelestetiker observerades, vilket speglar en ökande 

förtrogenhet med gemensamma visuella designkonventioner över kulturella gränser. 

Baserat på dessa resultat föreslår avhandlingen ett Visual Alignment Framework för 

att stödja kulturellt inkluderande design av serious games. Ramverket erbjuder 

strukturerad vägledning för val av representativa objekt och fastställande av lämpliga 

nivåer av visuell fidelitet vid design för diversifierade målgrupper, med syfte att 

minska risken för visuell misskommunikation i tvärkulturella sammanhang. 

Forskningen bidrar både empiriskt och konceptuellt till området serious games genom 



 

 

att tillhandahålla tvärkulturella belägg samt en teoretisk grund för visuell anpassning 

av spelgrafik. Genom att syntetisera insikter från fallstudierna i Nepal och Sverige 

fördjupar avhandlingen förståelsen för hur visuell kommunikation strategiskt kan 

anpassas till spelares kulturella och perceptuella kontexter för att stödja mer effektiv 

(vad gäller visuell igenkänning och visuell preferens) och inkluderande design av 

serious games. För framtida forskning rekommenderas att vidareutvärdera ramverket 

i ytterligare kulturella miljöer och för andra spelgenrer. 
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1 

1 INTRODUCTION 

In serious games (SGs), visuals play an important role in shaping how players interact 

with and understand the learning content. While much research in SGs, digital game-

based learning, and gamification has emphasized the importance of balancing 

engagement and instruction within game mechanics (e.g., McClarty et al., 2012; 

Sawyer et al., 2017; Aster et al., 2024; Martinez et al., 2024; Nylén-Eriksen et al., 

2025), a similar challenge exists in the realm of visual design, where visuals must be 

engaging enough to capture players’ attention while accurately and responsibly 

conveying the subject matter.  

Evidence from human–computer interaction (HCI) research shows that visual design 

decisions substantially influence users’ experiences, affecting perceived usability, 

trust, and overall evaluation of interactive systems (Tractinsky et al., 2006; 

Sondergger & Sauer, 2010; Robins & Holmes, 2008). In the context of SGs, visuals 

therefore carry a dual mission: they must sustain player interest while communicating 

specific messages or achieving educational objectives without introducing confusion 

or distraction. This requirement distinguishes serious game (SG) visuals from those of 

entertainment games, as misrepresentations or ambiguities can undermine learning 

goals, but an overemphasis on clarity can make SGs seem boring and lead to a decrease 

in adoption and retention. 

Ideally, visuals in SGs are designed with a clearly defined culture in mind, ensuring 

that imagery, symbols, and environments are relatable and easily understood. 

However, many SGs are intended for use across multiple cultural contexts, where a 

single visual design must serve diverse audiences. In such cases, what appears familiar 

or meaningful in one cultural setting may seem confusing or misinterpreted in 

another. While developing fully localized visual versions could address these 

differences, such approaches are often constrained by time, budget, and production 

resources. Consequently, there is a need for visual design strategies that can bridge 

cultural differences while maintaining clarity and contextual relevance. 

One important factor shaping how visuals are interpreted is visual fidelity, defined as 

the degree to which visual representations resemble real-world elements (Alklind 

Taylor, 2014). Previous research suggests that abstract visual styles can, in some cases, 

support player experience more effectively in  SGs than highly realistic graphics (Zagal, 

2008; Wouters & van Oostendorp, 2013; Clark et al., 2016). However, players' 

recognition and preference for different visual styles can vary widely. These variations 

are influenced by factors such as cultural background, age, education, and prior 
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exposure to digital media, resulting in diverse player experiences and design 

challenges in cross-cultural contexts. 

Beyond games research, research in cross-cultural visual and web design has shown 

that cultural background significantly influences how people perceive and interpret 

visual elements, including color use, complexity, symbolism, and stylistic conventions 

(Motamed & Tucker, 2019; Yokosawa et al., 2016; Taylor et al., 2013; Reinecke & 

Gajos, 2014). Given that SGs rely heavily on visual communication to convey 

information and support learning or training, understanding these perceptual 

differences is essential for creating visuals that are clear to diverse user groups. Within 

HCI, scholars such as Huatong Sun have highlighted the importance of culturally 

localized design (Sun, 2012). Sun’s framework for cross-cultural technology design 

demonstrates how user expectations and interactions are shaped by cultural 

differences. Within game studies, the concept of culturalization, which involves 

integrating diverse cultural elements into game narratives and interfaces, has also 

been explored (Alomar et al., 2016; Pyae et al., 2018; Wanick et al., 2018). Yet, its 

application within the visual aspects of SGs remains insufficiently addressed.  

Taken together, these challenges highlight a need for investigation into how visual 

design, particularly visual fidelity, can support clear, appealing, and culturally aligned 

communication in SGs used across diverse contexts. Despite growing interest in 

culturalization and visual design within HCI, there is limited empirical research 

examining how players from different cultural backgrounds recognize and prefer 

visual representations in SGs. Addressing this gap, the present thesis investigates 

visual communication in cross-cultural SGs design, with a specific focus on visual 

fidelity, player recognition, and preference. 

 

1.1 RESEARCH QUESTION AND OBJECTIVES 

The initial research question was intentionally broad to avoid prematurely 

constraining the scope of inquiry:  

 

 

 

Following the literature review and the first exploratory study in Nepal, the research 

question was narrowed down to investigate how visual fidelity in SGs 

influences players’ experiences, particularly in terms of visual recognition 

and visual preference.  

 

 

How do visual communicative aspects affect the players' experience 
in serious games? 
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To address this research question, the following research objectives have been 
established: 

Objective 1 (O1). Conduct a literature study and an exploratory study to identify 

common and current issues of visual communication in serious games. 

This objective aims to establish a foundational understanding of visual 
communication issues in SGs by synthesizing existing literature and conducting an 
exploratory study with end-users in Nepal. The outcome is a set of recurring challenges 
and considerations that inform subsequent stages of the research. 

 

Objective 2 (O2). Implement findings and theories from the literature and 
exploratory study in the development of a serious game titled Happy Heart, designed 
for both Nepalese and Swedish players. 

This objective focuses on applying identified visual communication principles and 
cultural considerations to create and adapt the game for the two target contexts. The 
resulting game Happy Heart serves as an educational game as well as a platform for 
discussing the research outcomes. It promotes healthy lifestyles, including nutrition 
and physical activity, through seven mini-games. Two culturally adapted versions of 
the game were developed: a Nepalese version and a Swedish version. Each cultural 
version was further implemented in two variants representing different levels of visual 
fidelity, resulting in four game versions in total. 

 

Objective 3 (O3). Understand how different levels of visual fidelity influence 
players’ visual recognition and preferences across cultural contexts through case 
studies conducted in Nepal and Sweden. 

This objective investigates the influence of visual fidelity on player experiences, 
particularly visual recognition and preferences, by comparing empirical data collected 
in Nepal and Sweden. These two contexts represent polar cases. The comparative 
approach seeks to derive insights that extend beyond culture-specific findings and 
contribute to generalizable knowledge for SG visual design. 

 

Objective 4 (O4). Propose a best-practice visual production framework for serious 
games in cross-cultural settings. 

The final objective synthesizes insights from the literature review, empirical case 
studies, and practical game development to formulate a best-practice visual 
production framework. This framework, named the Visual Alignment Framework 
(VAlign), provides structured guidance for designing effective visual communication 
in SGs intended for diverse cultural contexts. 
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1.2 RESEARCH SCOPE AND DISAMBIGUATION 

The research presented in this thesis is multidisciplinary, drawing on theories and 

methods from visual communication, serious games, and game user research. Given 

this interdisciplinary foundation, it is important to clarify the conceptual scope of the 

study and to define how key terms are used. Figure 1.1 illustrates the academic fields 

that intersect in this research. 

 

 

Figure 1.1. Academic fields involved in this research. 

Visual communication is an umbrella term encompassing a wide range of visual forms 

and practices. It broadly refers to how information from the outside world is 

transmitted to us through our eyes (Josephson et al., 2020). In the context of SGs, 

visual communication includes the use of visual elements to convey information, 

instructions, and meaning. This may involve interface elements, visual symbols, and 

animations on screen, as well as the design of props and environments that support 

gameplay. For example, in a serious game designed to introduce a historical place, 

visual communication encompasses the representation of historical settings and 

objects on the screen, the design of physical exercise equipment integrated with 

gameplay challenges, and the environment design in the real-world contexts that align 

with the game context. All of these elements are considered part of visual 

communication (see Figure 1.2). 

However, such a broad definition is not sufficiently precise for the purposes of this 

thesis. To establish a focused and analytically useful scope, this research limits visual 

communication to the visual content within digital systems, excluding user 

interface design and interaction mechanics.   

 



CHAPTER 1 INTRODUCTION 

5 

 

Figure 1.2. Example of visual communication in games, including on-screen graphics and environmental 

elements. 

The findings and framework proposed in this thesis are primarily intended for SG 

visual designers working with single or multiple cultural user groups, as well as 

researchers in game studies, HCI, and visual communication. This research does not 

address all aspects of serious game development, such as game design, level design, 

narrative structure, or programming. Instead, it focuses on visual design. The 

overarching goal is to provide a structured framework for effective visual 

communication across diverse cultural settings. 

Within this scope, game user research (GUR) serves as the primary methodological 

framework for evaluation. While prior studies in game experience research have 

extensively examined aspects such as engagement, motivation, and usability (Drachen 

et al., 2018; Nylén-Eriksen et al., 2025), comparatively limited attention has been 

given to the systematic evaluation of visual communication in SGs, particularly with 

regard to visual recognition and visual preference across cultural contexts.  

To clarify the conceptual boundaries of this research, it is important to distinguish 

between visual preference, engagement, and related experiential concepts. Visual 

preference refers to the aesthetic appeal or perceived attractiveness of an interface, 

object, or environment, reflecting users’ subjective liking or initial impressions 

(Karadimitriou & Roussou, 2011; Bernhaupt, 2015). In contrast, engagement 

encompasses the depth and quality of users’ involvement, attention, and emotional 

investment during interaction, extending beyond mere visual appeal (O’Brien & Toms, 

2008). While visually appealing designs may contribute to engagement, research 

indicates that engagement also depends on factors such as interactivity, challenge, and 



CHAPTER 1 INTRODUCTION 

6 

relevance, which are independent of aesthetic preference (O’Brien & Toms, 2008; 

Bernhaupt, 2015).  

Accordingly, this study doesn’t primarily aim to evaluate engagement, motivation, 

emotion, or fun as outcome variables. Instead, it focuses on visual communication, 

specifically, how variations in visual fidelity influence players’ recognition and 

preference across cultural contexts. The emphasis is on how visual design choices 

affect clarity and appeal, rather than on broader experiential states. 

Related concepts such as immersion and presence are also acknowledged, but are not 

central to the present investigation. Immersion and presence are most commonly 

discussed in the context of virtual reality (VR) and highly immersive environments 

(McMahan, 2004). Immersion is characterized by the following features: Lack of 

awareness of time, Loss of awareness of the real world, and Involvement and a sense 

of being in the task environment  (Jennett et al., 2008). Narrative perspectives further 

frame immersion as a cognitive relocation into a represented world through attention 

and meaning-making (Ryan, 2015). Presence is described as the perceptual illusion of 

non-mediation—the subjective sense of “being there” despite the experience being 

technologically constructed (Lombard et al., 2000). Slater (2009) further 

distinguishes presence as comprising both place illusion (the qualia of having a 

sensation of being in a real place) and plausibility illusion (the illusion that the 

scenario being depicted is actually occurring). While these concepts can influence 

player experience, this thesis does not investigate immersion or presence, nor does it 

aim to enhance the sensation of “being there.” 

The central concern of this research is visual communication within SGs: how 

design decisions regarding what to depict and how realistically to depict it 

influence players’ interpretation of visual information (recognition) and aesthetic 

responses (preference). By focusing on these aspects, this study provides insights for 

designing visually clear, appealing, and culturally aligned SGs, forming the basis of the 

Visual Alignment Framework (VAlign) presented in Paper 6. 
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1.3 PROJECT BACKGROUND 

The serious game Happy Heart serves two main functions in this research. First, it is 

a health educational game designed for adolescents in Nepal and Sweden. Second, it 

functions as a research platform to support the broader investigation of visual 

communication in serious games. 

The original version of Happy Heart was developed between 2022 and 2023 as part 

of the Swedish Research Council-funded project Digital Cardiovascular Health 

Promotion Among School-going Adolescents in Nepal (HRIDAYA) trial 

(ClinicalTrials.gov Identifier: NCT06668675). It targeted Nepalese adolescents aged 

13–16 in both public and private schools and aimed to increase awareness of lifestyle 

behaviors related to cardiovascular health (Shakya, 2025). A detailed description of 

the game design is provided in Chapter 2.3. 

The project was motivated by a public health concern. In Nepal, a lower-middle-

income country, cardiovascular diseases (CVDs) account for approximately 24% of 

total deaths and 12% of disability-adjusted life years (Nepal Health Research Council, 

2021). As risk factors for CVDs are already present among adolescents (Aryal et al., 

2017), early preventive measures are critical. Even in Nepal,  adolescents are highly 

engaged with digital technologies, and serious games offer a promising and affordable 

approach to support health education and behavior change in resource-limited 

settings. 

To enable cross-cultural comparison, a Swedish version of Happy Heart was 

developed in 2024 for adolescents aged 13–16 years. This version retained the original 

game mechanics but adapted culturally specific content, such as replacing Nepalese 

food items with Swedish equivalents. This work was conducted as a follow-up study 

under Swedish conditions and was funded by the University of Skövde (Dnr HS 

2024/8). The Swedish Ethical Review Authority issued an advisory opinion stating 

that the study does not fall under Swedish legislation for research involving humans 

(Dnr 2024-04231-01). 

For this thesis, Happy Heart serves as a platform for studying visual communication. 

The game was developed in two cultural versions (Nepalese and Swedish), each with 

two visual styles (A and B) representing different levels of visual fidelity. These 

versions were used across three case studies to investigate how visual design 

influences recognition and preference. 
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1.4 THESIS MAP 

The thesis map in Figure 1.3 visualises the overall structure of the thesis. As illustrated, 

the thesis is composed of 6 chapters.  

Chapter 1, Introduction, introduces the research background, project background, 

and presents the research question and objectives. This chapter provides the reader 

with a concise overview of the problem and outlines the main arguments that run 

throughout the thesis. It also defines the scope of the study and clarifies key concepts 

to narrow the focus to the specific research area addressed. 

Chapter 2, Method, first outlines the overall research strategy and study design. Before 

introducing the details of the case study methodology, Chapter 2.3 presents the design 

and development process of the serious game Happy Heart, which functions as both 

the primary research platform used for all playtests across the case studies and an 

educational game. For readers interested in the practical development process, this 

section is particularly relevant.  

Following this, the chapter details the case study design, representing the empirical 

work conducted in Nepal and Sweden. By the end of this chapter, readers should have 

a clear understanding of how the research presented in this thesis has been planned 

and executed. 

Chapter 3, Visual Communication in Serious Games, provides the theoretical 

background of the thesis. Given the interdisciplinary nature of the topic, this chapter 

narrows the theoretical landscape to the areas most relevant to the thesis. Four key 

aspects are discussed: serious games, game visuals, the theoretical lenses applied, 

visual literacy, and visuals in cultural contexts. 

Chapter 4, Results, presents the results corresponding to all research objectives, 

drawing on the findings from the associated published papers. 

Chapter 5, Discussion, discusses the strengths and limitations of the methodology and 

highlights the role of multidisciplinary teamwork in serious game visual development. 

Chapter 6, Conclusions, brings together the major findings and discusses their 

broader implications.  
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Figure 1.3. Overview of the thesis structure and its related research objectives. 
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2 METHOD 

This research adopts an abductive research strategy, combining case study 

methodology with a mixed-methods approach integrating qualitative and quantitative 

data. The abductive strategy enables iterative movement between theoretical 

frameworks and empirical findings, allowing the refinement of concepts as insights 

emerge. Case studies are employed to investigate visual communication in SGs within 

real-world cultural contexts, while mixed methods support both in-depth exploration 

and comparative analysis. 

This chapter outlines the methodological foundations of the study. Chapters 2.1 and 

2.2 describe the abductive research strategy and overall study design. Subsequent 

sections detail the development of the serious game Happy Heart as a research 

platform and present the design of three empirical case studies, including the A/B 

testing design, data collection and analysis procedures, and ethical considerations. 

2.1 ABDUCTIVE RESEARCH STRATEGY 

The research is grounded in an interpretivist paradigm, which assumes that reality is 
relative and shaped by multiple perspectives (Oates, 2006). It seeks to gain a 
comprehensive understanding of a phenomenon that differs in perception by different 
users (Orlikowski & Baroudi, 1991; Klein & Myers, 1999; Oates, 2006). This 
perspective is appropriate given that the research examines how visual 
communication in SGs influences players’ recognition, preferences, and experiences—
phenomena that vary across individuals and cultural contexts. 

Charles Sanders Peirce first introduced the notion of abduction in his studies on the 
logic of science. Unlike purely deductive approaches that test predefined hypotheses 
or purely inductive approaches that derive theory exclusively from data, the study 
follows an abductive research strategy (ARS). It enables the integration of insights 
from both empirical data and theoretical frameworks, allowing the researcher to refine 
understanding as new findings emerge (Mitchell, 2018). This process aligns with the 
flexible and evolving nature of case study research (Dubois & Gadde, 2002), 
particularly when investigating complex socio-cultural phenomena. 

The ARS approach has been employed in SGs research by Alklind Taylor (2011, 2014) 
and Berg Marklund (2015). Alklind Taylor (2011), in her study of SGs for military 
training, describes this approach as one that “makes use of a combination of empirical 
fieldwork, case analysis and established theoretical models, where the researcher is 
constantly going back and forth between empirical observations and theory.” 



CHAPTER 2 METHOD 
 

14 

Similarly, Berg Marklund (2015), in his research on educational games and game-
based learning, emphasizes that the abductive strategy enables an iterative deepening 
of understanding:  

“The benefit of employing an evolutionary research strategy is perhaps most evident 

when it comes to the execution of the later, lengthier, and more in-depth case studies, 

where the patterns whose contours were partially uncovered during the initial studies 

were thoroughly excavated” (Berg Marklund, 2015).  

The choice of an ARS for this research is informed both by the interdisciplinary nature 
of the research problem and by the researcher’s disciplinary positioning in visual 
communication and game design. My research background is primarily situated in 
visual communication and GUR, rather than in cultural studies. This positioning 
naturally oriented my initial understanding of the research problem toward the design 
and representational aspects of SGs—how visual form, style, and fidelity communicate 
meaning to players. However, this design-centric lens alone risked overlooking 
important contextual and cultural dimensions that influence how players interpret 
and respond to visual elements. 

As the research progressed, it became increasingly evident that understanding visual 
communication in SGs required moving beyond the game itself. The investigation 
needed to encompass how players from different cultural backgrounds perceive, 
recognize, and prefer visual representations in situated play contexts. Employing an 
ARS provided the flexibility to navigate between these evolving layers of inquiry—
allowing theoretical frameworks from visual communication, GUR, and HCI to inform 
data interpretation, while insights from fieldwork and case studies continuously 
reshaped theoretical understanding.  

In this study, abductive reasoning was operationalized through iterative cycles of: 

• Reviewing literature on visual communication, HCI, and GUR (theoretical) 

• Designing, developing, and refining the game Happy Heart (practical) 

• Identifying theoretical lenses, including semiotic theory, affordance theory, 
and the theory of taxonomic hierarchies (theoretical) 

• Conducting exploratory and comparative case studies (empirical) 

• Developing and extending the theoretical framework (theoretical) 

Through this iterative process, the research design evolved alongside my growing 
familiarity with the socio-cultural contexts of the study, particularly through the case 
studies conducted in Nepal and Sweden. As the work progressed, unexpected 
observations, such as variations in players’ visual recognition patterns and differing 
interpretations of graphical fidelity, prompted continual reassessment of theoretical 
assumptions and the integration of new perspectives.  

For example, in the first exploratory study conducted in Nepal, certain localized 
images were not consistently recognizable to local participants. This finding 
challenged the assumption that cultural localization alone guarantees recognizability. 
It prompted closer examination of the relationship between visual literacy, lived 
experience, and cultural context, highlighting that recognition depends not only on 
cultural relevance but also on previous visual experience (eg., some participants had 
seen local food items only in real life or in photographs, but not in graphical form, 
which reduced recognizability within the game) and representational specificity (eg., 
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products from specific local brands were not consistently identified). This insight 
contributed to the further conceptual development of the framework, particularly 
regarding the appropriate level of visual specificity in culturally adapted serious 
games. 

Similarly, Swedish participants appeared to have less difficulty interpreting lower-
fidelity imagery than Nepalese participants. This observation raised questions about 
how visual literacy (such as exposure to stylized or abstract media) and broader 
cultural design conventions shape perceptual interpretation. 

Each of these instances required a return to theory to explore possible explanations 
and to refine the conceptual framework guiding the research. Thus, the abductive 
strategy not only accommodated the exploratory nature of this research but also 
mirrored my own development as a researcher, enabling a dynamic interplay between 
empirical discovery and theoretical reflection.  

