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Abstract 7 

Open-world games increasingly rely on treasure chests as core gameplay mechanics, 8 

yet their impact on player engagement remains understudied. This research investigates how 9 

treasure chest design influences player curiosity and engagement in open-world games, using 10 

the Assassin's Creed series as a case study. Through semi-structured interviews with 19 11 

experienced adult players and employing reflexive thematic analysis, we identified four 12 

interconnected themes: (1) Multidimensional Motivational Drivers, (2) Player-Chest 13 

Dynamic Interactions, (3) Chests as Game Progression Catalysts, and (4) Emotional 14 

Resonance of Chest Interactions. These themes reflect various dimensions of player curiosity, 15 

including Perceptual Curiosity (PC), Curiosity about Complexity and Ambiguity (CCA), 16 

Future Rewards Maximization Curiosity (FRMC), Epistemic Curiosity (EC), and Social 17 

Curiosity (SC).  18 

Key findings indicate that treasure chest design effectively triggers multiple types of 19 

player curiosity simultaneously, with their impact heavily dependent on the balance between 20 

predictability and surprise in reward mechanisms. Player engagement with treasure chests 21 

evolves dynamically, transitioning from initial visual attraction to complex strategic 22 

optimization based on reward patterns and game progression. The effectiveness of treasure 23 

chests in sustaining player engagement relies on careful integration with game progression 24 

systems and intelligent reward distribution that adapts to player behavior. Additionally, 25 

players' emotional responses to treasure chests are multifaceted, encompassing achievement, 26 
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control, belonging, and potential fatigue, particularly when chest frequency exceeds optimal 27 

thresholds.  28 

This study advances both theoretical understanding of curiosity in game design and 29 

practical implementation of treasure chest mechanics. The resulting design recommendations 30 

aim to enhance player engagement through balanced stimulation of different curiosity types, 31 

potentially increasing game richness and longevity. While focused on the Assassin's Creed 32 

series, our findings have broader implications for open-world game design and reward system 33 

development. 34 

Keywords: human-computer interaction, user engagement, interaction design, 35 

curiosity, game mechanics, game design, reflexive thematic analysis 36 
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1. Introduction 38 

From a human-computer interaction perspective, understanding how game mechanics 39 

influence player behavior and engagement is crucial for creating effective interactive 40 

systems. The choice and arrangement of game mechanics are key to how games are 41 

experienced by players, as documented in fundamental game design literature (Tekinbaş & 42 

Zimmerman, 2004), and appeal to players in a wide variety of ways. Players exhibit different 43 

patterns of involvement and motivation (Billieux et al., 2015), engaging with games through 44 

activities such as exploration (Scharkow et al., 2015), achievement (Cruz et al., 2017) and 45 

social connection. These engagement patterns can be viewed as manifestations of different 46 

types of curiosity in games (Tang & Kirman, 2024). In the current paper, we examine how 47 

curiosity drives player interaction with a specific and ubiquitous game element - treasure 48 

chests. 49 

Treasure chests are ubiquitous elements in games, playing a crucial role in both 50 

design architecture and gameplay construction. They are widely recognized as significant 51 

enhancers of player experience and immersion through various mechanisms, including 52 

reward distribution, narrative enhancement, challenge creation, and exploration 53 

encouragement (Bradford, 2020; Drummond & Sauer, 2014). This enhancement directly 54 

impacts player engagement time—a key metric for measuring a game's commercial value. 55 

The effectiveness of game elements like treasure chests in driving engagement has led to their 56 

adoption beyond entertainment games, finding applications in serious games and gamified 57 

systems (Sailer et al., 2016; Nacke & Deterding, 2019), where they serve to maintain player 58 

curiosity and motivation (Deterding et al., 2011).  59 

This design strategy of using treasure chests to extend gameplay duration is 60 

particularly prominent in open-world games. In these games, chests often serve as rewards 61 

for map exploration, level completion, and quest fulfillment, corresponding to a more 62 
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substantial time investment compared to other game genres (Lichtenberg et al., 2021). 63 