2.2 STUDY DESIGN 

According to Yin (2017), “A case study is an empirical method that investigates a 
contemporary phenomenon (the “case”) in depth and within its real-world context, 
especially when the boundaries between phenomenon and context may not be clearly 
evident.” That is to say, since my research attempts to understand a real-world case 
and assumes that such an understanding will involve important contextual conditions 
relevant to my case, the case study constitutes the primary methodology of research 

throughout this research.  

Studying visual communication in real-life play contexts requires sensitivity to social, 
cultural, and situational variables. In such settings, manipulating or controlling 
environmental conditions and participant behavior may risk reducing ecological 
validity. For example, this research does not rely on controlled laboratory experiments 
in which play contexts are artificially structured and participants are closely 
monitored, as such conditions may generate outcomes that do not accurately reflect 
natural gameplay situations. Rather than isolating variables within laboratory 
settings, this research prioritizes contextual richness by situating the game in real-
world environments where it is intended to be used. This “in-the-wild” approach 
enables observation of how visual communication functions under authentic cultural 
and social conditions. The rationale for not employing a laboratory-based design, 
particularly in relation to the A/B playtest design, is discussed in greater detail in 
Section 2.4.2. To ensure rigor despite reduced experimental control, validity is 
established through methodological triangulation and the systematic collection of 
multiple forms of evidence. 

In complex systems such as SGs, relying solely on interviews, participation, 
observation, or surveys has limitations, as a single method is prone to researcher bias 
and may overlook crucial aspects of the studied context (Gibbert & Ruigrok, 2010; 
Mason, 2002; Robson, 2002). When combined, however, these approaches provide 
complementary perspectives. Following Yin’s (1984) recommendation to construct a 
“full body of evidence,” this thesis employs multiple qualitative and quantitative 
methods across several case studies involving diverse participant groups.  
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Although rigorous case study research is methodologically demanding, it is 
particularly suited to examining how visual communication functions within intended 
cultural contexts. Yin, (1984) categorizes case studies as exploratory, explanatory, or 
descriptive depending on their purpose. This thesis incorporates all three types at 

different stages of the research process. Table 2.1 illustrates how the studies align with 
Yin’s categorizations. 

Table 2.1. Types of case studies and their application in the present research. Adapted from Baxter and Jack 

(2008), who summarized the types of case studies and their roles in qualitative research according to Yin’s (1984) 

descriptions. This typology has also been applied in game research by Berg Marklund (2015). 

Type Definition Application in this research 

Exploratory “This type of case study is used to 

explore those situations in which the 

intervention being evaluated has no 

clear, single set of outcomes.” 

(Baxter & Jack, 2008) 

 

Initial phase: explored cultural and perceptual 

factors influencing how players interpret and 

respond to visual communication in serious 

games. This phase helped define key variables 

such as visual fidelity, recognition, and 

preference, as well as informed the design of 

subsequent comparative studies. 

Explanatory “This type of case study would be 

used if you were seeking to answer 

a question that sought to explain the 

presumed causal links in real-life 

interventions that are too complex 

for the survey or experimental 

strategies. In evaluation language, 

the explanations would link program 

implementation with program 

effects.” (Baxter & Jack, 2008) 

Mid-phase: examined how different levels of 

visual fidelity influenced players’ recognition, 

preference, and overall game experience 

during the playtesting of Happy Heart. Through 

comparative A/B case studies in Nepal and 

Sweden, this phase explored the mechanisms 

linking visual design decisions to player 

perception in real-world cultural contexts. 

Descriptive “This type of case study is used to 

describe an intervention or 

phenomenon and the real-life 

context in which it occurred.” (Baxter 

& Jack, 2008) 

Final phase: synthesized cross-case findings 

to provide an empirically grounded account of 

how visual communication operates in 

culturally distinct serious game contexts, 

forming the basis for a design-oriented 

framework (VAlign). 

 

The division into phases is intended to illustrate the methods and their chronological 

use. While the transitions between phases were gradual rather than distinct, 

structuring the process in three main stages provides a clear overview of how the 

research developed and how its objectives were successively addressed. Figure 2.1 

outlines the phases and their relationship to the overarching research aims. 
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Figure 2.1.  Outline of the different phases of the research and their relation to the objective. 

Phase one consisted of literature reviews and an exploratory case study to provide a 

theoretical foundation and initial empirical insight. The literature review, as an 

important element, was relevant throughout the whole research. The initial literature 

review ( Paper 1; Bai, Zhang, et al., 2022) seeks to contribute to the broader discourse 

on visual communication in SGs by examining the body of published research on the 

topic. This review helped to map the existing knowledge and identify key research gaps 

related to visual representation. For example, prior studies have debated whether 

abstract or cartoon-like visual styles may be more effective than highly realistic styles 

in supporting user experience (Wouters and Van, 2013; Clark et al., 2015; Shiau Gee 

and Dolah, 2020). 

The first exploratory case study conducted in Nepal (Paper 2; Bai, Marklund, et al., 

2022)  sought to investigate how visual communication influences players’ 

interpretations and experiences in real-world contexts. This study provided initial 

empirical insights and helped to identify key variables, including visual fidelity, visual 

recognition, and visual preference. Importantly, the exploratory findings challenged 

an initial assumption that highly localized or culturally specific imagery would 

naturally enhance recognizability for local players. In practice, some culturally 

adapted images were not consistently recognized by Nepalese teenagers. This 

observation suggested that cultural alignment alone does not guarantee perceptual 

clarity. For example, certain local food items were familiar in everyday life but had 

rarely been encountered in graphical or stylized digital form. In other cases, highly 

specific visual representations (e.g., brand-specific packaging or detailed contextual 

cues) did not necessarily support recognition.  

These findings, combined with insights from the literature review, led to a conceptual 

shift. Rather than framing the investigation as a comparison between abstract and 

culturally complex visuals, the research increasingly focused on visual fidelity as a 

variable. Recognition was chosen because it represents the functional clarity of visual 

communication: if players cannot correctly identify visual elements, the intended 

message is lost. Preference was included to capture the aesthetic appeal and affective 
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response to visuals, which can influence engagement and overall player experience. 

This shift structured the subsequent in-depth investigations and directly informed the 

design of later case studies. 

In this way, Phase One functioned not only as an exploratory stage but also as a critical 

abductive turning point in the overall research design. Insights from both the 

literature review and the first exploratory study informed the iterative design and 

development of the serious game Happy Heart, initially developed for Nepalese 

teenagers and later adapted for Swedish teenagers. The game functioned both as a 

serious game and as a research platform. Its design and development process are 

detailed in Chapter 2.3 and presented across Papers 3, 7, and 8. 

Phase two was built directly on the insights from phase one, focusing on examining 

in greater depth the patterns and issues identified during the exploratory phase. The 

research focus narrowed from general visual communication to the specific variable of 

visual fidelity, and from broad player experience to visual recognition and visual 

preference. The primary objective was to investigate how different levels of visual 

fidelity influenced players’ recognition and preference across cultural contexts.  

Two comparative case studies were conducted in real-life settings: one in Nepal (Paper 

5; Bai et al., 2025) and one in Sweden (Paper 6). The selection of Nepal and Sweden 

follows Eisenhardt’s (1989) recommendation to use extreme or polar types in case 

study research to generate richer and more insightful findings. The two countries 

represent clearly contrasting positions in cultural contexts and socioeconomic. 

Culturally, they exhibit notable differences (Country Comparison Tool, n.d.). 

Socioeconomically, Nepal is classified as a lower-middle-income country (World Bank 

List of Economies, 2025) and designated as a Least Developed Country by the United 

Nations (with graduation from this category scheduled for 24 November 2026) (Least 

Developed Country Category: Nepal Profile | Economic Analysis and Policy Division, 

n.d.), while Sweden is categorized as a high-income economy. This contrast provided 

analytically meaningful variation in cultural, educational, and media exposure 

contexts. 

In both case studies (Study 2 and Study 3), localized versions of Happy Heart were 

implemented and playtested with local participants. The studies employed a 

comparative A/B design in which participants were divided into two groups, each 

playing with a version of the game featuring a different level of visual fidelity. This 

structure allowed systematic comparison while preserving ecological validity. Data 

collection combined qualitative and quantitative methods, including in-depth semi-

structured interviews, questionnaires, and in-game telemetry data, to support 

triangulation and enabled both interpretive depth and cross-case comparison. 

Phase Three integrated the empirical findings from Nepal and Sweden with 

theoretical and practical perspectives, synthesizing cross-case results to reveal how 

visual communication operates in culturally diverse serious game contexts.  

Importantly, the development of the final framework was not confined to this phase 

alone. Throughout the research process, conceptual modeling evolved iteratively. An 

initial model to address visual clarity and appeal was introduced earlier in the research 
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(Paper 4; Bai et al., 2023) as a preliminary attempt to structure insights related to 

visual fidelity and visual specificity. This early model functioned as a stepping stone, 

informed by Phase One findings and refined through subsequent empirical 

investigations. 

Building on continued theoretical reflection and cross-case analysis in phase two, the 

framework was further developed into the final best-practice visual production 

framework—VAlign. VAlign represents the culmination of this iterative abductive 

process, integrating empirical evidence, theoretical reflection, and practical project 

into visual design decision guidelines. It provides support for effective visual 

communication and culturally aligned serious game design (Paper 6). 
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2.3 GAME DEVELOPMENT: HAPPY HEART  

 

This thesis involved the development of four versions of the serious game Happy 

Heart. The first version was created for Nepalese adolescents between 2022 and 2023 

as a supplementary digital educational game to promote healthy lifestyles among 

adolescents in grades 8–10. This version was produced as part of the Digital 

Cardiovascular Health Promotion Among School-going Adolescents in Nepal 

(HRIDAYA) trial (ClinicalTrials.gov Identifier: NCT06668675). Two visual fidelity 

variations were developed for the Nepalese version:  

• Version A, featuring higher visual fidelity with hard shading and no outline,  

• Version B, featuring lower visual fidelity with dark outlines and no shading.  

These two Nepalese variants were used in Case Study 2 to address Objective 3. 

A second cultural version of the game was developed between 2023 and 2024 for 

Swedish adolescents. This version adapted the visual elements to match the Swedish 

cultural context, while all other variables, such as game mechanics and sound design, 

were kept identical. As with the Nepalese version, the Swedish adaptation also 

included two visual fidelity variations, Version A and Version B. These followed the 

same stylistic distinction used in Nepal, so that direct cross-cultural comparison was 

possible in Case Study 3 and thereby contributed to Objectives 3 and 4. 

To support clarity, the four versions of Happy Heart and their visual differences are 

summarised in Table 2.2. Detailed descriptions of the game development process are 

provided in Chapter 2.3, while the rationale behind creating two distinct visual fidelity 

versions is discussed in Chapter 2.4. 

Table 2.2. Overview of game versions, visual fidelity, and visual elements. 

Game version Visual fidility 
Visual 

elements 

Other 

Variables 

(Mechanics, 

Sound, etc.) 

Nepalese 
Version A 

Higher: Hard shading, no 

outline 
Including 

Nepalese food 

items 
Same across 

all versions 

Version B Lower: Dark outline, no shading 

Swedish 
Version A 

Higher: Hard shading, no 

outline 

21% of food 

items 

switched to 

Swedish food 
Version B Lower: Dark outline, no shading 

 

Overall, Happy Heart serves as the central case material for this research, supporting 

a broader discussion on visual communication in SGs. It functions both as a research 

platform—enabling empirical investigation—and as a research contribution, fulfilling 

Objective 2 by demonstrating the application of visual communication principles in 

cross-cultural game development. This chapter, therefore, describes the 
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developmental process behind Happy Heart—in essence, how this “research baby” 

came to life. 

The purpose of the game is to encourage healthy lifestyles through nutrition and 

physical activity, thereby helping to prevent future cardiovascular diseases (CVDs). 

The guiding theme, “taking care of your heart,” is expressed through educational and 

interactive components designed to help players understand and adopt healthier 

habits. The game consists of seven mini-games, each focusing on a specific aspect of 

cardiovascular health. These include the role of sugar, salt, and fat in food; 

identification of nutritional groups; principles of a balanced diet; and the importance 

of physical activity. 

 

 

 

 

 

 

 

 

The project was a collaboration between two research teams:  

(1) a health team composed of researchers from Nepal and Sweden, and  

(2) a game development team made up of Swedish and Chinese researchers and 

developers.  

Because the game developers came from different cultural backgrounds than the 

intended users, the input of the health researchers was important. The health team 

was either Nepalese or had considerable experience with Nepalese culture, which 

enabled them to provide valuable insights into the cultural context of the target 

audience. In terms of game design, the development process followed a two-stage 

approach: first, game concepts were drafted based on predefined learning objectives; 

second, these concepts were iteratively refined to address cultural adaptation needs, 

including adjustments to game art (Presented in Paper 3). 

The following chapter presents how the game’s visual design and overall development 

evolved through four main phases, as summarised in Table 2.3. 

 

 

Figure 2.2. Splash screen of the serious game Happy Heart. 
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Table 2.3. Overview of the Game Development Phases of Happy Heart 

Phase Focus Key Activities 

1: Pre-production Establishing 

foundations 

Preliminary research; creation of player personas; 

ideation; initial visual concepts 

2: Design & 

Exploration 

Early design 

validation 

Paper wireframes; low-fidelity prototyping; 

preliminary playtest in Nepal; field study and 

contextual investigation 

3: Iteration Refinement and 

testing 

Usability playtests; refinement of gameplay 

mechanics and visuals based on feedback; final asset 

development 

4: Adaptation Localisation  Adapted version for Swedish adolescents 

 

2.3.1 PHASE 1: PRE-PRODUCTION 

• Preliminary research 

The health research team first conducted a study to identify knowledge gaps among 

the target group of Nepalese adolescents. The findings were documented in a 

Knowledge, Attitude, and Practice (KAP) regarding heart disease among the target 

group report, which subsequently guided the game design process. The study by 

Shakya et al. (2023) surveyed 649 adolescents from grades 8–10 in a semi-urban 

community of Nepal. The identified gaps in KAP among adolescents, as revealed in a 

self-administered questionnaire:  

The median (IQR) percent scores for KAP were 70.6 (10.59), 78.5 (8.46), and 69.5 

(11.59), respectively. Good KAP (median percent scores >75%) was found in 27.7%, 

69%, and 27.8% adolescents, respectively. Knowledge (p <0.001), attitude (p =0.025), 

and practice (p <0.001) was higher among adolescents in private than government 

schools. Girls had better attitudes than boys (<0.001) (Shakya et al., 2023).  

For a detailed breakdown of KAP performance, refer to Figure 2.3. Moreover, 98% of 

students have access to smartphones, with 89% using Android-based devices. 

Additionally, 92% of students have internet access, and 68% engage in playing mobile 

games.  
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Figure 2.3. Categories of KAP in terms of diet, physical activity (PA), and alcohol/tobacco into good, average, and 

poor categories (reproduced from Shakya et al., 2023). 

Preliminary analyses of focus group discussions indicated that: 

Adolescents mentioned physical, nutritional, mental, environmental, and hereditary 

causes for CVD. Financial and work-related burdens, as well as psychological, mental 

and family-related issues were perceived to influence CVD severity. Temptations for 

junk food and physical inactivity were barriers to follow heart-healthy behavior. 

Adolescents perceived serious games as beneficial and easy to use for creating CVD 

awareness. The game should offer challenges and exhibit increased levels of difficulty 

to remain stimulating throughout its intended use (Shakya et al., 2023). 

In conclusion, the identified gaps in KAP among adolescents primarily relate to 

nutrition, unhealthy food, cigarette/tobacco/alcohol use, sugar/salt/fat content in 

food, healthy diet, physical activity, and obesity. These findings directly informed the 

educational content and visual communication strategies integrated into Happy 

Heart. 
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• Player personas 

Based on the preliminary research, user personas were developed to represent typical 

members of the target group (Figure 2.4). These personas synthesised demographic 

characteristics, digital habits, motivational factors, and behavioral challenges 

identified in the KAP study and focus group discussions. The personas functioned as 

design anchors during pre-production, ensuring that visual style, narrative framing, 

difficulty progression, and interaction design remained aligned with the lived 

experiences and preferences of Nepalese adolescents. 

The primary persona reflected Nepalese teenagers who require an engaging and 

culturally relevant tool to support the adoption of healthy habits, as traditional health 

education approaches are often perceived as abstract, unrelated to everyday life, or 

boring. 

 

 

Figure 2.4. Player personas. 
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• Ideation 

Following the KAP report and the development of user personas, the game 

development team initiated the ideation with the goal of translating the identified 

health education needs into engaging game-based learning experiences. This stage 

involved extensive brainstorming and visual exploration of possible game mechanics 

and narrative concepts. The team began by sketching preliminary ideas on paper to 

visualize potential interactions, characters, and settings, while sticky notes were used 

to simulate gameplay flow and to represent the sequence of player actions and 

feedback loops (Figure 2.5). These low-fidelity prototypes supported rapid iteration 

and internal discussion at the early stage of the game design. 

Each proposed game concept was mapped to specific learning objectives derived from 

the KAP findings. To make this mapping more explicit and effective, the game team 

decided to design several distinct mini-games, each targeting a particular health topic 

in the KAP report. Different genres and mechanics—such as puzzle-based tasks, 

scenario simulations, and choice-driven interactions—were explored to embed 

nutritional and lifestyle concepts directly into gameplay. 

The ideation process was iterative and collaborative, involving continuous dialogue 

between the health teams and the game team. This collaboration allowed for 

refinement of ideas to ensure scientific accuracy, cultural appropriateness, and 

gameplay feasibility. Therefore, multiple cross-checks were conducted with Dayana 

Shakya, who was a doctoral candidate based in Kathmandu, Nepal. The outcome of 

this phase was a refined set of mini-game concepts prepared for prototyping and 

further development. 

 

 

Figure 2.5. Paper drafts and sticky notes used for early ideation (left); knowledge mapping of mini-game concepts 

on the whiteboard (middle); and iterative exploration of gameplay mechanics using paper and sticky notes (right). 
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• Initial visual concepts 

To establish an appealing, clear, and culturally relevant aesthetic direction, the design 

process began with a systematic search for reference images. Various examples of 

graphic styles (Figure 2.6) were collected from online platforms such as Pinterest, 

which is widely used for sharing visual content and design inspiration. These 

references helped the team 

explore different visual style 

possibilities and identify visual 

characteristics that might 

resonate with the target 

audience.  

To further contextualize the 

visual design, the team also 

investigated aspects of 

adolescents’ daily life and 

environment, including how they 

live, what they eat, and their 

school environment. At this 

stage, a visual mood board was 

created to capture the overall 

atmosphere and aesthetic 

essence of the target culture 

(Figure 2.7).  

 

Figure 2.6. Example of visual reference pictures: Design from Ryo 

Takemasa (up image) and a game called Gorogoa (bottom image). 

Figure 2.7. Visual mood board with reference images from Pinterest and a vivid color scheme 

derived from the selected pictures. 
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  Figure 2.8. Reference photos taken in local schools and communities by Nepalese researchers.  

In parallel, the visual design team (me and my co-supervisor Ran Zhang) sought to 

understand the visual literacy and media preferences of Nepalese adolescents, as these 

factors were assumed to influence how players would recognize and respond to 

different visual styles. To gain insight into their everyday visual environment, the team 

examined secondary sources such as YouTube videos and Nepalese animated 

cartoons. However, since this information provided only a limited contextual 

understanding, additional input was obtained directly from the Nepalese health 

research team. They offered valuable cultural insights and noted that many Nepalese 

teenagers are influenced by global media trends, particularly in terms of visual 

aesthetics and entertainment preferences. 

In addition, they also shared photographs they had personally taken in local schools 

and communities. These images (see   Figure 2.8) provided authentic representations 

of the adolescents’ surroundings and offered a more tangible sense of the cultural 

atmosphere. The contrast between online representations and real-life visuals 

underscored the importance of firsthand cultural references in developing a design 

that genuinely reflected the lived experience of the target audience. 
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2.3.2 PHASE 2: EXPLORE & DESIGN 

• Low-fi prototype 

A low-fidelity prototype (Figure 2.9) was developed to provide a clearer visualization 

of the game concept and to facilitate a shared understanding of its mechanics among 

all team members. Simplified graphics were used to represent the core elements and 

gameplay flow, allowing the team to evaluate structure and interaction. 

• Playtest in Nepal 

In June 2022, to gain a deeper understanding of the players’ context and social 

background, I, together with Professor Alexandra Krettek (Principal Investigator of 

the project) and Lecturer Victor Bankler (game designer), undertook a one-week field 

visit to Nepal. The visit had three main objectives. The first objective was to conduct a 

playtest using a paper-based prototype of Happy Heart, in which two selected mini-

games were tested with local adolescents to gather general feedback on the gameplay 

experience. The second objective was to carry out visual recognition and preference 

interviews, which focused on understanding how Nepalese adolescents perceive and 

respond to different levels of visual fidelity. These two activities were directly related 

to my research and are discussed in detail in Paper 2 (Bai, Marklund, et al., 2022). The 

third objective was to understand Nepalese food culture and eating habits, capturing 

authentic visual and cultural references to inform the game’s content and design 

direction. 