Consequently, treasure chests occupy a more critical role in open-world games as design 64 

elements that attract players and increase playtime. Despite this significance, systematic 65 

guidance or exploration specifically addressing treasure chest design in games remains 66 

limited. Existing literature primarily either discusses chests as a subcategory within broader 67 

reward systems (Nagle et al., 2014) or examines them in specific contexts such as Winter's 68 

(2022) study, which focused on treasure chests as interactive objects for storing in-game 69 

archives rather than exploring their core design principles.  70 

This treatment of treasure chests as peripheral elements overlooks their significant 71 

role in modern game design. Treasure chests are not merely reward containers but serve 72 

multiple important functions in games: they provide mechanisms for progression 73 

acceleration, character customization, and narrative discovery (Drummond & Sauer, 2018). 74 

Research demonstrates that diverse reward mechanisms substantially influence player 75 

engagement and satisfaction, with the synergistic combination of different reward types 76 

generating enhanced positive effects on player experience (Phillips et al., 2018). As 77 

demonstrated in recent research on open-world game motivation (Hughes, 2023), they 78 

function as valuable tools for pacing game progression and maintaining player interest. This 79 

aligns with broader research on how games satisfy basic psychological needs for competence, 80 

autonomy, and relatedness (Przybylski et al., 2010). In open-world environments, treasure 81 

chests serve as exploration markers that influence how players navigate and interact with 82 

game spaces, while simultaneously acting as narrative vehicles that contribute to world-83 

building and player immersion (Totten, 2017). 84 

Therefore, understanding how treasure chests influence player behavior and 85 

engagement is important for developing more effective game design strategies. Although 86 

traditionally studied only as part of broader reward systems, we argue that their fundamental 87 
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and pervasive presence in open-world game design warrants investigating them in isolation to 88 

understand what makes them particularly effective as design elements. This targeted 89 

investigation is especially relevant for open-world games, where chest placement and design 90 

can significantly shape both player exploration patterns and overall game engagement. 91 

To address this gap, we explore players' perceptions of the role and function of 92 

treasure chests by examining the Assassin's Creed series as a case study of open-world game 93 

designs. We approach this investigation through the lens of curiosity, a perspective that offers 94 

unique insights into player engagement and motivation. This theoretical framework proves 95 

particularly valuable as it can inform the development of more engaging game designs by 96 

leveraging different facets of curiosity (Loewenstein, 1994; Przybylski et al., 2010), provide 97 

insights into player behavior and motivation (Ryan et al., 2006; Yee, 2006), and potentially 98 

improve long-term player retention (Hamari & Keronen, 2017; Teng, 2010). 99 

This study utilizes a comprehensive curiosity classification framework for games 100 

(Tang & Kirman, 2024) that synthesizes multiple theoretical foundations. This framework 101 

builds upon classical curiosity theories (Berlyne, 1954; Kreitler et al., 1975) and their modern 102 

applications in game studies (To et al., 2016), while incorporating recent theoretical 103 

developments in reward-driven curiosity (Dubey & Griffiths, 2020). Through semi-structured 104 

interviews with experienced adult players and subsequent reflexive thematic analysis, we 105 

seek to uncover the connections between treasure chest design and player curiosity, 106 

ultimately developing a set of guidelines for treasure chest design in games. 107 

The main objective of this study is to explore the relationship between treasure chest 108 

design and player curiosity in open-world games, specifically focusing on the Assassin's 109 