 

 

 

Figure 2.9. Low-fi prototype of Happy Heart 
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• Field Study in Nepal 

In this section, I aim to document my firsthand 

observations and experiences during the field 

study in Kathmandu, Nepal. My approach was to 

capture as much as possible—everything I saw, 

heard, and experienced. Among all aspects of the 

observation, food emerged as one of the most 

significant cultural elements, as Happy Heart is 

closely related to dietary habits and nutrition. I 

made a conscious effort to experience a variety 

of common Nepalese dishes, such as dhido, roti, 

rice, chiura, momo, and chowmein (see Figure 

2.10 from top to bottom). Through this 

exploration, I developed a comprehensive 

understanding of these foods, including how 

they are prepared and served, their visual 

presentation, how frequently they appear in 

local households, their nutritional value, and, of 

course, their taste!  

I also visited three local households in 

Kathmandu to gather photographic references of 

their kitchens and living spaces. These 

households were intentionally selected to 

represent a range of socioeconomic 

backgrounds: one low-income family, one 

middle-income household, and one high-income 

household. This approach provided a more 

comprehensive understanding of domestic 

environments across different social classes. 

Observing these settings offered valuable 

insights into variations in housing structures, 

kitchen arrangements, available cooking 

utensils, and overall living conditions. These 

contextual details helped inform the visual and 

environmental design elements of Happy Heart, 

ensuring that the game can be inclusive and 

relatable to the target players. For example, 

considerations such as which utensils local 

people use—forks and knives, chopsticks, or 

hands—and whether they usually use the left or 

right hand, are critical design details that might 

be overlooked when designing for one’s own 

cultural background. Including a chopstick in a 

context where it is rarely used could confuse Figure 2.10. Common food in Nepal 
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players and negatively affect gameplay. Attending to these subtle but meaningful 

cultural differences was essential to creating a game environment that was culturally 

aligned and accessible to the intended audience.  

One of the most distinctive features of Nepalese kitchens is their tableware, which is 

usually made of stainless steel, valued for its affordability, durability, and practicality 

in daily use (Figure 2.11). However, we ultimately decided not to represent stainless 

steel tableware directly in the final game graphics. The primary reason was visual 

clarity: the grey, reflective surface of stainless steel reduced the contrast between the 

tableware and the food items, making the latter more difficult to distinguish during 

gameplay. This presented a challenging design compromise, as we aimed to preserve 

cultural authenticity while maintaining visual readability and player comprehension. 

 

During playtesting, however, students did not experience any difficulty recognizing the 

plates or understanding their function within the game environment (Paper 4; Bai, 

Marklund, et al., 2022). According to affordance theory, an object that effectively 

conveys its intended function remains recognizable even when its visual 

representation differs from real-world counterparts (Norman, 1988). Additionally, 

environmental constraints—such as the placement of the plate on a table or within a 

mealtime context—further supported recognition (see mini-game Plan Your Meals in 

Table 2.4. These findings validated our decision to prioritize visual clarity while 

ensuring that the design retained functional and contextual authenticity.  

Among these visits, one particularly valuable experience was when the Nepalese 

researcher Dayana Shakya invited us to her home, where she gave us a tour of her 

kitchen and garden. She introduced us to various types of locally grown carbohydrates 

(Figure 2.12) and vegetables, many of which were unfamiliar to us. This firsthand 

Figure 2.11. A middle-

income household (left) 

and stainless steel 

tableware (right). 
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exposure was especially insightful, as it allowed us to observe the ingredients 

commonly used in everyday Nepalese cooking and to better understand their 

appearance, preparation, and role in local diets. Such direct encounters provided 

essential visual and contextual references that later informed both the content design 

and visual representation of food items in Happy Heart, ensuring that the in-game 

depictions were not only educationally accurate but also culturally authentic and 

relatable to Nepalese adolescents. 

Following this exploratory study (Paper 2; Bai, Marklund, et al., 2022) and the 

literature review (Paper 1; Bai, Zhang, et al., 2022), the game’s visual style was 

designed as abstract to avoid overwhelming players with excessive visual information 

and was deemed the most effective for the target audience. This choice also considered 

production time. 

2.3.3 PHASE 3: ITERATE 

After the field visit, the game team had gained a much 

clearer understanding of both the gameplay mechanics 

and the visual direction of Happy Heart. Building on 

the insights collected in Nepal, we proceeded to develop 

the final digital version of the game. This phase focused 

on iterative design and testing (Figure 2.13 shows an 

early blockout), where prototypes were continuously 

refined based on user feedback, design evaluations, and 

discussions within the interdisciplinary team. 

Following internal testing sessions, external playtests 

were conducted with adolescents in both Sweden and 

Nepal to evaluate gameplay, usability, and visual 

clarity. Feedback from these sessions informed 

multiple rounds of refinement to the interface design, 

localization elements, and game balance. Particular 

emphasis was placed on ensuring that visual assets 

authentically represented culturally specific elements 

Figure 2.12. Field observation of ingredients commonly used in Nepalese cuisine. 

Figure 2.13. Early blockout of the 

mini-game “Plan Your Meals” (top) 

and playtesting with Swedish 

adolescents during the iterative 

design phase (bottom). 
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while remaining accessible and engaging across cultural contexts. The playtesting in 

Sweden also provided an opportunity to gather adolescents’ opinions on the visual 

design and their feedback on specific graphical elements, which later informed the 

localized Swedish version of Happy Heart. Table 2.4 presents the seven mini-games 

included in the final version of Happy Heart. 

Table 2.4. Game objective and mechanics of seven mini-games in Happy Heart (Nepalese Version A) 

Mini-games Name Game objective Game Mechanics 

 

Name 

the Food 

 

Drag and match each 

food item with its 

correct name on the 

canvas. 

Players earn one point for each 

correct match. Incorrect items 

reappear for another attempt. 

 

Sort the 

Food 

 

Drag and drop each 

food item onto the 

correct shelf 

according to its 

category. 

 

Correctly sorted items earn points. 

Incorrect placements reveal the 

correct shelf and later return for a 

retry. 

 

Salt 

Seeker 

 

Slide to guess which 

food contains more 

salt. 

Players use a slider to select more, 

less, or equal. Correct answers 

earn points, while incorrect ones 

are repeated for review. 

 

Fat 

Buster 

 

Slide to guess which 

food contains more 

fat. 

Players use a slider to select more, 

less, or equal. Correct answers 

earn points, while incorrect ones 

are repeated for review. 

 

Suger 

Rush 

 

Use the slider to 

estimate the 

proportion of sugar 

contained in each 

food item. 

Players adjust a slider to estimate 

sugar content. Correct guesses 

earn points, while incorrect ones 

reveal the right answer before 

retrying. 

 

Plan 

Your 

Meals 

 

Prepare five healthy 

meals for a day by 

dragging food items 

from the shelf onto 

the plates. 

 

As players arrange foods, an 

indicator displays nutritional 

balance. When finished, feedback 

shows each meal’s nutritional 

score, encouraging retries to reach 

100% balanced healthy meals. 

 

Activity 

 

Plan a week of 

physical activities to 

maintain a healthy 

lifestyle. 

 

After scheduling activities, players 

receive feedback on daily activity 

balance and can retry to achieve 

100% optimal activity for each day. 
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The heart character functions as a dynamic visual and emotional guide, providing 

immediate feedback on players’ actions to reinforce cardiovascular health concepts  

(Table 2.5) and is visible in the upper-left corner of the screenshots in Table 2.4. For 

example, the heart character changes color to purple and displays a distressed 

expression when a player makes an unhealthy choice, visually indicating the 

consequences of their actions. Conversely, it shows excitement when players make 

healthy choices, and remains neutral or idle during regular gameplay when no specific 

feedback is required. This interactive design strengthens the game’s central message 

by linking visual cues, emotional engagement, and educational content in a coherent 

and motivating way. 

Table 2.5. Emotional states of the heart character (outline version). 

   

Sad face Neutral/ idle face Excited face 

Displayed when the player 

makes an unhealthy or 

incorrect choice. 

Displayed during regular 

gameplay when no 

specific feedback is 

required. 

Displayed when the player 

makes a healthy or 

correct choice. 

2.3.4 PHASE 4: ADAPTED TO SWEDISH CONTEXT  

To investigate visual recognition and preference in a different cultural context, a 

version of Happy Heart was developed for Swedish adolescents aged 13–16 years by 

adapting the original Nepalese version. The Swedish version, completed in 2024, 

preserved the core game mechanics while replacing specific Nepalese food and activity 

items with culturally familiar Swedish alternatives. Specifically, 20 out of 71 food items 

and 7 out of 18 activity items were adapted. The replacements were selected based on 

comparable nutritional values and classification (Sök Näringsinnehåll - 

Livsmedelsverket, 2025), while maintaining the original art style to ensure visual 

consistency. For example, the Nepali thick porridge dhido was replaced with mashed 

potatoes for the Swedish audience, as both belong to the carbohydrate group. Testing 

recognition of culturally unfamiliar items, such as dhido for Swedish players, would 

not produce meaningful results.  
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Localization was therefore essential both to meet the study’s objectives and to explore 

practical methods for adapting SGs across cultural contexts. The adapted version was 

carefully optimized to ensure clear recognition, with only 21% of items replaced. 

Importantly, these adaptations were considered early in the design process rather than 

introduced at a late stage. Further details on the optimization process are discussed in 

Paper 6. 

2.4 CASE STUDY DESIGN 

This section presents the design and implementation of the three case studies that 

form the core of this research (Table 2.6). As the main researcher, my responsibilities 

encompassed: case study design, field study, game development, conducting 

playtesting, data collection, transcription, qualitative and quantitative data analysis, 

and dissemination of findings through conference papers and journal publications. 

Table 2.6. Overview of the Three Case Studies 

Study Study 1 in Nepal Study 2 in Nepal  Study 3 in Sweden 

Type Exploratory  Comparison Explanatory 

Study Year 2022 2023 2024 

Participants Nepalese adolescents 
(13 -16 years) 

Nepalese adolescents 
(13 -16 years) 

Swedish adolescents  
(13 years) 

School and 
location 

Government and 
priviate school in the 
Bhaktapur district, 
Kathmandu, Nepal 

Government school in 
the Bhaktapur district, 
Kathmandu, Nepal 

Government school in 
Skövde, Sweden 

Device Paper prototype and 
Android phone  

Participants’ own or 
parents’ phones 

Galaxy A15 provided  

Game Version 
Tested 

Paper prototype of 
Happy Heart 

Happy Heart – VA and 
VB 
(Nepalese food items 
included) 

Happy Heart – VA and 
VB 
(Nepalese items 
replaced with Swedish 
equivalents)  

Study Design Paper prototype 
playtest, recognition, 
and preference test 

A/B Design: VA (hard 
shading, no outline) vs. 
VB (outline, flat color) 

A/B Design: VA (hard 
shading, no outline) vs. 
VB (outline, flat color) 

Gameplay 
Duration 

10 minutes before the 
interview 

1 week, min. 10 
mins/day 

2 weeks, min. 10 
mins/day 

Randomization 
Factors 

Gender and age Gender and age Gender  

Data 
Collection 
Tools 

Interview and 
observation 

Telemetry, 
questionnaire (paper), 
interview  

Telemetry, 
questionnaire (paper), 
interview 

Test during 
Interview  

Participants tested 3 
visual elements with 5 
different visual fidelity 
levels  

Participants tested the 
opposite version during 
the interview 

Participants tested the 
opposite version during 
the interview 

Analysis 
Software 

Microsoft Excel MAXQDA, SPSS MAXQDA, SPSS 

Publication Paper 2 (Bai, Marklund, 
et al., 2022)  

Paper 5 (Bai et al., 
2025)  

Paper 6  
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2.4.1 GAME USER RESEARCH 

Game User Research (GUR) is a structured process that employs specific techniques 

to support game designers in enhancing player experience (PX), aligning gameplay 

with design objectives, and making games more engaging. Understanding and 

measuring PX have become key aspects of GUR, focusing on the qualities of 

interactions between players and games during and after gameplay (Dörner et al., 

2016; Nacke et al., 2009).  

In game research, User Experience (UX) is frequently referred to as PX (Alklind 

Taylor, 2014). However, PX is commonly viewed as extending beyond UX. For 

example, Dörner et al. (2016) claim that “user experience focuses on interaction. As 

not only interaction (e.g., good usability) is of importance for players…” Ibrahim et al. 

(2012) also conclude that “PX could be much more extensive than the UX.” According 

to Alklind Taylor (2014), there exists a wide-ranging application of User Experience 

Design (UXD) in games research. This extends from conventional usability tests and 

comprehensive evaluations of PX to the introduction of innovative methodologies 

designed for the exploration and testing of PX.  

Game visuals are acknowledged as a crucial facet of game design, playing a pivotal role 

in enhancing the player's overall experience. To capture PX, GUR employs mixed 

qualitative and quantitative methods, such as observation, interviews, questionnaires, 

eye-tracking, gameplay logging, and controlled visual stimuli tests (Drachen et al., 

2018). Drawing on this methodological foundation, the present research applies a 

GUR-informed approach to examine how variations in visual fidelity influence player 

recognition and preference across cultural contexts.  

2.4.2 A/B TESTING DESIGN 

The A/B testing design used in Study 2 and Study 3 formed the core testing framework 

of this research, while Study 1 served as the foundational stage that informed and 

guided the design of this A/B test design. 

A/B testing is normally associated with a randomized experiment with two variants, A 

and B (Kohavi & Longbotham, 2017; Kohavi & Thomke, 2018). It compares two 

versions of a single variable by examining a subject’s response to variant A against 

variant B, thereby determining which version is more effective (Kohavi & 

Longbotham, 2017).  This method employs statistical hypothesis testing, also known 

as “two-sample hypothesis testing” in the field of statistics.  

In the context of case studies, A/B testing can be utilized even in environments that 

are not strictly controlled and provide valuable insights into user behavior and 

preferences. However, it’s crucial to note that the effectiveness of A/B testing is heavily 

reliant on the ability to control and isolate variables. In an uncontrolled environment, 

external factors might influence the results, making it challenging to attribute changes 

in behavior to the variable being tested (Kohavi & Longbotham, 2017). The key is to 

carefully design the test, clearly define what you’re measuring, and use appropriate 

statistical methods to analyze the results (Kohavi & Thomke, 2018). As with any 
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research method, the results should be interpreted with caution and considered in the 

context of other findings and the specific circumstances of the test (Kohavi & Thomke, 

2018). Despite these challenges, A/B testing is a flexible method and can be adapted 

to various contexts. It’s extensively used in digital marketing, website optimization, 

and game research to compare different versions of a product or feature.  

In HCI and game research communities, Takatalo et al. (2010) conducted a 

comparative analysis of players' experiences with the game Halo (Bungie, n.d.) in a 

laboratory setting and a natural environment (at home). The findings revealed a 

notable distinction:  

In the laboratory, the gamers were more attentive and aroused than engaged in the 

role, place, and social interaction provided by the game. Those playing at home 

experienced presence as just the opposite: they were not that aroused and attentive 

because of the game, but considered the game to be engaging, a real-life place, and 

socially interactive. (Takatalo et al., 2010) 

The results showed significant differences in gamers' involvement, presence, and 

cognitive evaluation between the two settings. This highlights the necessity, in game 

development and research, of considering which aspects of PX are of interest and how 

they might be influenced by contextual factors. 

Another potential bias in a laboratory setting is the Hawthorne effect, where 

individuals being studied may alter their behavior merely because they are aware of 

being observed, rather than due to changes in experimental parameters or stimuli 

(McCarney et al., 2007). Takatalo et al. (2010) also noted that formal laboratory 

experiments force the participants to focus solely on the studied game. While 

laboratory studies may suffice in certain instances, capturing the complete range of PX 

requires long-term gameplay observation (hours rather than minutes) in a natural 

environment. (Takatalo et al., 2010).  

Therefore, the A/B testing design for this research is implemented in a natural 

environment to capture PX. Considering that the primary metrics under examination 

were the players’ visual recognition and preference of the game graphics, it was 

acknowledged that the conditions of the digital devices used for gameplay could vary 

in the Nepal study, as not all adolescent participants owned their own devices and 

many had to borrow phones from their parents to participate in the playtest. In 

contrast, the Swedish study did not face this issue, as participants were provided with 

standardized devices (Samsung Galaxy A15), ensuring more consistent conditions. 

With this in mind, an in-depth, semi-structured interview was designed to delve 

deeper into these aspects and obtain more accurate data based on participants' 

perceptions and attitudes towards the game graphics.  

During the interview phase, participants were asked to play the alternative version of 

the game for five minutes before comparing it with the version experienced during the 

playtest. For example, those who had initially played Version A were then exposed to 

Version B, allowing them to assess perceived visual differences directly. This side-by-

side exposure enabled participants to more clearly identify changes in visual fidelity 

and articulate their perceptions of the graphics and overall experience. The 
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comparative procedure also helped reduce the risk of false positive interpretations by 

grounding responses in direct experiential contrast. 

Table 2.7. The variable of two versions of the visual fidelity (Bai et al., 2025). 

 Version A Version B 

Example: 

Ice cream 

 

 

 

 

 

Banana 

 
 

Variable: 

Shading  Inherent color with hard shading (a 
technique in art where shadows are 
added with sections of darker color that 
aren't blended in).   

The object’s inherent color is 
supplemented with darker shades to 
represent shadows and lighter hues to 
indicate highlights, thereby illustrating 
the object’s volume.  

Depict only the object's inherent color, 
without shading.   

This style will give the object a flat 
appearance and only provide 
information on the height and width, 
without volume. 

  

Outline  No dark outline.  The structure of the object is delineated 
using a dark outline. However, finer 
details of the object’s texture are not 
represented with this outline. 

 

The design of the material for the A/B test was carefully developed through literature 

studies (Paper 1; Bai, Zhang, et al., 2022) and the first exploratory study in Nepal 

(Paper 2; Bai, Marklund, et al., 2022). Previous research has shown that abstract and 

symbolic game visuals seem to be preferable for learning and providing an engaging 

experience (Wouters & van Oostendorp, 2013). Human visual perception 

unconsciously ignores the least visible parts when presented with overloaded 

information. Thus, we framed the graphic style in an abstract style and conducted an 
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initial study to explore the visual recognition and preferences of Nepalese teenagers. 

Following an initial exploratory Study 1 in Nepal, we selected two visual fidelities based 

on the preferences and recognition test results of Nepalese teenagers, which were then 

prepared for A/B testing in Studies 2 and 3, as depicted in Table 2.7 (Paper 5; Bai et 

al., 2025).  

As outlined in Chapter 2.3 (P. 20), Versions A and B of Happy Heart are identical in 

terms of game mechanics and sound design. The only manipulated variable is visual 

fidelity. Version A exhibits higher fidelity with hard shading and no outline, while 

Version B, with lower fidelity, features a dark outline without any shading, resulting 

in a flat image without volume information (see Table 2.7).  

Non-interactive background elements (e.g., walls and floors in Figure 2.14) were 

excluded from the variables to prevent visual-perception issues, whereas interactive 

objects such as the broccoli on the canvas and shelf were retained. These two visual 

fidelities were incorporated into the game Happy Heart for A/B testing in Nepalese 

and Swedish versions (see Figure 2.14). The adaptation of Nepalese local items to the 

Swedish context is discussed in Chapter 2.3.4 (P. 33).  

Version A Version B 

  

  

Figure 2.14. The Name the Food (top image) and Sort the Food (bottom image) mini-games from Happy Heart 

were developed for the A/B test using different levels of visual fidelity. 

2.4.3 DATA COLLECTION AND ANALYSIS 

Across all case studies, data were collected using a combination of interviews, 

questionnaires, telemetry data, and observations conducted during either paper-

prototype playtests or A/B playtests. The triangulation of qualitative and quantitative 

methods enhances the validity of the findings by providing a more comprehensive 
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understanding of the research questions, mitigating the limitations of individual 

methods, and enabling robust, evidence-based inferences (Robson & McCartan, 2017). 

In this research, qualitative methods such as interviews formed the primary basis for 

capturing players’ experiences (recognition, preference, and overall game experiences) 

and interpretation. These insights were complemented by quantitative data, including 

telemetry data (game logs) and questionnaires, which provided additional information 

on changes in players’ in-game actions that could either support or challenge the 

qualitative findings. Quantitative data were employed in two ways: (1) as a formative 

evaluation tool, where changes in gameplay states served as indices to guide post-

session interviews or structure observational focus; and (2) as a means of validating 

qualitative findings during summative evaluation by examining correlations between 

gameplay performance and self-reported measures. Combined, this mixed-methods 

approach enabled a nuanced understanding of player experience and offered 

complementary perspectives on both functional performance and subjective 

interpretation. 

As summarized in Table 2.6 within Chapter 2.4 (P. 34), the studies share several 

methodological foundations. To ensure clarity and minimize redundancy, the 

following sections describe the shared data collection instruments before detailing the 

specific experimental configurations unique to each case study. These specific details 

include variations in participant demographics, playtesting environments, and session 

durations. 