Creed series. By understanding this relationship, the study aims to provide design 110 

recommendations that can support designers in creating games that foster meaningful and 111 

engaging player experiences, with findings expected to enhance the appeal and stickiness of 112 
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chests for players. Although this study primarily focuses on the Assassin's Creed series as a 113 

core case study, it also incorporates and synthesizes chest design features from other relevant 114 

games mentioned by interviewees. Consequently, the findings possess a degree of universal 115 

applicability and can be referenced across a wider range of domains. While using a 116 

commercial game series provides rich, real-world data and ecological validity through 117 

studying established design patterns, we acknowledge that this approach limits our ability to 118 

experimentally manipulate chest design variables. 119 

 However, the ecological validity gained through studying an established game series 120 

outweighs this limitation, as it allows us to examine design patterns that have been tested and 121 

refined through actual player experiences. 122 

This study addresses three interconnected research questions: 123 

RQ1: Player Curiosity and Chest Design 124 

a) How do different aspects of treasure chest design trigger various types of player 125 

curiosity? 126 

b) Which types of curiosity are most prominent in player-chest interactions? 127 

c) How do these different types of curiosity interact with and influence each other? 128 

RQ2: Player Perception and Experience 129 

a) What are players' overall views and impressions of treasure chests in games? 130 

b) How do these perceptions evolve through extended gameplay? 131 

c) What factors influence players' sustained engagement with chest mechanics? 132 

RQ3: Design Implications 133 

a) How can understanding curiosity inform more effective treasure chest design? 134 

b) What specific design principles can be derived from players' curiosity-driven 135 

interactions? 136 

c) How can these principles be applied to enhance player engagement? 137 
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1.1 The Concept of Treasure Chests in Games 138 

In computer games, treasure chests are single-use vessels housing randomized 139 

rewards (Lawrence, 2017). These chests are obtained through specific achievements or 140 

behaviors, such as overcoming challenges, playing for a certain duration, or exploring the 141 

game world. They tend to encourage players to engage with the game for longer periods and 142 

undertake increasingly difficult tasks (Koeder et al., 2018). The rewards within these chests 143 

are randomized, preventing players from knowing the specific contents prior to opening. 144 

However, in many instances, players may be familiar with the potential reward pool or can 145 

discern patterns in the chest contents, as these are often governed by a predetermined set of 146 

rules (Koeder et al., 2018; Lawrence, 2017). 147 

The contents of treasure chests can serve various functions and take multiple forms. 148 

Typically, players can utilize these rewards to accelerate their progress, modify their 149 

character's appearance, or gain deeper insights into the game world (Drummond & Sauer, 150 

2018). However, it is important to note that treasure chests are not generally considered to be 151 

the source of all in-game rewards, such as the social value rewards associated with high game 152 

rankings (Christy & Fox, 2014). 153 

For the purposes of this study, we define treasure chests specifically as interactive 154 

objects with a container-like representation that players must actively discover and engage 155 

with to reveal randomized rewards. Our definition intentionally focuses on traditional visual 156 

representations of chests (e.g., wooden boxes, metal containers, ornate coffers) (Figure 10) 157 

rather than conceptually similar objects that might serve similar gameplay functions (such as 158 

glowing interactable points in the Persona series (Figure 11) or Pokéballs found in the 159 

environment within Pokémon). While we acknowledge that these conceptually similar 160 

objects may trigger comparable psychological responses in players, limiting our scope to 161 

traditional chest representations allows for more precise analysis of design elements specific 162 
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to these ubiquitous game objects. This definitional boundary also aligns with the chest 163 

implementation in the Assassin's Creed series, which consistently employs traditional chest 164 

iconography across its titles. 165 

It is worth highlighting that the acquisition methods for treasure chests vary across 166 

different games. The primary distinction is between chests obtained through gameplay 167 

interactions versus those acquired through in-game purchases. The former corresponds to the 168 

player's investment of real time, while the latter relates to the player's monetary expenditure. 169 

In cases where players earn in-game currency through interactions to purchase chests, a form 170 

of virtual work, such transactions are generally categorized under monetary investment. 171 

The second distinction pertains to the manifestation of treasure chests. The first 172 

category comprises system-awarded chests, where players cannot refuse to open or receive 173 

the chest. The other category comprises player-explored chests, which are obtained through 174 

the player's active exploration of the game content. In this case, players have the option to 175 

forgo exploration and thus not acquire the chest, or they may choose not to open it even after 176 

acquisition. This study primarily focuses on player-explored treasure chests in the Assassin's 177 

Creed series, which require players to invest real time to obtain them. 178 

1.2 Current Research on Treasure Chests in Games 179 

Treasure chests have a long history in game design, with their implementation 180 

evolving significantly over time. Existing literature has examined chests from several 181 

important perspectives that inform our current study. 182 

Game design theorists have recognized chests as important elements in reward 183 

distribution systems. Schell (2008) explored how random reward mechanisms like chests 184 

enhance player motivation through anticipation, establishing psychological foundations for 185 

chest design. Adams and Dormans (2012) analyzed chests as elements of game economies, 186 

demonstrating how they contribute to resource distribution and economic balance. Adams 187 
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(2014) further developed design principles for chest implementation, particularly 188 

emphasizing their role in overall reward system balance. These foundational works establish 189 

treasure chests as multifunctional design elements that serve both mechanical and 190 

psychological purposes in games. 191 

Beyond general game design principles, some researchers have examined the specific 192 

implementation of chests in particular contexts. Winter (2022) studied chests as interactive 193 

objects for storing in-game archives, focusing on their narrative and world-building 194 

functions. Lee and Kim (2016) explored applications of treasure chest mechanics in 195 

environmental protection education, demonstrating their potential pedagogical value. It is 196 

also worth noting that some research has adopted broader conceptualizations of treasure 197 

chests beyond traditional physical containers. To et al. (2016), for instance, examined how 198 

conceptually similar objects like Pokéballs found in Pokémon games function as treasure 199 

chest equivalents that trigger player curiosity. Their work highlights that the psychological 200 

mechanisms underpinning player engagement with reward containers can apply across varied 201 

visual representations. This expanded conceptualization raises important questions about 202 

what constitutes a "chest" in games—a definitional challenge we address in the current study. 203 

Perhaps the most developed research area concerning treasure chests examines the 204 

relationship between real-money chests and gambling behaviors. Spicer et al. (2022) 205 

conducted extensive studies on this correlation, raising important ethical and regulatory 206 

questions about monetized random rewards in games. This research stream tends to focus 207 

more on psychological impacts and potential harm rather than on design effectiveness. 208 

More specific design-focused research remains limited. Perez (2016) offered design 209 

suggestions for chest placement in maps and triggering chest-finding quests, but primarily as 210 

practical design guidelines rather than empirically grounded principles. Nagle et al. (2014) 211 
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discussed chests as a subcategory within broader reward systems, focusing on reinforcement 212 

scheduling rather than chest-specific design elements. 213 

This existing work provides valuable foundations for understanding treasure chests, 214 

establishing their importance in game economies (Adams & Dormans, 2012), psychological 215 

impact (Schell, 2008), and potential applications beyond entertainment, such as 216 

environmental protection education (Lee & Kim, 2016) and cryptography & mathematics 217 

education (Tsoupikova et al., 2006). However, several significant gaps remain. Despite their 218 

ubiquity, treasure chests are rarely studied as design elements, instead typically subsumed 219 

within broader discussions of reward systems. The specific relationship between chest design 220 

and player curiosity remains underexplored, particularly in the context of open-world games 221 

where chests often play a critical role in exploration motivation. Additionally, there is limited 222 

empirical work capturing player perspectives on chest design, creating an opportunity for 223 

qualitative investigation of player experiences. 224 

The current study builds upon this foundation while addressing these gaps, using 225 

curiosity theory as a framework to systematically analyze player experiences with treasure 226 

chests in open-world games. By focusing specifically on the Assassin's Creed series as a case 227 

study, we aim to contribute more detailed insights into how different aspects of chest design 228 

trigger and maintain various types of player curiosity. 229 

 230 

1.3 The Relevance of Curiosity to Treasure Chest Design in Games 231 

Recent studies have expanded our understanding of how game design elements 232 

influence player exploration and curiosity. Gómez-Maureira and Kniestedt (2019) developed 233 

a comprehensive framework for understanding how games invoke curiosity, while Gómez-234 