2.4.3.1 Playtest 

In Study 1, participants played two mini-games using the initial paper-based prototype 

of Happy Heart. During the playtest, one researcher acted as the “computer,” 

responding to participants’ actions on the prototype to simulate game interactions, 

such as awarding points for correct choices. 

In Studies 2 and 3, participants were randomly assigned to either Version A or Version 

B of Happy Heart (Figure 2.14), with Group A playing Version A and Group B playing 

Version B. Randomization considered both age and gender to ensure balanced groups. 

Participants played the game at home as part of additional educational content. 

2.4.3.2 Qualitative  

• Interview 

Interviews are an effective way to collect rich information about players’ preferences, 

opinions, experiences, and more. In this research, interviews constituted the primary 

qualitative data source across all three case studies and were used to address the 

research questions. 

To support participants during the interviews, all questions were asked verbally and 

simultaneously displayed on a laptop screen, allowing participants to read and 

respond at their own pace. Each interview lasted approximately 25–30 minutes, was 

audio recorded, and subsequently transcribed. Field notes were also taken during the 

interviews to capture contextual observations and initial reflections. 

In the exploratory phase of the research (Study 1), interviews were conducted to gain 

an initial understanding of players’ experiences, needs, and potential issues related to 
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visual representation in games. The 

aim of this study was to identify gaps 

and generate preliminary hypotheses 

that informed the subsequent studies 

and the overall objectives of the thesis.  

The interviews in Study 1 were 

structured into two sections. The first 

section focused on participants’ media 

habits and game-related experiences 

(e.g., frequency of gameplay, preferred 

game genres, favourite television 

shows, and attitudes toward 

educational games). The second 

section examined participants’ visual 

recognition and preferences using 

three sets of common food items 

(apple, onion, and roti—a type of 

flatbread), each presented at five 

different levels of visual fidelity (see Figure 2.16). 

The selection of the food items was guided by two criteria: visual representation 

difficulty and cultural relevance. All selected items are common in Nepalese cuisine, 

which helped minimize the risk that visual recognition would be influenced by 

participants’ lack of prior exposure rather than by differences in visual fidelity. 

The apple was chosen as a visually simple object with a clear and easily recognizable 

shape. It is a common food item across many cultures and is frequently depicted in 

various media, such as books, cartoons, and advertisements. The onion was selected 

as a moderately complex object, as it has a less uniform shape and contains more visual 

detail than an apple. Additionally, onions can appear in multiple forms (e.g., whole, 

chopped, or cooked), which introduces greater variability in visual representation. The 

roti was chosen as a visually more challenging item. While it is commonly encountered 

in participants’ daily lives, it is rarely represented in popular media, particularly in 

graphic or stylized forms, making it a suitable test case for assessing recognition at 

lower levels of visual fidelity.  

 

Figure 2.15. Recognition and preference test image 

presented at 5 different levels of fidelity. Reproduced from 

the author’s published paper (Bai, Marklund, et al., 2022)  

Figure 2.16. Participants were first presented with each food item at five levels of visual fidelity, shown one at a 

time (left), and were asked to identify the depicted object. Subsequently, all five fidelity levels were displayed 

together (right), enabling participants to compare the representations and reflect on which versions they 

preferred, as well as which they perceived as easier or more difficult to recognize. Reproduced from the author’s 

published work (Bai, Marklund, et al., 2022). 
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To assess visual recognition, participants were shown different visual styles of each 

food item on a mobile device and asked to identify them. To examine visual 

preferences, all versions of each item were then presented simultaneously, allowing 

participants to indicate which style they preferred and to discuss the reasons for their 

preferences (see Figure 2.16. ). 

In the later stages of the research (Study 2 and Study 3), interviews were used to 

collect comparative data on visual recognition, visual preferences, game experiences, 

and player opinions. To ensure the collection of rich and diverse data, participants 

were selected equally from Group A and Group B based on gender, gameplay 

performance (as recorded in the log files), and questionnaire responses. 

The interviews in Studies 2 and 3 were divided into three sections. First, participants 

were asked questions about their recognition and visual preferences regarding the 

game version they had played during the playtest. Second, participants played the 

alternative version of the game for five minutes, after which they were asked to 

compare the two versions. For example, participants who played Version A during the 

playtest played Version B during the interview to assess immediate perceived 

differences and their ability to identify visual changes. Third, participants were asked 

questions about their media habits and overall game experience. 

To provide an overview and facilitate comparison, the main characteristics of the 

interviews conducted in the three studies are summarized in Table 2.8. 

Table 2.8. Overview of interview design and procedures across the three studies. 

Study Study 1 in Nepal Study 2 in Nepal  Study 3 in Sweden 

Type Exploratory  Comparison Explanatory 

Study Year 2022 2023 2024 

Participants 
Selection 

 
Ten participants (5 female, 
5 male), equally selected by 
gender 

Fourteen participants (7 
from Group A, 7 from Group 
B), equally selected by 
gender, gameplay 
performance, and 
questionnaire responses 

Eight participants (4 from 
Group A, 4 from Group B), 
equally selected by gender, 
gameplay performance, and 
questionnaire responses 

Duration 25 min 30 min 30 min 

Data 
collection 

Audio recorded, transcribed; field notes 

Structure  Semi-structured questions were asked verbally and displayed on a laptop 

Language 
used 

Conducted in English; a Nepalese researcher acted as 
interpreter when needed 

Conducted in English; a 
Swedish researcher acted 
as interpreter when needed 

Sections 1) Media habits & game 
experience 
2) Recognition and 
preference test 

1) Recognition & visual preference of the played version  
2) Play the other version for 5 min and compare both 
versions 
3) Media habits & game experience 

 

• Observation 

Observation involves watching and paying attention to people's actions rather than 

what they report (Oates, 2006). This method is valuable in obtaining accurate 

information, especially when individuals may not fully express their feelings during 

interviews due to politeness bias. It serves as a direct approach to collect relevant data, 

minimizing potential errors in playtesting and interviews. In the context of the 
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exploratory Study 1, observation during the prototype playtest was a suitable addition. 

For example, participants' hesitations with certain food items may indicate issues with 

recognition, which they might not express during interviews. 

 

2.4.3.3 Quantitative 

 

• Questionnaires 

To systematically capture players’ subjective responses to different visual 

representations, questionnaires were used as one of the primary data collection 

methods in this research. In Studies 2 and 3, a Game Visual Experience Questionnaire 

(GameVis) was conducted immediately after participants completed their gameplay 

sessions.  

GameVis was developed and refined based on established instruments for measuring 

game experience (IJsselsteijn et al., 2013; Wiebe et al., 2014) and further reviewed by 

experts in game design and HCI to ensure construct validity. The primary objective of 

GameVis was to evaluate players’ visual recognition, aesthetic preference, emotional 

engagement, and overall usability experience in relation to visual design across 

cultural contexts. 

The questionnaire began with three background questions about participants’ media 

habits to get background on their game literacy, including their access to digital 

devices, frequency of gameplay, and preferred game genres. This was followed by a 5-

point Likert-scale section containing 14 items designed to assess five dimensions of 

the visual game experience: 

• Recognition – players’ ability to recognize and interpret visual elements (2 

items); 

• Aesthetics – players’ preference of the visual appearance (4 items); 

• Perceived usability – clarity and functionality of the interface (3 items); 

• Emotional response – players’ feelings during gameplay (3 items); 

• Endurability – holistic evaluation of the experience, including intention to 

replay or recommend (2 items). 

These five subscales were adapted from Wiebe et al. (2014) and adjusted to better align 

with the visual dimension of SG experiences. Finally, participants answered three 

open-ended questions regarding their overall impressions of the game and its visual 

design. The questionnaires were administered in paper-based format rather than 

online, both to accommodate participants with limited smartphone access among 

Nepalese adolescents and to encourage more complete and thoughtful responses, 

which might otherwise be reduced in an online setting. 

The GameVis questionnaire is presented in the Appendix of Paper 5. 
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• Telemetry data 

Telemetry data involves the remote collection of data, automatically gathering 

behavioral information from users during gameplay. In studies 2 and 3, this method 

was employed to track participants’ play patterns, with all data stored in log files for 

subsequent analysis. It was collected through a built-in feature in the game. This data 

includes the player's interactions with the game, such as in-game actions, choices, time 

spent on tasks, and other metrics that show how players engage with the game. 

Telemetry data is pseudonymized using a player ID. The only link between an actual 

participant and their data is the player ID assigned by the game, and the file containing 

this key is accessible only to one person (Hua Bai). 

The telemetry data collected from the game includes the following log files: 

Each time a mini game or the journal is started, an event log file is created. Every 
event has a time stamp and some data describing the event. Events are created 
when: 

• The mini game is started (data=mini game id) 

• An item is initialized (data=item id, item position) 

• An item is altered by game logic (data=item id, item state) 

• The mini game is finished (data=result (i.e accurracy, score, duration) 

For drag and drop games, events are generated when 

• The user starts to drag an item (item id, item position) 

• The user is dragging an item into or out of a drop region (data=drop region 

id, item id) 

• The user is dropping an item (data=drop region id, item id, correct or 

incorrect drop) 

For slider games, events are generated when 

• The user starts to move the slider (data=slider value) 

• The user releases the slider (data=slider value, correct or incorrect ) 

For the journal, events are generated when 

• A chapter is selected (data=chapter id) 

• A long text is scrolled (data=scroll position) 

In this research, not all gameplay log files were used for triangulation with the 

qualitative data. Only the log data from the first mini-game, Name the Food, were 

analyzed, as this task provided a clear measure of whether participants were able to 

correctly identify food items. In this mini-game, participants were asked to recognize 

food items in English. A food image appeared on the left side of the screen, and players 

matched it with the correct English name from a list of five options on the right (see 

Figure 2.14, P. 38).  

Since the playtests were conducted in participants’ homes, the collected data may have 

included external noise, such as interruptions or input from friends or siblings. To 

minimize such interference, the analysis focused exclusively on each participant’s 
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first-time play of the first mini-game. Incomplete first-time plays were excluded from 

the dataset, as they could indicate instances where participants were only 

experimenting with the game or not fully engaged, making it difficult to determine 

whether their recognition responses reflected genuine understanding or casual 

attempts. 

This approach also proved valuable for selecting interview participants, as it enabled 

the identification of key performance patterns, such as which food items were most 

frequently misidentified, before conducting the interviews. 

2.4.3.4 Data analysis 

The qualitative data from Study 1 were analyzed using Microsoft Excel, while the 
qualitative data from Studies 2 and 3 were analyzed with MAXQDA. All three case 
studies followed the six-step analysis process outlined by Braun & Clarke (2006).  

• Familiarization with the data: All interview transcripts, observation notes, 
and open-ended questionnaire responses were read and re-read to gain a 
deep understanding of the content. During this stage, initial impressions and 
potential ideas related to players’ visual recognition, preferences, and 
experiences were noted. 

• Generating initial codes: Meaningful data segments were systematically 
coded, focusing on recurrent or significant references to visual design, 
cultural interpretation, and game experience. Coding was carried out 
manually in Excel for Study 1 and digitally using MAXQDA for Studies 2 and 
3. 

• Searching for themes: Codes were then collated into potential themes that 
captured broader patterns, such as “visual recognition challenge,” 
“emotional response,” and “cross-cultural interpretation of visuals.” 

• Reviewing themes: These preliminary themes were reviewed against the 
coded data and the entire dataset to ensure internal coherence and external 
distinctiveness. Some overlapping or weak themes were merged or refined to 
better reflect the data. 

• Defining and naming themes: Each finalized theme was clearly defined, with 
a focus on articulating how it related to the research questions concerning 
visual recognition, visual preference, visual literacy, and cross-cultural 
differences in SGs. 

• Producing the report: Finally, selected data extracts were integrated into the 
findings chapters to illustrate key themes with contextualized 
interpretations, connecting the empirical evidence with theoretical 
discussions on visual communication in SGs. 

The quantitative data from Studies 2 and 3 were processed using the Statistical 
Package for the Social Sciences (IBM SPSS Statistics 27.0). To compare responses to 
the Likert-type questions between the two groups, we employed the Mann–Whitney 

U test, which is suitable for ordinal data and small sample sizes where normality 
cannot be assumed. A significance level of p < 0.05 was applied. Given the sample size, 
effect sizes were also reported to complement the p-values and to provide a clearer 
indication of the practical significance of the results. 
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2.5 ETHICAL CONSIDERATIONS 

 

This research is part of the project Digital Cardiovascular Health Promotion Among 
School-going Adolescents in Nepal (HRIDAYA) (ClinicalTrials.gov Identifier: 
NCT06668675), which has been reviewed and granted approval from Nepal Health 
Research Council  (NHRC; registration number 660/2021, approval numbers 1828 
and 862).  This approval covers all the research activities in Nepal. For the research 
conducted in Sweden, the Swedish Ethical Review Authority has given us an advisory 
opinion that this research does not fall under the Swedish legislation for research 
involving humans (Dnr 2024-04231-01). 

All the case studies, as well as the aforementioned analysis and data collection, were 

ethically conducted and handled according to the Principles for Research Ethics in the 

Humanities and Social Sciences (God forskningssed 2024, 2025). In addition, from 

the perspective of data protection, all collected information conformed to GDPR, 

which provides an extension of data protection (Tankard, 2016). In practice, all the 

game data collection followed the GDPR. Furthermore, all data were stored securely 

in accordance with the University of Skövde’s regulations for research data 

management, as specified in the document Guidelines for Research Data Management 

(Registration number: HS 2021/381) (Cullberg, 2021). Access to the stored material 

was restricted to authorized project members, and data management followed the 

university’s prescribed procedures for storage, retention, and deletion. 

Using these guidelines, participants were assured of the purpose of involvement and 

understanding of the conditions for participation. Ethics is considered from the 

following perspectives:  

• The content of the game Happy Heart was used in my research.  

Under no circumstances is offensive, violent, culturally inappropriate, or morally 

disturbing content included in the game. For example, the game contains no guns, no 

promotion of drug use, no violence, and no sexual content. A safe and appropriate 

environment for adolescents was ensured to support a positive research experience. 

• Data collection  

o Informed consent. Before the interview, informed consent was signed by 

participants’ parents, permission was granted for recording, transcribing, and 

using related materials and data anonymously. All participants retained the 

right to terminate interviews or withdraw from the study.  

o Privacy. All efforts were made to ensure participants' privacy. Participants 

were informed beforehand what information would be collected from them, 

such as audio recordings used in interviews, actions in games, and their 

responses to questionnaires. All collected data were used for non-commercial 

research purposes. 
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3 VISUAL COMMUNICATION IN 
SERIOUS GAMES 

Edgar Dale’s Cone of Experience (1969) highlights that multi-sensory presentation, 

particularly visual content, improves memory retention compared to text alone. It 

emphasizes the importance of visual communication in SGs, which, as multi-modal 

environments, combine gameplay, interaction, and educational content to engage 

learners effectively (Clark et al., 2016; Goethe, 2019). Despite this, research that 

explicitly examines visual communication within SGs remains limited, especially when 

compared to the extensive attention given to gameplay mechanics and instructional 

design (Bai et al., 2022a). 

 

 

Figure 3.1. Edgar Dale’s Cone of Experience depicts levels of learning experiences. Adapted from (Anderson, 2007). 

Research in HCI demonstrates that visual design substantially shapes users’ 

experiences of interactive systems. Visual appearance influences perceived usability, 
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trustworthiness, and overall system evaluation across age groups and application 

domains (Sonderegger & Sauer, 2010; Robins & Holmes, 2008; Tractinsky et al., 

2000). However, many of these insights originate outside the game research 

community, primarily within UX design and cognitive sciences, and have only partially 

informed SG development. 

As a consequence, this “lopsided” focus of SG research leads to game developers 

primarily just creating “serviceable” graphics as a general afterthought to suit the 

game’s general theme. The practical consequences of this neglect can be seen in cases 

where development teams are forced to completely redo their visual assets: for 

example, a study redesigned their visual elements (Cezarotto et al., 2022) 

demonstrates that unclear contrast, ambiguous icons, and inaccessible interfaces can 

require costly remediation to fix basic clarity and usability issues.  However, the 

creation of “good” SG graphics comes down to a series of decisions that share 

similarities with the creation of “good” game mechanics. Games like Foldit (2008), a 

protein-folding game, or DragonBox (2012), a math learning game, demonstrate that 

visually appealing and clear graphics can enhance understanding and engagement: 

Foldit uses intuitive, colorful 3D representations of proteins to make complex 

structures understandable, while DragonBox uses bright, expressive characters and 

dynamic animations to reinforce learning concepts. While game designers are 

concerned with balancing learning and engagement, artists need to be concerned with 

clarity and appeal. In addition to that, artists also need to take demographic 

characteristics and peculiarities into account. 

This chapter provides an overview of the key concepts related to visual communication 

and the theoretical background of the thesis. Given the interdisciplinary nature of the 

topic, the chapter focuses on the theoretical perspectives most relevant to the research 

objectives. 

3.1 SERIOUS GAMES 

Academic research on SGs as well as the gaming industry are rapidly expanding. The 

term "serious game" was first introduced by Clark C. Abt in his 1970 book titled 

"Serious Games" (Abt, 1970). Abt used the term to describe the various serious 

purposes of different types of games, mainly card games and board games. Although 

SGs do not have one universal definition, most scholars and practitioners agree that 

they are games used for purposes other than mere entertainment that appear to follow 

Sawyer's (2002) guidelines. Even widely accessible sources reflect this consensus; for 

example, Wikipedia defines a SG as “a game designed for a primary purpose other than 

pure entertainment” (“Serious Game,” 2025). 

Compared to entertainment games, SGs incorporate an additional pedagogical layer. 

Zyda (2005) provides a definition in which entertainment is explicitly brought up as 

an ingredient: “a mental contest, played with a computer in accordance with specific 

rules, that uses entertainment to further government or corporate training, education, 

health, public policy, and strategic communication objectives” Zyda argues that what 

distinguishes SGs from entertainment games is not the presence of story, art, or 
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software—features common to all digital games—but the addition of pedagogy. 

Importantly, he emphasized that pedagogy must remain subordinate to entertainment 

and narrative elements, as engagement is essential for learning to occur. Egenfeldt-

Nielsen (2006) overviews the educational use of video games by examining the 

viability of the different learning theories, namely behaviorism, cognitivism, 

constructionism, and the socio-cultural approach. Behaviorism conceptualizes 

learning as observable behavior change shaped through reinforcement and repetition, 

a perspective often reflected in drill-and-practice educational games, where players 

repeatedly complete tasks and are rewarded with points, progression, or other 

feedback, emphasizing conditioning and reinforcement. Cognitivism focuses on 

internal mental processes, viewing learning as the acquisition and organization of 

knowledge through problem-solving, feedback, and meaningful representation, as 

exemplified by strategy and simulation games. Constructionism frames learning as an 

active process in which learners construct knowledge by engaging with open-ended 

environments and creating or manipulating meaningful artifacts within game worlds, 

such as Microworlds (Papert, 1993). The socio-cultural approach understands learning 

as situated and socially mediated, highlighting the role of interaction, cultural tools, 

and shared practices in shaping how meaning is constructed through gameplay, for 

example in The Sims (a life simulation series developed by Maxis and published by 

Electronic Arts). 

Susi et al. (2007) further expand the field by defining SGs as: 

“games that engage the user, and contribute to the achievement of a defined purpose 

other than pure entertainment (whether or not the user is consciously aware of it). A 

game’s purpose may be formulated by the user her/himself or by the game’s designer, 

which means that also a commercial off-the-shelf (COTS) game, used for non-

entertainment purposes, may be considered a serious game.”  

Their definition is notably inclusive: both designer-intended SGs and COTS games 

used for non-entertainment purposes can qualify as SGs. Ratan & Ritterfeld (2009) 

echo this inclusiveness:  

“But a problem arises when attempting to identify such goals because the game 

producer's definition of its genre may not be consistent with the user's experience nor 

the psychological reality behind that experience. Hence, identifying an exact definition 

of serious games is neither a straightforward nor pragmatic endeavor. The simplest 

solution to this problem is to treat every game that has been called a serious game as 

a serious game.”  

Under this view, commercial games can be considered SGs when used in ways that 

support learning, health management, rehabilitation, or other purposeful tasks. 

A well-known example comes from Nintendo, whose titles have been widely adopted 

for unintended serious purposes. Wii Sports and Wii Fit have been used to support 

adolescent weight loss (Staiano et al., 2013), increase muscle strength for the elderly 

(Sohnsmeyer et al., 2010), and aid physical rehabilitation (Alba-Rueda et al., 2024); 

Brain Age has been incorporated into cognitive training programs among the elderly 

(Nouchi et al., 2012); and Animal Crossing has been used to support social 

connectedness and mental well-being (Lewis et al., 2021; Gandolfi & Gandolfi, 2021). 
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In these cases, the serious “purpose” does not stem from explicit pedagogical design 

but from the affordances of the game, its interaction style, ease of play, and ability to 

support particular behaviors or interpretations. 

However, this inclusiveness perspective has been critiqued. Alklind Taylor (2014) 

highlighted the problem of stealth learning, a design approach in which learning 

content is embedded subtly so that players do not recognize the game as “serious” 

(Prensky, 2001). While stealth learning can increase engagement, Alklind Taylor 

argued that the goal of SGs should not be to obscure learning but to make it more 

enjoyable, meaningful, and experiential. 