Maureira et al. (2021) identified specific level design patterns that effectively trigger 235 

exploratory behavior. In the context of procedural content generation, Acevedo et al. (2022, 236 
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2024) demonstrated how spatial layout, and secondary tasks can enhance player exploration 237 

motivation. Furthermore, Kao (2019) examined the psychological mechanisms of loot box 238 

systems, providing valuable insights into how randomized rewards affect player behavior. 239 

The adoption of curiosity as a theoretical lens for analyzing treasure chest design 240 

yields particularly valuable insights. In contrast to traditional reward-system analyses 241 

focusing primarily on behavioral outcomes, curiosity theory provides a framework for 242 

understanding the psychological mechanisms that drive player engagement with treasure 243 

chests. This approach offers several distinct advantages:  244 

Engagement Optimization: Understanding how curiosity drives player interaction 245 

with treasure chests can facilitate the development of more engaging game designs 246 

(Loewenstein, 1994). Through the strategic utilization of various curiosity dimensions, 247 

developers can create experiences that maintain player interest over extended periods, 248 

potentially enhancing both player retention and satisfaction metrics (Przybylski et al., 2010). 249 

Behavioral Insights: Analyzing treasure chests through curiosity frameworks yields 250 

comprehensive insights into player behavior and underlying motivations (Ryan et al., 2006). 251 

This understanding can inform not only the design of treasure chests but also broader game 252 

mechanics and narrative structures, contributing to a more cohesive, psychologically 253 

nuanced, and rewarding player experience (Yee, 2006). 254 

Cross-Disciplinary Application: have significant applications beyond the game 255 

domain (Berlyne, 1954), informing user experience design across various digital interfaces 256 

and interactive platforms, educational software, or even physical product design (Hassenzahl 257 

& Tractinsky, 2006). 258 

Cognitive Load Optimization: Understanding how different types of curiosity interact 259 

with treasure chest mechanics can help manage cognitive load (Sweller, 1988), ensuring that 260 

game systems enhance rather than detract from the player experience (Paas et al., 2003). 261 
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Specifically, well-designed chest systems can balance intrinsic cognitive load (complexity of 262 

learning chest patterns), extraneous cognitive load (effort spent processing irrelevant chest 263 

design elements), and germane cognitive load (effort invested in understanding strategic chest 264 

interactions). Our findings in Sections 3.2.1 and 3.2.2 demonstrate how players develop 265 

strategies to manage cognitive resources when engaging with chests, particularly through 266 

establishing optimal balances between predictability and surprise. 267 

Long-term Player Engagement: Creating treasure chest systems that continually 268 

engage various aspects of player curiosity may contribute to sustained player engagement. 269 

While Teng (2010) identified factors affecting online gamer loyalty such as customization 270 

and immersion satisfaction, direct evidence linking chest design to long-term retention 271 

remains limited. Nevertheless, our findings suggest potential applications to engagement 272 

patterns that warrant further investigation, particularly given the importance of player 273 

retention in modern service-based game models (Hamari & Keronen, 2017).  274 

To effectively analyze the role of curiosity in treasure chest design, it is essential to 275 

understand the various types of curiosity that can be evoked. Previous research has 276 

categorized curiosity in games into seven types (Tang & Kirman, 2024): 277 

Perceptual Curiosity (PC): This type of curiosity is fundamentally rooted in human 278 

sensory experiences. In the context of treasure chests, PC manifests through their visual and 279 

auditory aspects, including appearance and associated sounds. The design of a chest's exterior 280 

and the audio cues when discovering or opening it can significantly impact player 281 