Marsh (2011) critiqued the term serious games itself, arguing that existing definitions 

are limited and often contradictory. He proposed understanding SGs along a 

continuum of game characteristics—from those rich in traditional game elements 

(play, challenge, fun) to those with minimal game-like features whose primary purpose 

is to convey experience or emotion. SGs have a varying degree of gaming 

characteristics and different purposes that make it difficult to formulate an all-

encompassing definition. 

Given this diversity, authors frequently adopt definitions that align with their 

particular research aims or disciplinary perspectives. In the context of this thesis, my 

focus is not on learning outcomes or pedagogical effectiveness. Instead, I examine SGs 

from a visual-communication perspective, emphasizing whether players can correctly 

recognize graphical elements and whether they find the visual representation 

appealing. In this sense, the “seriousness” of the game lies in the clarity and 

purposefulness of its information transfer rather than in measurable learning gains. 

This distinguishes my approach from entertainment-game studies, where visual 

design is primarily evaluated in terms of aesthetics, immersion, and emotional impact. 

From this standpoint, “serious” visual communication must effectively support a non-

entertainment function, such as conveying health-related information or guiding user 

behavior. Thus, more inclusive definitions such as those of Susi et al. (2007) and Ratan 

& Ritterfeld (2009) align most closely to this thesis.  
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Table 3.1. The taxonomy of SGs presented by Sawyer and Smith (2008). 

 

 

The taxonomy provided by Sawyer & Smith (2008) clearly shows that SGs are present 

in many areas of knowledge (see Table 3.1). According to a technical report by Susi et 

al. (2007), SGs have a number of positive impacts on analytical and spatial skills, 

strategic skills and insight, learning and recollection capabilities, psychomotor skills, 

visual selective attention, etc. In recent years, SGs have also seen a marked increase in 

research attention (Kara, 2021). Within this expanding field, health education has 

emerged as one of the most prominent application areas, as supported by multiple 

reviews. Within this expanding field, health education has emerged as one of the most 

prominent application areas, as supported by multiple reviews. Wattanasoontorn et 

al. (2013) reviewed ninety-seven SGs from academic and commercial environments 

dealing with health. Damaševičius et al. (2023) reviewed fifty-three papers published 

between 2017 and 2021 claim that SGs and gamification can support positive health 

outcomes. Heart disease, which often requires long-term self-management and 

lifestyle changes are one of the most common health conditions that has been used SG 

and facilitation techniques (Damaševičius et al., 2023).  Happy Heart aligns with this 

body of work by employing a SG approach to support cardiovascular health education 

for adolescents. 
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3.2 GAME VISUALS  

Understanding visuals in games is a multifaceted challenge (see Figure 3.2). 

Historically, early games were primarily 2D, monochrome, and displayed on a single 

static screen, with movement limited to objects or characters (e.g., Pong, 1972). Over 

time, game visuals have evolved to more complex forms, ranging from simplistic 2D 

single-player environments (e.g., Stardew Valley, 2016) to complex, fully realized 3D 

massively multiplayer worlds (e.g., Call of Duty Modern Warfare 3,  2023) (Examples 

shown in Figure 3.3). Game graphics can also be characterized by varying levels of 

visual fidelity, spanning from low to high. Games are also played through a myriad of 

user interfaces (e.g., PCs, phones, VR sets, AR technologies, home consoles, etc.), and 

these affect the way players connect with the visuals. The game players themselves are 

also complex; different players perceive visuals differently. This both comes down to 

demographic aspects (e.g., a player’s age), but is also affected by cultural contexts and 

differences in people’s visual media literacies (Buckingham & Burn, 2007). In 

addition, physiological factors, such as color vision deficiencies and other perceptual 

differences, can further influence how game visuals are interpreted. 

 

Figure 3.2. Several factors must be taken into consideration during the visual development process in both 

entertainment games and SG design. 

  

Figure 3.3. The game examples from left to right are Stardew Valley (Barone, 2016) and Call of Duty: Modern 

Warfare III  (2023). 
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From a SG perspective, there is even more added complexity in terms of pedagogical 

processes and learning goals, which are, in themselves, intricate. For example, in a 

game designed to teach mathematics, an overly realistic visual style may distract from 

the core instructional content, making it more difficult for learners to accurately 

compare numerators and denominators or understand fraction relationships. 

Conversely, in a game aimed at teaching general geography, a more realistic visual 

style may enhance engagement without compromising comprehension, as learners 

can recognize countries or landmarks without requiring precise analytical focus, as 

exemplified by GeoGuessr (Anton, 2013). These examples illustrate that, in SGs, visual 

design choices should be carefully aligned with the intended learning goals. Visual 

aesthetics should support cognitive processing and instructional clarity, rather than 

introduce unnecessary complexity that may interfere with learning outcomes. 

In this section, I discuss key terms in visual communication that are related to my 

research, including game graphics, graphic style, and visual fidelity. 

3.2.1 GAME GRAPHICS  

Graphics, as a general discipline categorization, entails anything that is connected to 

the visuals in a game, and includes visual elements (e.g., characters, objects, 

background elements), animation, interface, visual effects, and many other 

subcategories within each of these domains. The creation process involves the 

utilization of both 2D and 3D design techniques. In 2D, it involves the creation of 

visual elements, animations, and visual effects, while 3D techniques cover the 

development of modeling, texturing, lighting, rigging, animating, visual effects, and 

rendering. 

Traditionally, large development studios have adopted a highly specialized production 

structure. Berg Marklund (2015) describes it as a conveyor belt approach for graphics 

creation, where individual specialists handle distinct stages of the creation process. 

These substantial commercial games are commonly known as "AAA titles" or "triple-

A titles." It's common for these games to require over 100 specialized experts, each 

focusing on different aspects like sound, programming, animation, graphics, 

marketing, game design, and production (Egenfeldt-Nielsen et al., 2020). In contrast, 

in smaller studios, these tasks are typically managed by a single artist or a small team 

of artists. 

However, recent industry insights refine and nuance this distinction. Several Game 

Developers Conference (GDC) talks reveal that while the AAA sector still relies on 

large, highly specialized teams, the relationship between team size, specialization, and 

production efficiency is evolving. For example, Asobo Studio presented how A Plague 

Tale: Requiem achieved visually AAA-level fidelity with a core art team of only 15–20 

artists over three years (Paulus, 2023). Their approach emphasized efficient tooling, 

strong asset libraries, and streamlined workflows—demonstrating that high-

production-value visuals no longer strictly require massive art departments. A 

companion talk from the same studio, Making AAA Characters with an AA Budget 

(Paulus, 2023), further shows how leveraging tools such as Substance Painter and 
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smart material workflows allows small character-art teams to work at a quality once 

achievable only by much larger specialist groups.  

Beyond workflow optimisation, recent industry and academic developments indicate 

a growing shift toward artificial intelligence (AI) assisted asset creation, transforming 

how both large and small studios approach production. While AAA studios 

traditionally rely on extensive specialist teams, emerging AI tools are beginning to 

automate or accelerate tasks such as concept generation, environment prototyping, 

texture creation, and animation. Systematic reviews such as Fukaya et al. (2025) 

highlight how intelligent graphical asset-generation approaches in the research 

domain, including procedural and machine-learning models, are increasingly being 

integrated into early visual development and iterative asset refinement. A recent 

research proposes generative AI “smart brushes” capable of instantly editing high-

resolution game maps or producing detailed variations of props and environments 

(Gnatyuk et al., 2025). More broadly, AI is expanding beyond asset production into 

the generation of dynamic game content and player-facing interactions. For example, 

at GDC 2024, Ubisoft revealed its NEO NPCs prototype: non-player characters 

powered by generative AI that can engage in dynamic dialogue, respond to 

environmental context, and support emergent storytelling (Higham, 2024). 

In practice, this means that smaller studios, who previously lacked the capacity for 

large specialist teams, may soon achieve higher levels of visual fidelity through AI-

supported pipelines. Taken together, these technologies signal that future production 

pipelines may depend as much on AI-driven augmentation as on traditional team 

structure or workflow design, resulting in more fluid boundaries between traditional 

development stages in both AAA and smaller-team contexts. 

Video-game development timelines continue to vary widely depending on project 

scale, technical ambition, and production resources. Egenfeldt-Nielsen et al. (2020) 

noted that “AAA titles will usually have the longest development cycles and involve the 

most detail, but almost all productions will go through a conceptual phase, a design 

phase, a production phase, and a testing phase.” Recent cases underscore the volatility 

of such timelines; for example, GTA VI has undergone multiple postponements since 

its initial release-window announcement, illustrating the scheduling uncertainties 

common in large-scale productions.  

3.2.2 GAME STYLE  

The taxonomy of graphic style is slightly different in the SGs (Paper 1; Bai et al, 2022a). 

As described by Keo (2017), game scholars Järvinen (2002), McLaughlin et al. (2010), 

and Egenfeldt-Nielsen et al. (2020) have arrived at the classification of styles as: 

abstract, stylized, and realistic. More recent research has continued to refine and, in 

some cases, simplify these categories. In Paper 1, Bai et al. (2023) propose a spectrum-

based model in which visual style ranges from abstract to photo-realistic, while Risley 

et al. (2025) similarly adopt a continuum-based approach spanning abstraction and 

realism. While these scholars slightly differ in their classifications, they essentially 

address the same concept: 

https://www.google.com/search?sca_esv=2c899562bebaec1d&sxsrf=ANbL-n44JCvH8WeB9YOY7DRs9Lpb2Zr82A:1767881283246&q=artificial+intelligence&spell=1&sa=X&ved=2ahUKEwiJiJL_jvyRAxX_FxAIHakHK0sQkeECKAB6BAg9EAE
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● Järvinen (2002): Photorealism (substyles called televisualism and 

illusionism), caricaturism, and abstractionism 

● McLaughlin et al.  (2010): Simplified, stylized, and realistic  

● Egenfeldt-Nielsen et al. (2020): Photorealism, caricaturism and 

abstractionism 

● Bai et al. (2023): abstract and photo-realistic  

● Risley et al. (2025): abstraction and realism 

 

However, another set of concepts is more common when looking at practitioner 

literature (or literature specifically oriented towards game artists and developers). For 

example, in his book Game feel: a game designer's guide to virtual sensation, Swink 

(2009) classifies game visuals as being either realistic, iconic, or abstract (with 

reference to Scott McCloud, 1993). In addition, Wouters & van Oostendorp (2013) 

provide a category based on Vogel et al.'s (2006) research that is photorealistic, 

cartoon-like, and Schematic/Basic. 

 

● Scott McCloud (1993): reality, meaning, and the picture plane 

● Swink (2008): realistic, iconic, or abstract 

● Wouters and Van (2013), Vogel et al. (2006):  photorealistic, cartoon-like, and 

Schematic/Basic 

 

Due to inconsistencies in terminology within game research, my thesis adopts the 

terms abstract, stylized, and realistic as the foundation for discussing graphic styles. 

These terms are suitable for my thesis and have been used or partly used in related 

research by McLaughlin et al. (2010), L. Lee et al. (2016), and Keo (2017).  

I found that summarizing the characteristics of the three graphic styles, as presented 

by McLaughlin et al. (2010), provided a clearer understanding. They distilled these 

characteristics into form, motion, and surfaces & light. As my thesis does not focus on 

motion, I have simplified the characteristics in the following Table 3.2.  

Table 3.2. Simplified characteristics of graphic styles based on McLaughlin et al. (2010). 

Abstract • Symbolic forms. 

• Level of detail is low. 

• Flat shading. 

• Vector graphic. 

Stylized • Un-realistic proportions or juxtapositions of parts. 

• Level of detail can range from low to high. 

• Shading of curved surfaces, transparency, texture mapping. 

Realistic • Photo-accurate modeling of familiar objects.  

• Level of detail is high.  

• Photo-realistic shadow casting, reflections, caustics, light 

scattering, radiosity. 
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I gathered a few examples of video games and put them in their respective graphical 

categories, as illustrated in Figure 6. Abstraction involves non-simulation of 

characters or easily recognizable places (e.g., Inversus, 2016), while the realistic style 

primarily focuses on simulation (e.g., The Last of Us Part II, 2020). An instance of 2D 

realistic style is showcased in Late Shift in Figure 6, an interactive FMV (full-motion 

video) game. The graphic style naturally falls into the realistic category since it involves 

regular movie filming with real actors on set. Stylized games exhibit variation, 

including pixel art (Stardew Valley, 2016), cartoon style, and drawing style. It can be 

influenced by other art media. 

 

Figure 3.4. Game examples of abstract, stylized, and realistic. Games in the abstract category from top to bottom are: 

Inversus (Hypersect, 2016), ibb and obb (Sparpweed Games, 2013), and Beat Saber (Beat Games, 2019). Stylized 

games from top to bottom are: Stardew Valley (Barone, 2016), Lumino City (State of Play, 2014), and The Legend of 

Zelda: Tears of the Kingdom (Nintendo EPD, 2023). The realistic games illustrated from top to bottom are: Late Shift 

(CtrlMovie, 2017), The Last of Us Part II (Naughty Dog, 2020), and Black Myth: Wukong (Game Science, 2024). 

Precision in classification within this taxonomy presents difficulties. Take Monument 

Valley (2014), for example, with its low detail, symbolic forms, and disproportionately 

scaled objects, making it potentially fitting for both abstraction and stylized categories. 

Another example is Lumino City (2014), where the environment is a handmade set 

and filmed, suggesting a realistic style, yet the exaggerated style of the set and 

characters could also be considered stylized. These align with McLaughlin et al.'s 

(2010) categorization of stylized graphics, noting that the level of detail can vary 

widely. The unclear boundaries within the stylized graphic style prompt an 

examination of the degree of visual fidelity at this juncture. 
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3.2.3 VISUAL FIDELITY 

Image fidelity, often referred to as the ability to discriminate between two images 

(Silverstein & Farrell, 1996) or how closely the image represents the real source 

distribution (Wright, 2000), is a measure of a process’s ability to reproduce an image 

without visible distortion or loss of information. When discussing simulation games, 

Alklind Taylor (2014) describes fidelity as “can be viewed as a continuum from low to 

high fidelity”. A low-fidelity system bears little or no resemblance to the real world or 

situation, while a high-fidelity system closely mirrors reality. Visual fidelity is a key 

factor in how we perceive visual stimuli (Figure 3.5).  

When discussing fidelity in the game visuals research, different terms are often used 

to elaborate on the same idea, which is unsurprising given the interdisciplinary nature 

of the field of SGs. In a literature study on visual communication in SGs (Paper 1; Bai 

et al., 2022a), visual complexity, visual sophistication, visual aesthetic value, visual 

style, and graphic style, realistic and photorealistic, etc., were all used to refer to issues 

of visual fidelity.  

Among these terms, realism is frequently used to describe the relationship between 

visual representations and real-world referents. Ferwerda (2003) distinguishes three 

forms of realism in computer-generated images: physical realism, photorealism, and 

functional realism. Physical realism concerns the accurate reproduction of the physical 

properties of light, whereas photorealism focuses on producing images that elicit 

perceptual responses similar to those evoked by real-world scenes. Functional realism, 

by contrast, evaluates realism in terms of whether an image conveys the visual 

information necessary for a specific task. Research on simulation and SGs 

demonstrates that fidelity is a multidimensional construct encompassing physical, 

functional, task, and psychological dimensions, which are not mutually exclusive and 

inevitably overlap (Liu et al., 2008). 

From a utilitarian perspective, highly fidelity, verisimilitudinous visuals reduce the 

risk of misinterpretation and support knowledge transfer from the game to the real 

world (Petridis et al., 2012). However, some studies show that excess fidelity may 

hinder learning for novices (Noble, 2002), and too much realism can create unrealistic 

expectations about what is achievable within the virtual environment (Hubal & Pina, 

2012). These findings are consistent with research in instructional sciences, which 

suggests that while complex visuals may be engaging, they increase cognitive load and 

can diminish memory retention, whereas simpler visual representations are more 

readily processed (Alesandrini, 1984; Dwyer, 1978; Pezdek et al., 1988). 

Moreover, achieving photorealism is often impractical due to technical, skill 

constraints, and budgetary reasons. Although advances in rendering technologies and 

advances in AI-driven image generation since the early 2020s have made high visual 

fidelity more attainable, achieving photorealistic representation does not necessarily 

appeal to all audiences. According to Berlyne's (1974) aesthetic theory, viewers’ 

pleasure is related to the arousal potential of a stimulus. He proposed that stimuli with 

a moderate arousal potential are pleasurable, whereas stimuli with low arousal 

potential are experienced as boring, and stimuli with high arousal potential are 

https://en.wikipedia.org/wiki/Image
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experienced as unpleasant. The theory suggests that adjusting visual complexity to an 

optimal level enhances viewers' pleasure in an object. Berlyne formalized this 

relationship between complexity and preference as an inverted-U shape: as the arousal 

evoked by a stimulus increases, preference rises to a peak before declining. 

Berlyne’s theory continues to influence contemporary research on aesthetic 

preference. Recent empirical studies with adults have confirmed that participants tend 

to choose stimuli of intermediate complexity over those that are overly simple or 

highly complex, consistent with Berlyne’s inverted-U hypothesis (Delplanque et al., 

2019). Applied research in HCI further demonstrates that moderate visual complexity 

is often preferred in educational interface contexts among 7-12-year-old participants 

(Wang & Lin, 2019), supporting the continued relevance of Berlyne’s conceptual 

insights in modern visual and interactive design. 

Therefore, abstraction or stylization can thus be desirable, striking a balance between 

clarity, learning effectiveness, and user engagement  Arnab et al., 2015; Tsekleves et 

al., 2016). This literature study, performed as part of this doctoral work on game 

visuals in SGs (Bai, Zhang, et al., 2022), identifies three key trends in visual 

representation: 

1. Abstract or cartoon-like style is better than realistic style in terms of user 

experience (see Clark et al., 2016; L. Lee & Dolah, 2020; Wouters & van 

Oostendorp, 2013); 

2. High visual realism will provide an immersive environment to users in 3D 

simulation context (see Pagano et al., 2020);  

3. Visual complexity in SGs can obstruct information and prevent learning, 

“Complex art creates noise,” (Sylvester, 2013).  

To better understand the implications of different levels of visual fidelity, it is 

important to consider technical and production constraints that shape visual 

communication in SGs. Visual fidelity can be broadly understood along a continuum 

from low to high fidelity, with each level offering distinct affordances and limitations 

for conveying information effectively (Figure 3.5). 

 

Figure 3.5. Visual fidelity spectrum ranging from low to medium to high. 

Low visual fidelity is typically characterized by simplified, abstract, or stylized 

representations. Such approaches are often intentionally adopted to prioritize clarity, 

creativity, and rapid iteration over visual detail. From a visual communication 

perspective, abstraction can reduce perceptual noise and support faster recognition by 

directing attention to essential elements. In addition, low-fidelity visuals are generally 

more cost-effective and less demanding in terms of development time and hardware 
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requirements, making them suitable for diverse platforms. However, their reduced 

level of detail may limit the communication of complex or nuanced information. 

Medium visual fidelity occupies a middle ground between abstraction and realism, 

balancing representational clarity with visual richness. This level of fidelity allows key 

visual elements to be depicted with sufficient detail to support user understanding 

while avoiding the cognitive and technical overhead associated with high-fidelity 

graphics. Medium-fidelity visuals often provide an effective compromise for SGs, 

enabling clearer visual communication without incurring excessive production costs 

or performance constraints. 

High visual fidelity aims to achieve visually rich and often realistic representations, 

and is typically employed when detailed visual information is critical for immersion or 

contextual understanding. While such representations can enhance perceptual 

realism, they are also associated with higher development costs, longer production 

timelines, and increased technical demands. Moreover, as discussed earlier, high 

visual fidelity does not inherently improve learning or user experience and may 

introduce cognitive challenges or unrealistic expectations if not carefully aligned with 

learning objectives. 

Furthermore, there is the obvious practical issue of full photorealism being far outside 

the scope of most SG projects. Although photographs provide perfect real-world 

fidelity, they are rarely suitable for SG development. Photographic material is 

inherently static, offering only a single viewpoint and no support for interaction, 

animation, or dynamic feedback—features that are fundamental to gameplay and 

experiential learning. Even when using video, which introduces movement, the 

content remains non-interactive, fixed in perspective, and limited to predetermined 

actions, preventing the player from exploring, manipulating, or responding to the 

environment in meaningful ways. Moreover, both photographs and videos introduce 

substantial limitations in visual coherence, as differences in lighting, colour profiles, 

and resolution make it difficult to achieve a consistent art direction across assets. They 

also lack the flexibility required for iterative development; even minor adjustments to 

composition or perspective may require entirely new photographic capture. In 

addition, photographs and video-based assets often contain extraneous details that 

increase cognitive load and distract from the pedagogically relevant information. 

Ethical and copyright concerns further constrain the use of real photographic content, 

particularly in domains such as healthcare, defence, and education. For these reasons, 

despite their surface-level photorealism, photographs are generally impractical for 

SGs, which benefit more from constructed 2D or 3D assets that offer control, 

coherence, and adaptability within interactive environments. 