engagement. Additionally, PC in games can be facilitated through hidden missions or 282 

treasures strategically placed within the game landscape, making the discovery and 283 

subsequent opening of chests through map exploration an aspect of PC. 284 
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Manipulatory Curiosity (MC): This involves interest in interactions and their 285 

outcomes. For treasure chests, MC is triggered by the act of opening the chest and 286 

anticipating the results of this action. 287 

Curiosity about Complexity and Ambiguity (CCA): This type of curiosity is directed 288 

towards unraveling and understanding complex or ambiguous situations. In treasure chest 289 

design, CCA is engaged through the uncertainty of chest contents and the potential for 290 

surprising rewards. 291 

Epistemic Curiosity (EC): EC refers to the pursuit of knowledge and understanding of 292 

game mechanics. For treasure chests, this might involve players trying to decipher the reward 293 

patterns or probabilities associated with different types of chests. The main difference 294 

between CCA and EC in games is that the former aims to experience the unknown, with 295 

pleasure and attraction derived from exploration itself. The latter, however, aims to 296 

understand and master the unknown, with curiosity satisfaction coming from decoding the 297 

unknown. 298 

Adjustive-Reactive Curiosity (ARC): This relates to the desire for physical feedback 299 

similar to reality. In treasure chest design, ARC could be engaged through realistic opening 300 

animations or tactile feedback in controller vibrations. 301 

Social Curiosity (SC): SC involves understanding and exploring social aspects, 302 

including social dynamics, cultural knowledge, and identity roles. Tang and Kirman (2024) 303 

define this curiosity type as encompassing interest in social information, norms, and roles. In 304 

the context of single-player games like Assassin's Creed, SC may manifest primarily through 305 

narrative engagement, cultural exploration, and role identification rather than direct social 306 

interaction. Treasure chests potentially engage SC by providing items that contribute to 307 

narrative understanding, cultural context, or role immersion within the game world, though 308 

this connection requires careful examination. 309 
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Future Rewards Maximization Curiosity (FRMC): This type of curiosity drives 310 

players to seek or adjust strategies to achieve desired outcomes. In the context of treasure 311 

chests, FRMC motivates players to develop strategies for obtaining the most valuable 312 

rewards. The key difference between this curiosity and CCA is that the later doesn't 313 

necessarily seek to maximize rewards; its core lies in experiencing the unknown. 314 

These different types of curiosity interact in complex ways to influence player 315 

behavior and engagement with treasure chests throughout the gaming experience. By 316 

understanding these interactions, game designers can create more compelling, satisfying, and 317 

ethically sound gaming experiences (Rigby & Ryan, 2011). For the reader to read and 318 

understand these curiosity acronyms more smoothly in the full text, we have organized them 319 

into a table (Table 0) in the Appendix. 320 

1.4 The Current Study 321 

While research on treasure chests exists, it has primarily focused on topics not closely 322 

related to the core of gaming, such as applications in non-gaming fields and discussions of 323 

moral and legal issues. Although almost every book on game and level design discusses 324 

chests, they are generally embedded within the broader context of reward systems, neglecting 325 

their unique role. Specifically, there is a lack of systematic research focusing on their design 326 

principles and psychological impact, particularly regarding how different design aspects 327 

trigger and maintain player curiosity. Furthermore, the effect of treasure chest design on 328 

long-term player engagement in open-world games remains poorly understood. 329 

This study aims to bridge these gaps by investigating how treasure chest design 330 

influences player curiosity and engagement in open-world games. Using the Assassin's Creed 331 

series as a case study, we seek to develop empirically grounded design principles focused on 332 

treasure chest mechanics. Specifically, the study seeks to uncover how different aspects of 333 

chest design trigger various types of curiosity, how these curiosities interact and evolve 334 
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during gameplay, and how they collectively shape player engagement and the overall game 335 

experience. Through systematic analysis of players' subjective experiences and perspectives, 336 

the goal is to develop a nuanced understanding of the psychological mechanisms underlying 337 

the appeal of treasure chests, providing insights that can inform more effective and engaging 338 

game design practices. 339 

Participants were selected from experienced players of the Assassin's Creed series. 340 