Selecting an appropriate level of visual fidelity is therefore a strategic design decision 

rather than a purely technical one. Effective visual communication in SGs depends on 

how well visual representations support recognition, understanding, and meaning 

transfer within a given context. Recent advances in AI-driven visual content 

generation have reduced the time and resources required to produce visually detailed 

assets, making higher levels of visual fidelity more accessible. However, this increased 

production efficiency does not address the core design question of which degree of 
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visual detail or abstraction best supports user experiences. AI tools, therefore, affect 

the means of producing visual fidelity, but not the criteria by which visual fidelity 

should be selected or evaluated.   

3.2.4 FROM STYLE TO FIDELITY 

As previously mentioned in the preceding chapter, Alklind Taylor (2014) describes 

fidelity as a spectrum spanning from low to high. A low-fidelity system demonstrates 

minimal resemblance to the real world or situation, whereas a high-fidelity system 

closely replicates reality. This spectrum can accommodate various graphic styles. In 

this context, I illustrate the point by referencing various video game graphic styles in 

Figure 3.4 in Chapter (P.58). Now, I place these video games along the visual fidelity 

spectrum from low to high as mentioned in Figure 3.5, into the figure below (Figure 

3.6).  

 

Figure 3.6. I place 9 video game examples on the visual fidelity spectrum relative to each other. This is not a precise 

fidelity comparison; rather, it's an illustration that these games can be analyzed and explored based on their fidelity 

attributes.  Games from low fidelity (left) to high fidelity (right) are: Inversus (Hypersect, 2016), Beat Saber (Oculus 

Development Team, 2019), ibb and obb (Sparpweed Games, 2013), Stardew valley (ConcernedApe, 2016), Lumino 

City (State of Play, 2014), The Legends of Zelda: Tears of the Kingdom (Nintendo EPD, 2023), The Last of Us Part 

II (Naughty Dog, 2020), Black Myth: Wukong (Game Science, 2024), and Late Shift (CtrlMovie, 2017).  

When addressing visual fidelity in game graphics, the thesis will not distinguish 

between 2D and 3D graphic formats. Drawing from my 8 years of experience in graphic 

design and discussions with various stakeholders, I found there's a common tendency 

for people to associate high fidelity (realistic) with 3D graphics and low fidelity 

(abstract) with 2D graphics. This bias is also evident in academic research, such as (L. 

Lee et al's (2016) study, where they compared realistic and abstract styles, creating a 

3D character for realism and a 2D character for abstraction. However, it is important 

to understand that 2D graphics can also achieve high levels of realism (Sherlock: Find 

Hidden Objects, 2020), just as 3D graphics can be employed for abstract or stylized 
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representations (Beat saber, 2019) (Shown in Figure 3.7). These examples illustrate 

that, regardless of the graphic format (2D and 3D), both possess fidelity attributes. 

More precisely, both 2D and 3D visuals can exist across the fidelity spectrum, ranging 

from low to high.  

  

Figure 3.7. The game examples from left to right are Sherlock: Find Hidden Objects (G5 Entertainment, 2020) 

and Beat Saber (Oculus Development Team, 2019). 

While visual fidelity is often conflated with graphic format, the primary distinction 

between 2D and 3D graphics lies in their affordances for spatial representation and 

player interaction. 2D games typically present space on a flat plane, constraining 

movement and interaction along limited axes and relying on visual cues to imply 

depth. In contrast, 3D games construct volumetric spaces that allow players to 

navigate depth directly, making spatial orientation and camera control integral 

components of interaction. Consequently, the choice between 2D and 3D graphics 

influences how players perceive, explore, and engage with the game world, rather than 

determining the level of visual fidelity. Both formats can support a wide range of 

aesthetic styles and fidelity levels, depending on artistic intent and design execution. 

 

3.3 THEORETICAL LENSES 

This chapter explores visual communication in SGs through theoretical lenses to better 

understand how visual fidelity influences player perception, serving as the theoretical 

foundation for the Visual Alignment Framework. Semiotic Theory provides a 

framework to analyze how visual elements and symbols within games communicate 

meaning, supporting interpretation and knowledge construction. Affordance Theory 

is used to examine how game elements offer players actionable possibilities and how 

these perceived affordances guide recognition and interaction. Finally, the Theory of 

Taxonomic Hierarchies is applied to investigate how visual elements are chosen for 

games, highlighting the role of hierarchical representation in facilitating recognition. 

Together, these perspectives offer a systematic approach for understanding and 

designing effective visual communication in SGs.  
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3.3.1 SEMIOTIC THEORY  

Semiotic theory, which examines signs, symbols, and the processes through which 

meaning is constructed, provides a valuable theoretical lens for analyzing visual 

communication in SGs. Originating from Ferdinand de Saussure’s model of signs, 

Saussure defined a sign as being composed of a signifier, which is the perceptible form 

or representation of a sign, and a signified, which is the concept or meaning that the 

sign evokes (Chandler, 2007). Within SGs, visual elements function as semiotic signs 

that mediate interpretation, direct player attention, and construct meaning with 

players through cultural associations. For example, in the game Happy Heart, 

developed as part of this thesis project, the visual element of a cigarette functions as a 

sign that consists of two components: 

• Signifier: the visual depiction of a cigarette 

• Signified: the conceptual association with tobacco consumption 

However, the relationship between signifier and signified is not fixed. The same 

signifier, the image of a cigarette, can convey different meanings in different contexts 

(Chandler, 2007). For example, a crossed-out cigarette icon on a public sign denotes 

prohibition or “no smoking,” while a cigarette displayed decoratively in a vintage 

poster may suggest nostalgia or style. According to the Symbol Sourcebook (Dreyfuss, 

1991), the image of a cigarette is conventionally employed as a visual symbol of 

smoking and carries broader cultural connotations related to health awareness, social 

identity, and leisure. This indicates that while some signs may achieve near-universal 

recognition due to their established cultural use, their interpretive resonance can still 

vary across contexts. For example, in the mini-game Sort the Food, a cigarette 

representing unhealthy tobacco consumption is placed in a trash bin rather than on a 

shelf. Here, the trash bin functions as a signifier that emphasizes the negative value of 

the cigarette, reinforcing the intended health-related message. But if the cigarette were 

placed on a shelf alongside healthy food items, the intended message could be lost. 

Players might interpret it as a neutral or even acceptable item because the surrounding 

context contradicts the expected negative connotation. Similarly, in other types of SGs, 

a vintage poster featuring a cigarette might convey messages of fashion or leisure 

rather than harm, demonstrating how context and surrounding cues shape the 

interpretation of meaning. 

Conversely, different visual signifiers such as a burning cigarette, an ashtray, or a cloud 

of smoke can all represent the same underlying concept of smoking. This variability 

raises an important design consideration for SGs: the choice of visual signifiers must 

align with players’ recognition patterns and cultural understanding. Game designers 

need to consider which representations are most widely understood within a specific 

audience or context. A visual element that effectively communicates a concept in one 

cultural or demographic group may carry very different associations in another. For 

example, in the Swedish version of the game Happy Heart, the cigarette graphic was 

replaced with snuff, a smokeless tobacco product more commonly consumed in 
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Sweden. While all participants recognized snuff, cigarettes were generally easier to 

identify. Both snuff and cigarettes can symbolize tobacco consumption, yet the ease of 

recognition may depend on players’ visual literacy and the clarity of the graphic. In 

SGs, employing widely recognized and contextually appropriate symbols can enhance 

comprehension, reinforce intended messages, and support behavioural reflection. 

Therefore, from a semiotic perspective, effective visual design in SGs requires careful 

calibration between universality and contextual specificity. Designers must ensure 

that the selected signifiers not only communicate clearly but also align with the 

intended educational or behavioural objectives of the game. 

Another important perspective on signs comes from Charles Sanders Peirce, who 

offered a distinct approach to semiotics. He defined a sign as: “Something which 

stands to somebody for something in some respect or capacity” (Berger, 2017). This 

definition emphasizes the relational and functional aspects of signs, highlighting how 

meaning depends on the interaction between the sign, its object, and its interpreter. 

Peirce considered semiotics fundamental to understanding the world, stating that: 

“The universe is perfused with signs, if it is not composed exclusively of signs” (Peirce, 

as cited in Berger, 2017).   

Drawing on Peirce’s triadic model, visual representations can be understood not only 

in terms of their realism but also in how they convey meaning to players. Icons 

resemble their referent, indices point to or indicate it, and symbols derive meaning 

through cultural convention (Berger, 2017). Berger (2017) summarizes these 

relationships as follows:  

 Icon Index Symbol 

Signify by Resemblance Causal connection Convention 

Examples Pictures, statues Fire/smoke Flags 

Process Can See Can figure out Must learn 

Figure 3.8. Three aspects of signs (from Berger, 2017) 

This triadic model offers a valuable lens for understanding how visual representations 

function in SGs. High-fidelity visuals tend to function iconically, relying on close 

resemblance to real-world objects. Low-fidelity visuals, by contrast, often function 

symbolically, requiring players to draw upon prior cultural knowledge and interpretive 

skills. Medium-fidelity representations may operate between these extremes, blending 

resemblance with culturally shared conventions. This semiotic framing provides a 

valuable interpretive tool for understanding why certain levels of fidelity may be more 

effective depending on the players’ background, interpretive competence, and the 

game’s pedagogical objectives. 

From this semiotic perspective, the degree of fidelity directly influences 

interpretability: stylized or abstract representations may reduce cognitive load and 

enhance conceptual clarity by emphasizing essential features, whereas overly realistic 

visuals can introduce ambiguity or distraction if their meaning is not explicitly 

anchored to the intended learning context (Petridis et al., 2012). Consequently, visual 
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fidelity should be conceptualized not merely as graphical realism, but as the 

effectiveness of visual communication, that is, the extent to which a representation 

successfully conveys its intended meaning and supports a target audience.  

3.3.2 AFFORDANCE THEORY 

What will we do, cognitively, when we see a red barrel in a digital game? This simple 

object has become an iconic visual cue with immediate associations for players: in 

most games, a red barrel signifies an explosive hazard. Barrels first appeared in 

Donkey Kong (1981) as simple rolling obstacles. They later evolved into interactive 

environmental hazards, most notably in Doom (1993), where red explosive barrels 

could be shot to trigger chain reactions and eliminate nearby enemies. Following 

Doom, games like Half-Life (1998) and Halo: Combat Evolved (2001) further 

popularized this visual shorthand: when players see a red barrel, they instinctively 

expect it to explode. They communicate a specific challenge of gameplay in a certain 

visual language. 

While this phenomenon might also be interpreted through Peirce's model as a learned 

symbolic convention, it equally raises questions about how visual cues communicate 

possibilities for action. This is a central concern of affordance theory, a framework for 

understanding how design elements suggest their potential uses and interactions. 

Beyond entertainment games, affordance theory is highly relevant to the visual 

communication strategies of SGs, where graphical representations must guide player 

understanding and support culturally situated interpretation. 

The term affordance was first introduced by psychologist James Jerome Gibson in The 

Senses Considered as Perceptual Systems (1966), but it was in his influential work The 

Ecological Approach to Visual Perception (1979) that he developed the comprehensive 

theory of affordances. Affordances describe the interactions between an actor and 

their environment (Gibson, 1979). As Gibson explains: 

The affordances of the environment are what it offers the animal, what it provides or 

furnishes, either for good or ill. The verb to afford is found in the dictionary, but the 

noun affordance is not. I have made it up. I mean by it something that refers to both 

the environment and the animal in a way that no existing term does. It implies the 

complementarity of the animal and the environment (Gibson, 1979). 

Gibson noted that: “The affordance of anything is a specific combination of the 

properties of its substance and its surfaces taken with reference to an animal” (Gibson, 

1979). In essence, affordances arise from the material and structural properties of 

objects and surfaces, considered in relation to the abilities of the animal interacting 

with them. For example, a rigid, horizontal, flat, and sufficiently extended surface 

affords standing or walking; a surface raised to knee height affords sitting. Gibson’s 

notion emphasizes that affordances are inherently relational, existing not solely in the 

environment nor solely in the perceiver, but in the fit between the two. An object's 

affordances, or potential uses, are directly perceivable (Gibson, 1979). A chair may 

afford sitting for an adult, but not for a small child or someone with mobility 

limitations; similarly, a ladder affords climbing only to those physically capable of 
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doing so. This illustrates that affordances are context-dependent and directly 

perceivable, without requiring higher cognitive processing. In this sense, perception is 

active and action-oriented, rather than a passive reception of sensory information. 

While vision is the primary sense for detecting affordances, other sensory modalities 

and motor feedback also contribute, reinforcing Gibson’s view that perception is 

inherently body-centered (Gibson, 1986). 

Lego Voyagers (2025) reflects Gibson’s argument that affordances are directly 

perceivable and grounded in the intrinsic physical characteristics of an object. Players 

intuitively understand that two bricks with aligned studs can be attached, that bricks 

with incompatible shapes cannot fit together, and that a sloped piece affords creating 

inclined surfaces (Figure 3.9). The game does not need textual instructions to 

communicate these possibilities; the affordances are embedded in the visual and 

structural properties of the pieces themselves.  

 

Figure 3.9. Lego Voyager (Image credit: Annapurna Interactive) 

The concept of affordance has gained significant attention beyond ecological 

psychology, particularly in the fields of human-computer interaction and interaction 

design (Wilhelmsson, 2001; Rambusch & Susi, 2008). This popularity surged after 

Donald Norman introduced the concept of affordance in his seminal work, The Design 

of Everyday Things (1988). As Norman defines: 

Affordance refers to the perceived and actual properties of the thing, primarily those 

fundamental properties that determine just how the thing could possibly be used 

(Norman, 1988). 

Norman elaborated on affordances in a model that addresses a key question: When 

you first see something you’ve never seen before, how do you know what to do? 

(Norman, 1988). Norman emphasized the importance of perceived affordances—what 

users believe is possible, rather than what is objectively possible. For example, an 

apple may “afford” eating to someone who is hungry but “afford” throwing to someone 

who is angry, and a chair affords sitting to an adult but climbing to a toddler. Norman’s 
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interpretation of affordances incorporated cultural and social constraints, 

emphasizing that affordances are shaped by an individual’s previous knowledge and 

experience (Norman, 1988). 

Constraints, in particular, play a crucial role in narrowing the range of possible 

behaviors, making it easier for users to determine the correct action when 

encountering an unfamiliar object. Norman identified four types of constraints—

physical, semantic, cultural, and logical—each providing different cues that help users 

interpret how an object should be used. 

Physical constraints refer to the inherent, tangible limitations of the physical world 

that restrict what actions are possible. These include size, shape, material, and spatial 

relationships. Physical constraints are often the most intuitive because they rely on 

direct perceptual information and the laws of physics. In visual design, physical 

constraints translate into spatial limitations—for example, the size of a button, where 

an item can be placed, or how far a slider can move. These constraints guide players 

by eliminating impossible actions and making intended interactions more 

perceptually obvious.  

“Semantic constraints rely upon the meaning of the situation to control the set of 

possible actions.” (Norman, 1988) They help users infer how an object should be used 

based on their understanding of the situation or environment. These constraints rely 

heavily on the user’s ability to interpret contextually appropriate meaning. In visual 

design, semantic constraints emerge when the meaning of symbols, layouts, or visual 

metaphors helps users infer the correct action, such as placing a “trash” icon at the 

bottom of a workspace to suggest discarding items. Semantic constraints, therefore, 

help users form correct interpretations based on the conceptual logic of the situation. 

Cultural constraints arise from shared conventions, norms, and learned behaviors 

within a society (Norman, 1988). Unlike physical or semantic constraints, cultural 

constraints are not universal: they vary dramatically between societies, generations, 

and communities. These constraints guide behavior not by what is physically possible 

or contextually logical, but by what is culturally expected. For example, color 

associations differ across cultures—red may signal danger in many Western settings 

but celebration or good fortune in East Asian contexts. Similarly, reading direction 

(left-to-right versus right-to-left) affects how users scan interfaces, interpret progress 

bars, or understand navigation cues.  

These cultural influences are deeply relevant to game visual design, where information 

or meaning is often conveyed through visual elements, symbols, color, orientation, and 

layout conventions. Cultural constraints can be further analyzed through two semiotic 

layers: the signifier and the signified. 

At the signifier level, culture influences whether users can correctly recognize the 

visual form of an object, word, or symbol. For example, the abbreviation “mayo” is 

commonly understood in Swedish contexts but may be unintelligible to users outside 

this linguistic environment. In non-English-speaking environments, such shorthand 

may become entirely opaque. This linguistic layer is the most immediately noticeable 

because misunderstandings arise as soon as a user encounters unfamiliar vocabulary. 
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When visual design incorporates culturally specific wording, designers may 

unintentionally limit comprehension to people within that linguistic community, 

reducing the clarity and accessibility of the interface. A similar issue surfaced in the 

Nepalese version of Happy Heart. The image of an eggplant was consistently 

misidentified during user testing, which created confusion when I examined the log 

files. Although eggplants are typically represented with a purple color—an assumption 

that seemed universal—participants in Nepal did not associate the image with 

“eggplant.” During interviews, we discovered that in Nepal, aubergine is the far more 

common term. Since English is a second language for most adolescents, many 

understood only the local term, leading to repeated misrecognition of the signifier. 

This example demonstrates how culturally specific linguistic and visual conventions 

can disrupt cross-cultural interpretation, even when the designer assumes the signifier 

to be universally recognizable. 

Similarly, objects that are visually familiar in one culture may be unknown or 

interpreted differently in another. For example, the “Swedish meatball” image (see 

Figure 3.10) used in the Swedish version of Happy Heart can be immediately 

recognized within Swedish culture as a traditional food. However, outside this cultural 

environment, users may identify it simply as an unspecified type of meat and fail to 

connect it with its intended cultural meaning. Visual design that relies on culturally 

specific objects thus risks communicative gaps when users lack the cultural knowledge 

needed to interpret those visuals. 

 

Figure 3.10. Left: Swedish meatball image used in the Swedish version of Happy Heart. Right: Moon cake image 

licensed from Freepik 

At the signified level, cultural constraints shape the meaning users assign to what they 

see. Even when a symbol or object is correctly recognized, its cultural meaning may 

differ dramatically. For example, the use of a “moon cake” (see Figure 3.10) in a 

Chinese cultural setting: to those outside the culture, it may look like a simple pastry 

with an unusual pattern, but its intended meaning—as a symbol of reunion and Mid-

Autumn Festival tradition—would not be communicated. 

Colors, gestures, and icons carry distinct symbolic associations across cultures—white 

symbolizes purity in Western contexts but mourning in many East Asian cultures, 

while a thumbs-up may be positive in some regions and offensive in others. These 

meaning-level constraints demonstrate that visual design is deeply shaped by cultural 
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frameworks, as users interpret signifiers through their culturally conditioned 

understanding of what they represent. Together, the signifier and signified layers show 

how cultural constraints influence both recognition and interpretation in visual 

communication. 

Norman emphasizes that “cultural issues are at the root of many of the problems we 
have with new machines,” and this concern extends naturally to digital environments 
such as games. When game designers overlook cultural constraints—by assuming 
symbols, metaphors, or color meanings are universal—they risk creating confusion, 
misinterpretation, or unintended cultural insensitivity. This becomes especially 
challenging when designing games for global audiences or when designers themselves 
are unfamiliar with the cultural background of their target players. Cultural 
constraints, therefore, remind us that perceived affordances are shaped by learned 
experiences and cultural background, and effective visual design must account for 
these diverse interpretations. 

Logical constraints, finally, involve the use of reasoning to deduce what actions are 
possible or appropriate. These constraints often become evident when other options 
have been eliminated. It helps players infer correct behavior even without direct cues. 
An example of this in-game can be found in puzzle or adventure games such as Lego 
Voyagers (2025), where players may encounter a set of pressure plates on the floor. If 
three plates are already activated and the door remains closed, the player can logically 
deduce that the final plate must be pressed to proceed. Even without explicit 
instructions, the limited number of possible actions and the visible state of the 
environment guide the player toward the correct solution. Such logical constraints 

help structure player reasoning, ensuring that the intended action becomes the most 
logically consistent choice. 

Together, these constraints support Norman’s broader theory by shaping how users 
perceive and act upon affordances. They make unfamiliar technologies or objects more 
comprehensible by limiting the range of possible interpretations and guiding users 
toward intended actions. This interplay between affordances and constraints is central 
to effective design, enabling intuitive interaction and reducing cognitive load. 

Building on Norman’s work, Hartson (2003) explored how users interact with objects 
in design, extending the concept into four categories: cognitive, sensory, functional, 
and physical. He proposed that “the concept of affordance is an instrument that 
focuses on the link between user, action, and design. The process of recognizing and 
acting from what the user feels shows how to learn and use things by each of the 
absences.” This intuitive connection between an object’s physical characteristics and a 
user’s behavior underscores the importance of affordances in interaction design.  

The concept of affordance has expanded into various domains in games, including 
gameplay and gaming (e.g., Wilhelmsson, 2001; Rambusch, 2006; Rambusch & Susi, 
2008; Linderoth, 2013), VR games (J. Lee et al., 2018), as well as game design theory 
(e.g., Mateas, 2001; Aslam & Brown, 2020), and games for learning (e.g., Gee, 2007; 

Linderoth, 2012). The perception of affordances is undoubtedly a crucial element of 
human cognition, and it should be considered when examining SG visuals. While our 
understanding of SGs visuals is still developing (Boyle et al., 2015), applying Gibson’s 
concept of affordance can provide valuable insights. Furthermore, Norman builds 
upon Gibson’s ideas by highlighting the interactive nature of affordances, making this 
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framework applicable for evaluating various designs. This approach is advantageous 
for creating game visual assets that promote efficient and intuitive interactions within 
serious gaming environments.  

3.3.3 THEORY OF TAXONOMIC HIERARCHIES 

The study of categorization has been a central concern in cognitive psychology and 

linguistics, particularly since the influential work of Eleanor Rosch in the 1970s. Rosch 

challenged the classical view of categories as rigid sets defined by necessary and 

sufficient conditions, introducing the concept of prototype theory and a hierarchical 

model of categorization. According to Rosch, categories are structured around 

“prototypical” members, with typicality effects showing that some instances (e.g., a 

robin as a bird) are judged as more representative than others (e.g., a penguin). This 

empirical finding revealed that category membership is not strictly binary but graded, 

with fuzzy boundaries and variations in how quickly and easily items are recognized 

and named. 

Building on this, Rosch et al. (1976) developed the concept of taxonomic hierarchies 

of objects, identifying three levels of how people recognize objects: superordinate, 

basic level, and subordinate. At the superordinate level (e.g., animal), categories are 

broad and abstract, encompassing many subordinate forms. The basic level (e.g., 

horse) represents the most cognitively efficient level of categorization, balancing 

generality and specificity. Finally, the subordinate level (e.g., Shetland pony) refers to 

highly specific distinctions within a category. Lakoff ( 2008) concludes that:  

"The fact that knowledge is mainly organized at the basic level is determined in the 

following way: When subjects are asked to list attributes of categories, they list very 

few attributes of category members at the super-ordinate level (furniture, vehicle, 

mammal); the list most of what they know at the basic level (chair, car, dog); and at 

the subordinate level (rocking chair, sports car, retriever) there is virtually no increase 

in knowledge over the basic level.” 

Extending this theory to the design of SGs, visual elements developed at the basic level 

are often the most immediately recognizable and semantically efficient. Overly 

abstract (superordinate) or excessively detailed (subordinate) representations can 

increase cognitive load or obscure intended meanings, thereby reducing pedagogical 

effectiveness. In this sense, basic-level design aligns with players’ perceptual and 

conceptual schemas, allowing visuals to communicate efficiently while maintaining 

interpretive clarity. 

To illustrate the concept, these levels can be understood as: 

• Superordinate = animal (the universal level)  

• Basic level = horse (a more specific category of animal, but still broad) 

• Subordinate level = Shetland pony (a very specific subcategory of horse)  
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This hierarchical model is also applicable to design contexts. For example, in game 

environments or educational interfaces, choosing representations at the appropriate 

taxonomic level is essential for effective visual communication. Subordinate level can 

also become increasingly complex, with subordinates within subordinates. Table 3.3 

demonstrates this principle with the taxonomy of alcoholic beverages, showing how 

different levels of categorization carry varying degrees of specificity. 

Table 3.3. The taxonomy of alcoholic beverages. 

Superordinate  Basic level Subordinate  

Alcoholic 

beverages 

Beer Styles of beer: lager, ale, pilsner, stout, porter, wheat 

beer, IPA, etc. 

Brands of beer: Budweiser, Heineken, Guinness, 

Asahi, Tuborg, Gorkha, etc. 

 Spirits Types of spirits: Whiskey, Vodka, Rum, Gin, Tequila, 

Brandy, etc. 

Brands of spirits: 

Whiskey: Jack Daniel’s, Johnnie Walker,  

Vodka: Absolut, Smirnoff, Grey Goose 

 

Understanding categorization through the lens of taxonomic hierarchies provides a 

theoretical foundation for aligning visual design choices with human cognitive 

processes. For SGs, this means that effective visual communication depends on 

selecting representations that operate at the optimal categorical level for the target 

audience and learning context. 

3.4 VISUAL AND MEDIA LITERACY  

The concept of literacy has evolved far beyond its traditional association with reading 

and writing. In contemporary scholarship, literacy is understood as a multifaceted 

construct encompassing a wide range of competencies required to interpret, evaluate, 

and create meaning across diverse communicative modes. The proliferation of digital 

technologies and multimodal media has led to the recognition of multiple literacies—

such as digital literacy, visual literacy, media literacy, game literacy, and multimodal 

literacy—each addressing distinct yet overlapping dimensions of meaning-making 

(Gee, 2003; Lankshear & Knobel, 2008; Hobbs, 2010). These literacies collectively 

reflect the complexity of communication in the digital age, where individuals must 

navigate not only textual information but also images, sounds, interfaces, and 

interactive environments. 

Among these, visual literacy and media literacy have become particularly important 

for understanding how individuals engage with multimodal environments such as 

SGs. Visual literacy, defined as the capacity to understand, interpret, and construct 

meaning from visual content (Avgerinou & Pettersson, 2011), involves not only 

perceiving images but also understanding how they communicate through 

composition, color, symbolism, and cultural codes. Media literacy, in contrast, 

extends the focus from the comprehension of individual visuals to the understanding 
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of broader systems of mediated communication. It encompasses the ability to access, 

analyze, evaluate, and create media content while being aware of its cultural, 

ideological, and ethical dimensions (Buckingham, 2003; Hobbs, 2010; Livingstone, 

2004). With frequent exposure to digital media, younger generations are increasingly 

adept at interpreting diverse visual cues (von Gillern & Stufft, 2022). This heightened 

intersection of media literacy and visual literacy presents a valuable opportunity to 

design more universally accessible visual elements. 

While levels of visual literacy continue to vary across cultures, the global increase in 

digital media exposure has contributed to a growing baseline of visual understanding. 

For example, an icon of a computer may now be widely recognized due to its frequent 

appearance across both print and digital media. However, the way players interpret 

such icons can still vary based on their familiarity with different forms, for example, 

whether they more commonly encounter desktop computers or laptops. Such cross-

cultural variations in understanding highlight the need for design approaches that 

account for diverse cultural contexts.  

3.5 VISUAL COMMUNICATION IN CULTURAL 

CONTEXTS 

Among cross-cultural interface design research, Hofstede’s cultural dimensions theory 

remains one of the most widely referenced frameworks, describing cultural variation 

along six dimensions: power, masculinity–femininity, uncertainty avoidance, long- 

versus short-term orientation, and indulgence versus restraint (Hofstede, 2001). 

Although the framework has been criticized for oversimplifying culture and equating 

it too closely with nationality (McSweeney, 2002), it has been widely applied in 

comparative studies of websites and digital interfaces across countries. Within HCI 

research, these dimensions have been applied as measurable indicators to anticipate 

how users from different cultural backgrounds may perceive and interact with digital 

interfaces (Marcus, 2000). Empirical studies have explored relationships between 

Hofstede’s dimensions and interface characteristics such as visual layout, navigation 

structure, and information presentation (Reinecke & Bernstein, 2011).  

Research has demonstrated that cultural background also shapes how people perceive 

and interpret visual elements such as color, complexity, and style (Motamed & Tucker, 

2019; Yokosawa et al., 2016; Taylor et al., 2013; Reinecke & Gajos, 2014). For example, 

Taylor et al. (2013) found that “and dimensions of color preference vary as well… our 

perception and experience of color is culturally relative or universally constrained,” 

highlighting the cultural relativity of color perception. Given that SGs rely heavily on 

visual communication to support learning or training, understanding such perceptual 

differences is essential for designing visuals that are meaningful and inclusive for 

diverse user groups. 

In the context of SGs, visual recognition plays a critical role in enabling players to 

interpret game content clearly. In this thesis, visual clarity refers to the extent to 

which a visual element is recognizable as a representation of its real-world 
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counterpart. Research in visual communication and interaction design in different 

cultural contexts, considerations related to the socio-cultural context are important, 

impacting how individuals perceive and interpret information (Goodwin, 1994). 

Research in visual literacy and intercultural communication (Reinecke & Gajos, 2014; 

Sun, 2012) indicates that learners from different cultural groups may prioritize 

distinct visual features—such as realism, color symbolism, or spatial organization—

based on local conventions of representation. To illustrate the relevance of this issue, 

the visual design of culturally specific food items can pose challenges even when visual 

clarity is intended. For example, a comparison between Nepal and Sweden highlights 

notable cultural differences (Country Comparison Tool, n.d.). During the design of the 

SG Happy Heart, an image of roti (flat Indian bread), rendered in color with hard 

shading (Figure 3.11), was intended to depict a familiar food item. While such an image 

aligns with cultural expectations in Nepal, similar visual representations may be 

interpreted differently in other contexts, where they can resemble visually comparable 

foods, such as Swedish pancakes (Paper 6). As a result, visual design for SGs cannot 

assume universality but must account for variability in how players from different 

cultural backgrounds interpret visual cues, gestures, and iconographies. 

 
 

  
 

Represent roti in Nepal Represent pancake in 
Sweden 

 

Figure 3.11. The same image is used as roti in Nepal and pancake in Sweden in the game Happy Heart. Left: a 

photo of roti taken at a restaurant in Nepal. Right: a photo of a pancake taken in a Swedish household. 

A key challenge in cross-cultural game and interface design is balancing universality 

and localization. Universal visual designs aim for broad accessibility through shared 

semiotic conventions, often shaped by globalized media and commercial game 

aesthetics, whereas localized designs embed culturally specific symbols, practices, and 

environmental cues to enhance relevance and authenticity for particular audiences. In 
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the context of game localization research, cultural language, customs, and visual 

norms have been shown to be essential for games to be accepted and meaningful in 

different cultural markets, highlighting that localized design cannot be an afterthought 

in global game development (Pyae, 2018). Studies of localized game experiences 

further show that cultural assumptions embedded in visuals and other design 

elements can significantly affect how players interpret and engage with games, 

suggesting the need for culturally sensitive design practices that go beyond simple 

translation (O’Hagan, 2009).  

In SGs specifically, researchers have noted that graphic design must carefully 

negotiate clarity and appeal across cultural demographics to ensure that visuals are 

both informative and engaging for diverse user groups (Paper 4; Bai et al., 2023). At 

the same time, the dynamic interplay between global and local influences means that 

some visual conventions may achieve broad familiarity through shared digital culture, 

even as distinct cultural meanings persist. Research on cultural representation in 

video games highlights how globalization shapes visual and narrative elements, 

sometimes leading to hybrid aesthetics that intersect global and localized influences 

(Gusanti, 2025). 

Together, these perspectives underscore the importance of culturally informed visual 

communication in SG design. They provide the conceptual foundation for the Visual 

Alignment Framework proposed in this thesis, which foregrounds visual clarity, 

aesthetic appeal, and cultural awareness as core design principles for supporting 

player experiences across diverse cultural contexts. 
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4 RESULTS 

This chapter summarizes the six core publications and their contributions to the 

overarching research objectives. Additional papers and abstracts with lesser direct 

influence are incorporated as supporting evidence where relevant. 

 

Figure 4.1. Presents how each paper has contributed to the research objectives. 

The following section provides a summary of each paper. 

4.1 PAPER 1: LITERATURE REVIEW 

This publication represents the first step in addressing Objective 1, providing a 

literature review aiming to explore the gap in visual communication research, 

describing what studies tend to focus on, and providing some valuable context. This 

review was conducted on papers that dealt with the visual aspects of SGs. The results 

show that visual communication is rarely addressed in SG development research. 

Future research would benefit from taking visual communication in detail to facilitate 

the effectiveness of SGs. More details of this review have been discussed in Chapter 3. 
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I am the main author of this paper and was responsible for defining the research scope, 

conducting the literature review, including data collection, analysis, and synthesis, and 

writing the majority of the manuscript.  

This study contributes by offering a structured overview of existing research, 

identifying key gaps, and providing a foundation for subsequent empirical and model-

based investigations into visual communication in SGs. 

 

4.2 PAPER 2: EXPLORATORY STUDY IN NEPAL 

This publication represents the first exploratory study conducted in Nepal, addressing 

Objective 1, which seeks to understand how visual communication affects players’ 

experiences in SGs.  

I am the main author of this paper and was responsible for defining the research scope, 

conducting the case study activities, including playtesting observations, interviews, 

data collection, and analysis, and writing the majority of the manuscript. 

The study investigates Nepalese adolescents’ recognition and preferences for different 

visual styles in the serious game Happy Heart. Participants aged 13–16 were observed 

during gameplay, with particular attention to how they interpreted different food 

items. After the play session, the participants went through a quiz where they needed 

to identify different food items drawn in different styles, and were also interviewed 

about their thoughts about the game’s visuals, as well as their video game habits and 

media preferences. We also wanted to investigate whether the participants had 

different preferences in visual styles in different media. For this reason, we also asked 

the participants what type of style they’d prefer to see in games and which style they 

preferred to see in textbooks. 

Results show that recognition is highest with higher-fidelity images; however, 

preferences for visual fidelity varied widely and were influenced by socio-cultural 

context, prior visual experience, and exposure to media. These findings provide 

preliminary insights into how adolescents perceive different visual representation 

styles and highlight the critical role of visual literacy in shaping recognition and 

preference. 

This study contributes both empirically and practically. Empirically, it provides initial 

evidence on the interaction between visual fidelity, recognition, and cultural context 

in SGs. Practically, it offers guidance for developers in cross-cultural game design, 

emphasizing the importance of carefully considering visual representation to 

minimize miscommunication. By understanding how visual styles are interpreted, 

designers can make more informed decisions when allocating resources between 

graphic fidelity and other game components, ultimately supporting more effective 

communication of information. 
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4.3 PAPER 3: GAME DEVELOPMENT 

Three publications related to game development are associated with this thesis. One 

paper is highly relevant to the research objectives, while two others are of lower 

relevance, as they have a more limited influence on the thesis contributions. 

The highly relevant paper (Paper 3) documents the game design process of Happy 

Heart and directly addresses Objective 2 of this thesis. I contributed as the third 

author and was involved throughout the entire game design process, including 

defining the research scope and writing sections of the manuscript.  

The study adopted a three-step development process comprising (1) defining learning 

goals, (2) developing and testing the game design, and (3) integrating active 

culturalization throughout the iterative development process. Cultural adaptation was 

applied at each stage to ensure educational relevance. The final game consists of seven 

mini-games and includes an in-game journal to address complex concepts that could 

not be incorporated into the gameplay. The game was tailored to the needs of the target 

population and demonstrates the potential of SGs for effective learning in a lower-

middle-income country context.  

One of the less influential papers (Paper 7; Backlund et al., 2022) outlines initial game 

design considerations and future research directions for a cardiovascular health–

focused game. I am the second author of this paper and contributed to the pre-

production phase of Happy Heart. My work included analyzing the Hardic Manual, 

translating key elements from this analysis into game mechanics and pre-production 

visual components, and conducting research to develop visual reference materials. A 

central contribution of this paper is the classification of visual styles, such as abstract 

and stylized representations. 

The other less influential paper (Paper 8; 

Bai, 2023) introduces the completed 

serious game Happy Heart. I am the sole 

author of this paper and was responsible 

for the entire manuscript. In addition, I 

presented a game demo at the GSGS 

conference (see Figure 4.2). As the main 

graphic and game designer, I participated 

in all stages of the game development 

process, including visual design, 

implementation, presentation of results, 

and formulation of conclusions. 

 

Figure 4.2. Demo setting for Happy Heart. 
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4.4 PAPER 4: INITIAL MODEL FOR SERIOUS 

GAME VISUALS 

This publication represents the initial modeling phase of my doctoral research, 

addressing Objective 4, the development of a structured framework for visually 

effective game elements. The model was developed based on theoretical foundations, 

findings from the exploratory study, and practical game development experience. 

I am the main author of this paper and was responsible for defining the research scope, 

conducting the studies, analyzing the results, and writing the majority of the 

manuscript. 

This paper presents a model aimed at resolving the challenge of creating visually clear, 

easily recognizable, and visually appealing elements in SGs. It draws upon existing 

theories, literature findings, exploratory studies, field studies, and practical 

development. The model has been implemented in the serious game Happy Heart, 

and we anticipate that it will assist developers in making more efficient decisions while 

maintaining an engaging game that fulfills its intended purpose. By establishing the 

optimal level of object representation within the taxonomic hierarchy and determining 

the necessary level of fidelity between realism and abstraction, development teams can 

strike the right balance that aligns with their game's objectives. This approach extends 

beyond regional specificities and can also be applied to subject matter details on a 

universal-specific spectrum. 

The study contributes both practically and conceptually: practically, by providing 

actionable guidance for designers to make informed visual design decisions that 

enhance recognition and preference; conceptually, by offering a model for SG visuals 

that can be applied across cultural and subject-specific contexts. By structuring visual 

fidelity and representation decisions, the model supports games that are both effective 

and culturally aligned. 

4.5 PAPER 5: EXPLANATORY STUDY IN NEPAL 

This publication represents the explanatory phase of my doctoral research, addressing 

Objective 3, which seeks to understand how visual recognition and preference 

influence player experience in SGs. The study focuses on Nepalese adolescents and 

investigates how different levels of visual fidelity affect recognition and preference, 

laying the foundation for later comparative and framework-based studies. 

I am the main author of this paper and was responsible for defining the research scope, 

designing the study, conducting the fieldwork in Nepal, transcribing and analyzing 

both qualitative and quantitative data, and writing the majority of the manuscript. 

The study examines how varying levels of visual fidelity influence adolescents’ 

recognition and preference in the serious game Happy Heart. Employing a mixed-

methods approach that integrates A/B playtests, interviews, questionnaires, and 

telemetry data, the results demonstrate that higher visual fidelity enhances players’ 

visual recognition, visual preferences, familiarity, and emotional responses in SGs. 



CHAPTER 4 RESULTS  

83 

However, difficulties in identifying local food items highlight the role of visual literacy, 

suggesting that adolescents’ preferences are shaped more by familiarity with popular 

media than by real-life experiences. Effective visual communication requires 

connecting game visuals to players’ cultural knowledge and relevant experiences. 

While higher fidelity improved recognition and preference, unfamiliar or culturally 

specific game elements were less easily interpreted, underscoring the importance of 

visual literacy and contextual relevance.  

To reduce visual miscommunication, developers should consider individual 

differences—such as age, gender, visual and game literacy, life experience, and cultural 

context—as well as environmental factors like device type, screen size, pedagogical 

strategies, and whether gameplay occurs in formal or informal settings. Addressing 

these factors supports the design of visually engaging and culturally aligned SGs. 

This paper contributes both empirically and conceptually to the field of SG design. 

Empirically, it provides evidence on how visual fidelity and cultural familiarity interact 

to shape player experience. Conceptually, it offers practical guidance for the design of 

cultural alignment and effective visual elements in SGs. These insights inform the 

development of Happy Heart and provide a foundation for subsequent cross-cultural 

and framework-based research phases. 

4.6 PAPER 6: COMPARISON STUDY IN SWEDEN 

AND VISUAL ALIGNMENT FRAMEWORK 

This paper represents the comparative phase of my doctoral research, addressing 

Objective 3, which seeks to understand how different levels of visual fidelity function 

across cultural contexts, and contributing directly to Objective 4, the development of 

a best-practice visual production framework for SGs. The study extends the 

investigation of visual recognition and preference to a Swedish context and compares 

the results with those obtained in Nepal, thereby deepening the cross-cultural 

dimension of the research. It also introduces the Visual Alignment Framework, a 

conceptual model aimed at guiding visual communication design in SGs across diverse 

cultural settings. 

I am the main author of this paper and was responsible for defining the research scope, 

designing the A/B test, conducting the fieldwork in Sweden, transcribing and 

analyzing both qualitative and quantitative data, and writing the majority of the 

manuscript. 

This study contributes both empirically and conceptually to the field of SG design by 

offering cross-cultural evidence and a theoretical foundation for the Visual Alignment 

Framework. By synthesizing insights from both Nepalese and Swedish case studies, 

the paper advances understanding of how visual communication can be strategically 

aligned with users’ cultural and perceptual contexts, thereby supporting more effective 

and inclusive design practices in educational games.  

Future research could further refine this framework by testing it across additional 

cultural contexts and applying it to diverse genres of SGs. 
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4.6.1 KEY FINDING  

The study examines how varying levels of visual fidelity influence adolescents’ visual 

recognition and preference in SGs, using the serious game Happy Heart as the 

research platform. Employing a mixed-method approach that integrates telemetry 

data, questionnaires, and interviews, the results summarized in Table 4.1 and Table 

4.2 reveal several consistent patterns across Nepal and Sweden.  

First, participants in both contexts showed a clear preference for higher visual fidelity 

(Version A). They reported that these visuals were easier to recognize, more familiar, 

and more visually appealing, closer to the game they usually play. This preference was 

also linked to their prior exposure to contemporary digital media, where higher-

fidelity and 3D visuals are dominant (Table 4.1).  

Table 4.1. Summary of participant perceptions of version A and version B across Nepal and Sweden. 