While the series represents a significant and commercially successful example of open-world 341 

game design featuring widespread implementation and evolution of treasure chests, it has 342 

also faced criticism. Game critics have noted a somewhat formulaic approach to world design 343 

and exploration (Schreier, 2018; Kuchera, 2020), suggesting it may be less innovative in 344 

curiosity-driven exploration compared to titles like The Legend of Zelda: Breath of the Wild 345 

(Kohler, 2017) or The Elder Scrolls V: Skyrim (Bogost, 2016). Nevertheless, Assassin's 346 

Creed provides a rich context for studying established chest design patterns due to its many 347 

distinct chest types and consistent player community interest in chest mechanics. By 348 

interviewing skilled players, we aimed to clarify attitudes towards chests in this specific style 349 

of open-world game. 350 

The results of this investigation are intended to enrich existing knowledge about 351 

curiosity and chest design, specifically within Assassin's Creed-style open-world games. The 352 

study's primary contribution lies in its detailed examination of player experiences within this 353 

specific context, offering insights for developers working on similar games, rather than 354 

establishing universal principles. While the specific design practices may not generalize 355 

directly to all open-world games or genres, understanding how curiosity can be effectively 356 

triggered and sustained through reward mechanisms like treasure chests may also offer 357 

broader implications for improving engagement in various non-gaming contexts.  358 
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2. Method 359 

2.1 Participants 360 

Participants were recruited through Reddit forums, university emails, online surveys 361 

distributed through researchers' contacts, and offline poster advertisements. The study 362 

specifically targeted players with substantial experience in Assassin's Creed to understand 363 

their perception of treasure chests in such games. Participants were included only if they were 364 

at least 18 years old, had played Assassin's Creed for 50 to 500 hours, and had gaming 365 

experience with Assassin's Creed within the past week. Participants who did not meet any of 366 

these conditions were excluded. 367 

This screening was implemented for several methodological reasons. First, focusing 368 

on experienced players allowed us to gather data from participants who could provide 369 

informed reflections on how chest designs impact gameplay over time, revealing evolutionary 370 

patterns in curiosity and engagement. Also, the study did not want to include individuals 371 

unfamiliar with the game because it could lead to unstable research results due to immature 372 

understanding of in-game chests (Reitter & Grossklags, 2019).While we acknowledge that 373 

this approach cannot capture the initial curiosity experienced by new players encountering 374 

chests for the first time—an important limitation of our study—it provides more nuanced 375 

insights into sustained engagement mechanisms. 376 

Second, we excluded extremely experienced players (>500 hours) because an unusual 377 

affinity for the game might result in blind experiential preferences (Smith et al., 2020) or 378 

expert blind spots regarding game mechanics that have become automated through extensive 379 

play. The 50-500 hour range was determined using the mean ± 1 standard deviation from 380 

Steam platform data, which provided an empirical basis for defining "experienced" yet not 381 

"expert" players. We recognize that using the median rather than the mean might have 382 
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reduced potential bias toward long-term players further away from novelty experiences, 383 

which represents another limitation of our approach. 384 

Third, recency of play experience (within one week) was crucial for ensuring accurate 385 

recall of subtle emotional and cognitive responses to chest interactions, following established 386 

memory research on recall accuracy (Ebbinghaus, 1880). 387 

 The study recruited 19 eligible participants, all of whom completed the interviews. 388 

As we were studying players' understanding of in-game chests from an overall perspective, 389 

participants' information remained anonymous throughout and was not considered in this 390 

study. 391 

2.2 Design 392 

A qualitative methodology was employed to examine player experiences. This 393 

approach facilitates the acquisition of comprehensive, novel insights about the core concepts 394 

being studied (Willig, 2019), allowing for a deeper understanding of expanding research 395 

areas. Eligible participants had engaged with the game within the previous week, so they 396 

were not required to play Assassin's Creed series games again before the interview. 397 