Version A Version B 

• easier to recognize 

• more familiar 

• more visually appealing 

• more closely matched the style of 

games they currently play 

• Realism helped improve recognition 

• resembling children’s games or 

cartoon-like representations 

 

 

Table 4.2. Summary of findings across Nepalese and Swedish participants. 

 
Nepal Sweden 

Similarities 

Recognition challenges 

(culturally specific food 

items) 

Difficulty identifying items such 

as dhindo, dalmoth, pulses, 

grams, and barfi 

Difficulty identifying items such 

as pierogi, mashed potatoes, 

omelet, pancakes, and spinach 

3D game graphics are a 

trend 

Free Fire (3D), Subway Surfers 

(3D), and Candy Crush (2D) 

Roblox (3D), Minecraft (3D), 

Fortnite (3D), FIFA (3D), Hay Day 

(2D) 

Differences 

Emotional responses Greater enjoyment reported for 

Version A 

No notable difference between 

versions 

Usability Both versions rated similarly Version A is perceived as easier 

to use 

Gameplay performance Higher success rates in Version 

A 

Comparable performance across 

both versions 

 

Across both cultural contexts, participants also experienced difficulties recognizing 

certain culturally specific food items (see Table 4.2). This highlights the importance of 

visual literacy, the learned ability to interpret visuals. The findings challenge the 
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assumption that everyday exposure to an item ensures its recognition in visual form. 

In many cases, recognition was influenced more by media exposure than by real-life 

experience. When encountering unfamiliar visuals, participants often relied on their 

own cultural references, which sometimes led to misidentification, even for relatively 

familiar items. 

Despite contextual differences, similar trends were observed in both groups. In 

particular, many participants reported frequent engagement with games featuring 

immersive 3D environments. This shared exposure reflects a broader global trend 

toward 3D visuals (see Figure 4.3). 

 

Figure 4.3. Examples of games arranged along a visual fidelity spectrum, where increasing fidelity reflects greater 

resemblance to real-world visuals. Blue labels indicate games preferred by Swedish participants, and red labels 

indicate those preferred by Nepali participants. 

When examining the 3D games preferred by participants in both Nepal and Sweden, 

the range of visual fidelity they are exposed to (see Figure 4.3) may help explain why 

Swedish participants showed comparable performance across different visual 

conditions (as shown in Table 4.2). These differences across cultures may be related 

to variations in visual literacy. 

Swedish participants appeared to have almost equal performance on interpreting both 

high- and low-fidelity visuals, possibly due to broader exposure to diverse visual styles. 

Such exposure enables players to interpret both high-fidelity and low-fidelity 

representations more accurately. For example, familiarity with symbolic systems in 

board games, where abstract icons are commonly used, may support the interpretation 

of simplified visuals.   

Interpreting abstract or stylized visuals requires the ability to map simplified 

representations to their intended meanings. Unlike realistic graphics, where the 
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relationship between the signifier (visual form) and the signified (concept) is more 

direct (Berger, 2017), abstract designs rely on symbolic reduction and convention. This 

places greater cognitive demands on players, who must reconstruct meaning based on 

prior exposure and learned visual cues (Norman, 1988). While low-fidelity visuals are 

often assumed to reduce cognitive load, they can require greater interpretive effort, 

particularly for players with limited exposure to such representations. Once visual 

literacy is established, however, abstract visuals can be processed rapidly and 

efficiently, which is especially advantageous in fast-paced gameplay contexts (Segall et 

al., 1968). 

Individual differences further illustrate this point. For example, one Swedish 

participant who frequently played realistic 3D games showed a clear preference for 

higher fidelity visuals and performed better with Version A. In contrast, another 

participant, familiar with manga and stylized graphics, preferred the lower fidelity 

version (Version B), finding simplified forms easier to interpret. These examples 

highlight how personal experience and media exposure shape visual interpretation. 

Overall, the findings suggest that adolescents’ visual recognition and preferences are 

strongly influenced by global media exposure rather than solely by real-world 

experience. A general preference for 3D graphics and widely recognized visual styles 

indicates the emergence of a shared visual language across cultures. 

4.6.2 VISUAL ALIGNMENT FRAMEWORK (VALIGN)  

 

These findings challenge the assumption that realism alone ensures engagement, 

revealing instead that cultural familiarity, visual literacy, and contextual relevance are 

key determinants of player interpretation and enjoyment. To minimize the risk of 

visual miscommunication in SGs across cultures, developers should be particularly 

attentive when designing for audiences outside their own cultural background. The 

Visual Alignment Framework (VAlign) proposed in this paper provides structured 

guidance on selecting which objects to represent and determining appropriate levels 

of visual fidelity, supporting the creation of more culturally aligned and pedagogically 

effective visual experiences (Figure 4.4).  
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Figure 4.4. The visual alignment framework (VAlign) is divided into sextants. Each sextant could suggest 

potential areas for different types of SGs. 

More details of this framework are presented in Paper 6. To support its practical use, 

a four-step process for visual design in SGs is proposed: Understand → Define → 

Design & Localize → Iterate (see Figure 4.5). This process emphasizes continuous 

feedback and refinement to ensure that visual elements remain clear, appealing, and 

culturally relevant for the target audience. 

 

Figure 4.5. A Four-Step Process for Serious Game Visual Design. 

1. Understand the Players and Game Purpose 

Visual designers should first establish a clear understanding of both the game 
purpose and the target audience, ensuring that design decisions are aligned with 
intended outcomes as well as user needs. In serious games, the purpose often includes 
learning objectives, behavioral outcomes, or domain-specific skills that the game aims 
to support.  

In parallel, designers should analyze the Individual characteristics and playing 

environment by considering: 
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Individual characteristics: 

• Demographics: Age, gender, education level. 

• Literacies: Visual literacy, game literacy, and general life experience. 

• Preference: Visual preference, aesthetic tastes, and symbolic associations 

• Cultural Contexts: Religion, traditions, social norms, and values. 

Playing Environment: 

• Setting: Formal (e.g., classroom, workplace) or informal (e.g., leisure, home). 

• Pedagogical strategies: How the game supports learning or behavior change. 

• Technical factors: Device type (e.g., mobile, tablet, desktop) and screen size. 

 

2. Define Visual Elements and Their Fidelity 

Based on this understanding, designers identify the visual elements required in the 

game and determine how they should be represented. This process should involve 

consultation with local or domain experts and the development team. 

• Universal: Recognizable across cultures without adaptation. 

• Hyper-Specific: Deeply tied to a particular culture; requires full localization 

when crossing contexts. 

• Semi-Specific: Common across many cultures but may have many variations 

in different cultural contexts; can often be designed in a universal style. 

• Hybrid: Shared across multiple cultures but with subtle differences in 

perception or use. (Note: Hybrid visuals may not be necessary if the game is 

intended for a single cultural context.) 

Next, select the appropriate visual fidelity for visual elements: 

• High Fidelity: Realistic and detailed representations. 

• Medium Fidelity: Stylized but still clearly identifiable forms. 

• Low Fidelity: Abstract, symbolic, or highly simplified visuals. 

At the same time, consider the production constraints to help ensure that design 

choices remain feasible while still aligning with the game’s objectives: 

• Development budget: The financial resources available for art creation, 

localization, and optimization. 

• Development timeline: The time allocated to produce, test, and refine visual 

assets. 

• Team expertise: The skills and capacity of the development team to create and 

implement visuals at different fidelity levels. 
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3. Design and Localize Visuals 

For games intended for use in two or more cultural contexts, apply the following design 

and localization strategies: 

• Universal visuals: No localization needed; can be used consistently across 

versions. 

• Hyper-Specific visuals: Require full localization—replace with culturally 

relevant equivalents to maintain authenticity. 

• Semi-Specific visuals: Recommended to be designed in a more universal style 

unless specificity enhances the learning goal. 

• Hybrid visuals: Do not require full localization, but small cultural 

adjustments can improve recognition. 

4. Iterate and Refine 

Apply a continuous improvement loop: 

• Conduct the GameVis questionnaire (Chapter 2.4.3.3; see Appendix of Paper 

5) or other usability tests with players. 

• Adjust visuals based on insights to improve clarity, engagement, and 

inclusivity. 

• Remain responsive to cultural shifts and evolving player needs. 

4.6.3 VALIDITY AND GENERALIZABILITY   

The validity of the proposed framework is most convincingly demonstrated through 

the case of Happy Heart. This game was developed using the framework, while the 

framework itself was simultaneously informed by insights gained during the game’s 

design process. This reflects an abductive approach, in which theory and practice 

iteratively inform and refine one another. As discussed earlier, the framework 

supports the design of serious games that are better aligned with users, including their 

cultural context or specific domain needs. This alignment helps ensure that visual 

elements are both recognizable and preferable to the target audience. 

It should be noted that learning outcomes were not the primary focus of this thesis. 

However, within the HRIDAYA project, research conducted by Shakya (2025) 

provides supporting evidence of the framework’s practical relevance. Her study 

demonstrated that Happy Heart was effective in improving adolescents’ knowledge of 

cardiovascular health. 

Together, these findings offer empirical support for the framework’s validity, 

particularly in terms of its applicability in real-world design contexts and its potential 

to contribute to meaningful user outcomes.  

This research acknowledges that the study focuses on a specific age group and two 

cultural contexts, Nepal and Sweden. This means the findings may not fully represent 

other populations. However, because these two cultural contexts differ significantly in 
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terms of cultural and economic factors, the results may serve as a reference point for 

cultures that fall between these two polar cases. 

Moreover, certain game mechanics, such as sorting patterns, are common in everyday 

gameplay, suggesting that the framework could potentially be generalized to other 

games with similar mechanics.  

The framework’s applicability to other games is both inductive, identifying patterns in 

observed cases, and predictive, offering guidance for future design and analysis. 

The aim of this study is to provide analytical generalization rather than statistical 

generalization. In other words, it identifies patterns and principles, such as the 

influence of visual fidelity, visual literacy, and cultural context, that may be relevant 

across different settings. For example, the idea that media exposure affects 

recognition, or that visual specificity should align with the target audience, is likely 

applicable beyond Nepal and Sweden. Nevertheless, these findings should be tested 

and adapted when applied to other cultures or age groups. 

Although the framework is developed within the context of SGs, its underlying 

principles of visual recognition, preference, and cultural alignment may also be 

applicable to other domains, such as entertainment games and user interface design. 

In these contexts, designers similarly need to balance clarity, familiarity, and 

engagement when communicating visual information across diverse user groups. 
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5 DISCUSSION 

This chapter discusses the strengths and limitations of the methodology and highlights 

the role of multidisciplinary teamwork in creating SG visuals. 

5.1 STRENGTHS AND LIMITATIONS 

The methodology employed in this study offers several strengths. A key strength is its 

mixed-methods approach, integrating both qualitative and quantitative data to 

provide a more comprehensive understanding of the research problem. Another 

strength is the study’s transcultural perspective, which incorporates insights from 

both international and national researchers. By combining case studies with cross-

cultural comparisons between Nepal and Sweden, the study was able to capture 

culturally mediated differences in visual interpretation that might not be observable 

in a single-context design. The use of actual SG prototypes further ensured validity, 

allowing participants to interact with visuals in a context closely resembling real 

gameplay. 

Importantly, the qualitative data collected reached code saturation (Hennink et al., 

2017), indicating that the sample size was sufficient to capture the range of themes 

relevant to the topic. This supports the robustness of the findings and the reliability of 

the coding process. 

While the methodology is robust, some contextual considerations should be noted. 

The study focuses on only two cultural contexts (Nepal and Sweden), which, although 

they represent “polar type cases” economically (World Bank List of Economies, 2025; 

Least Developed Country Category: Nepal Profile | Economic Analysis and Policy 

Division, n.d.) and culturally (Hofstede, 2001; CountryComparisonTool, n.d.), may 

limit generalization to other cultural settings. Additionally, this study emphasizes 

visual recognition and preference, leaving other aspects of gameplay experience and 

learning outcomes to be explored in future research. 
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5.2 REFLECTION ON MULTIDISCIPLINARY 

TEAMWORK 

The term multidisciplinary expertise refers to the collaboration of professionals and 

non-professionals from multiple academic or practical domains to address a clearly 

defined problem (Nancarrow et al., 2013). Within the context of SG development, 

Zagal (2008) emphasizes that human-performance engineering teams must work 

closely with design teams to ensure that pedagogical elements are appropriately 

integrated. Notably, however, this framework does not explicitly acknowledge the role 

of the art or visual design team in multidisciplinary teamwork. 

This omission becomes particularly striking when considering the findings of my 

visual-creation process for the serious game Happy Heart, discussed in Chapter 2.3. 

Throughout this process, it became clear that visual communication is not merely 

aesthetic decoration, but a central mechanism through which information is conveyed, 

interpreted, and retained. As demonstrated in this thesis, clear and appealing visuals 

can significantly influence a player's ability to understand the game’s message, follow 

instructions, and engage with the content.  

Despite this, visual design is often overlooked in discussions of multidisciplinary 

collaboration. While Korhonen (2020) discusses the importance of educational, 

technical, and design teams, visual- or art-design teams frequently go unmentioned — 

yet their contributions can profoundly affect player experience. This oversight can 

have tangible consequences. For example, an anecdote shared at a conference 

described a SG developed for a cultural context in which people do not typically sleep 

in beds; nevertheless, the game depicted a standard Western-style apartment 

furnished with a bed. This cultural mismatch caused confusion for players and 

undermined the clarity of the intended message. Such cases point to the need for a 

broader reconsideration of multidisciplinary structures in SG development. Visual 

designers should be recognized as key contributors to the pedagogical and 

communicative effectiveness of SGs, rather than being treated merely as providers of 

aesthetic styling. 
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6 CONCLUSION 

The initial research question was intentionally broad to avoid prematurely 

constraining the scope of inquiry: how do visual communicative aspects affect 

the players' experience in serious games?  Following the literature review and 

the first exploratory study in Nepal, the focus was narrowed to examine how 

different visual fidelity levels influence players’ recognition and 

preference. By examining recognition, preference, and overall game experience in a 

cross-cultural setting, this thesis contributes evidence-based insights that underpin 

the proposed Visual Alignment Framework for culturally aligned visual design. 

The findings, presented across four research objectives and their associated 

publications, indicate that higher levels of visual fidelity generally support improved 

recognition, increased preference, and greater familiarity with SGs in Nepal and 

Sweden. However, increased visual fidelity does not consistently result in stronger 

emotional responses. 

Several important insights emerge from the empirical results. Difficulties in 

identifying culturally specific food items in both Nepalese and Swedish contexts 

highlight the role of visual literacy, understood as the learned ability to interpret 

representational styles. The findings suggest that adolescents’ visual recognition and 

preferences are shaped more strongly by exposure to global popular media, such as 

video games, animation, and social media, than by real-world experience. A clear 

tendency toward preferring 3D graphics and globally established game aesthetics was 

observed among adolescents, indicating that younger generations increasingly engage 

with shared visual conventions that transcend local cultural boundaries. Although 

media exposure differs across contexts, this convergence in visual familiarity points 

toward an emerging global visual language in gameplay experiences. 

These results challenge the assumption that increased realism alone ensures 

engagement. Instead, they demonstrate that cultural familiarity, visual literacy, and 

contextual relevance are central to how players interpret and appreciate game visuals. 

To reduce the risk of visual miscommunication in SGs developed for diverse audiences, 

designers must be particularly attentive when working outside their own cultural 

context. The Visual Alignment Framework proposed in this thesis offers structured 

guidance for selecting representational objects and determining appropriate levels of 

visual fidelity, supporting the creation of visually coherent, and culturally aligned 

game experiences. 



CHAPTER 6 CONCLUSION 

98 

This thesis makes several contributions to the field of SGs, with a particular focus on 
visual communication and culturally aligned visual design. Table 6.1  summarises the 
main knowledge contributions, their associated objectives, publications, and thesis 
chapters. 

Table 6.1. Thesis contributions mapped to research objectives, papers, and chapters 

Contribution Objective Paper Chapter 

Presents the state-of-the-art of visual 

communication studies in SGs and identifies 

challenges 

1 1 3.2, 3.5 

Presents a SG production for two target cultural 

backgrounds (Nepal and Sweden) 

2 3, 7, 8 2.3 

Analyzes empirical data on visual recognition and 

preference in Nepalese teenagers, identifying how 

visual fidelity influences image recognition and 

visual preference 

3 2, 5, 6 – 

Based on the initial model developed for balancing 

clarity and appeal, develops a Visual Alignment 

Framework (VAlign) for culturally aligned visual 

design 

4 4,6 – 

 

First, the thesis makes a theoretical contribution to the broader discourse on 

visual communication in SGs by systematically reviewing the existing literature (Paper 

1). This review increases understanding of visual design in SGs, maps the current state 

of knowledge, and identifies key research gaps, which is valuable for both scholars and 

practitioners. Chapter 3.2 extends Paper 1 by providing a more detailed discussion of 

visual style taxonomies and visual fidelity dimensions, as well as their relationships 

within SG design. Importantly, Chapter 3.5 highlights that cultural aspects of visual 

design in SGs remain largely underexplored, a gap this thesis seeks to address. 

Second, the serious game Happy Heart and its game and game visual development 

process (Chapter 2.3; Papers 3, 7, and 8) constitute a practical contribution, 

demonstrating how theoretical and empirical insights can be operationalised in real-

world game development. 

Furthermore, the thesis contributes empirical insights through three case studies 

conducted in cross-cultural contexts: Nepal and Sweden (Papers 2, 5, and 6). These 

case studies provide comparative insights into visual design theory and practice, 

revealing how cultural context influences visual recognition, interpretation, and 

preference. For example, the studies showed that certain localized food items were 

difficult for local teenagers to recognize, highlighting the practical challenge of 

balancing universal and culturally specific visual elements within SGs. 

Building on these theoretical, empirical, and practical foundations, the thesis develops 

an initial model for balancing visual clarity and visual appeal (Paper 4). This model 

serves as a conceptual stepping stone toward a more comprehensive design framework 
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and provides guidance on how visual fidelity can be strategically adjusted to support 

recognition without compromising user engagement. The core contribution of this 

thesis is the Visual Alignment Framework (VAlign) for culturally aligned visual 

design (Paper 6). It conceptualises SG visual design across two key dimensions: 

• the X-axis, representing visual specificity, ranging from universal to 
culturally specific; and 

• the Y-axis, representing visual fidelity, ranging from abstract to 
photorealistic. 

To support the explanation of visual specificity along the X-axis, the thesis introduces 

a visual specificity categorisation within the VAlign, identifying four types of 

visual items: Universal, Hybrid, Semi-Specific, and Hyper-Specific. This 

categorisation provides practical guidance on when, what, and how different visual 

items can be used in SG design across cultural contexts. Furthermore, the Visual 

Alignment Framework is divided into sextants, each indicating potential design spaces 

suitable for different types of SGs. As such, the framework is applicable across both 

cultural and subject-matter domains, offering actionable guidance for visual designers 

creating assets for SGs or game developers evaluating design decisions. 

Overall, the thesis contributes to both the SGs research community and industry by 

addressing the limited exploration of visual design in SGs through a combination of 

theoretical synthesis, empirical evidence, and design practice. It reframes serious 

game visuals as more than decorative elements, highlighting their role as culturally 

meaningful and communicative components. By proposing the Visual Alignment 

Framework for culturally aligned visual design and presenting cross-cultural case 

studies conducted in Nepal and Sweden, the thesis makes a sustained and original 

contribution to SG research. 

Research on SGs has expanded over the past decades, however, visual communication 

within SGs remains a marginal and underexplored area. As SGs continue to be adopted 

in diverse educational and training contexts, questions concerning how visuals are 

designed, interpreted, and aligned with target audiences become increasingly relevant. 

This thesis contributes insights into these issues, but it does not exhaust them, and 

several directions for future research remain. 

To the best of my knowledge, based on the reviewed literature in visual 

communication, HCI, and game user research, as well as my engagement with the 

research community through conferences, no directly comparable framework has 

been identified. This highlights the contribution of this thesis in proposing a novel 

approach to cross-cultural visual design in serious games. 

One important area for future work concerns the further validation and refinement of 

the Visual Alignment Framework. Although the framework is grounded in empirical 

studies and design practice, it has so far been explored only within two cultural 

contexts. Applying the framework to additional cultural settings, subject domains, and 

learner groups would help to assess its robustness and clarify its applicability across 

different SG scenarios.  
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Another area requiring further attention concerns the relationship between visual 

design and learning-related outcomes. While this thesis focuses on visual recognition, 

preference, and design practices, future studies could investigate how different visual 

alignment strategies affect learning effectiveness and motivation. Such work would 

contribute to a clearer understanding of when and how visual design choices 

meaningfully support learning in SGs. 

Finally, this thesis has focused on digital SGs and a small number of cultural contexts. 

Further studies are needed to explore visual communication in a wider range of serious 

gaming formats and cultural settings. Broadening the empirical base in this way would 

support the development of a more coherent and robust understanding of visual 

communication in SGs. 

Ultimately, the insights gained extend beyond the specific games and contexts studied 

here, suggesting that visuals are not merely decorative elements but powerful 

connectors between content and culture. In the end, it is this fundamental principle 

that encapsulates the core message of this research: visuals make connections. 
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