Participants were asked to participate in a 30–60-minute online interview about their 398 

experience with chests in this type of game. 399 

The interviews were semi-structured to facilitate detailed data collection and 400 

investigation of unexpected ideas while maintaining consistency in questions (Harrell & 401 

Bradley, 2009). Reflexive Thematic Analysis (RTA; Braun & Clarke, 2019) was used to 402 

analyze the data, and the resulting themes were interpreted with reference to the research 403 

questions. 404 
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2.3 Materials 405 

2.3.1 Assassin's Creed Series Games 406 

The Assassin's Creed series was selected as the primary case study based on several 407 

compelling factors. Firstly, it exemplifies a large open-world game franchise that has been in 408 

continuous development for 18 years, with 14 mainline titles released between 2007 and 409 

2025. Economically, the series has achieved significant commercial success, generating 410 

approximately €4 billion in revenue over the past decade (Ubisoft, 2024). This underscores 411 

its substantial market reach. When compared to other renowned franchises, Assassin's Creed 412 

leads in sales, surpassing the Legend of Zelda series, which has sold over 150 million copies 413 

as of 2024 (Statista, 2024), and the Resident Evil series, Capcom's highest-selling series with 414 

167 million units sold by December 2024 (Statista, 2024). Notably, the Assassin's Creed 415 

series had already exceeded 200 million copies sold by September 2022 (Statista, 2022). 416 

Furthermore, the series has received critical acclaim, with all major titles averaging scores 417 

above 80 on Metacritic, highlighting its broad appeal and sustained player engagement. Most 418 

importantly, Assassin's Creed has maintained a stable core mechanic while iteratively 419 

evolving its design, providing an ideal backdrop for exploring how different design 420 

approaches affect player curiosity and interaction. Additionally, the series' diverse 421 

implementation of treasure chests (Figure 1,7,8,9) - from simple reward containers to 422 

complex puzzle elements - provides a comprehensive spectrum of design approaches to 423 

analyze. Moreover, treasure chest elements play a crucial role in this game series, even more 424 

so than in general open-world games. Discussions surrounding the Assassin's Creed series' 425 

treasure chests have been a perennial hot topic in the gaming community, making it more 426 

meaningful as a representative for studying treasure chest design (Game Informer, 2021; 427 

Gamingbible, 2021). 428 
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2.3.2 Interview Structure 429 

The interview protocol was developed based on core theoretical concepts from the 430 

literature, posing questions about players' PC, FRMC, CCA, as well as questions related to 431 

EC and MC when interacting with chests in the game. Interviews began with closed-ended 432 

questions to facilitate participant acclimation to the interview process, followed mainly by 433 

open-ended questions and follow-up investigations to establish rapport and elicit detailed 434 

responses to their personal experiences and views in detail. 435 

In the interviews, treasure chest design was used as the primary case to explore how 436 

players identify and perceive types of curiosity in games. Specific questions covered: 437 

1) The source of players' initial interest in chest interaction, such as appearance, 438 

sound effects, or potential contents. 439 

2) Whether players notice patterns in chest contents and how this affects their 440 

strategies. 441 

3) How players evaluate the value and interest of different types of chests. 442 

4) The impact of changes in chest appearance and content on players’ interest. 443 

5) The relevance of chest contents to players' previous actions and its impact. 444 

6) The importance of balance between predictability and surprise in maintaining 445 

curiosity. 446 

7) The impact of curiosity on players' overall game engagement. 447 

8) The difference between looting spoils and opening chests, and its impact on 448 

player behavior. 449 

The interviews aimed to gain an in-depth understanding of players' multidimensional 450 

experiences when interacting with chests in the game through these questions, thereby 451 

revealing the important role of curiosity in game design.  452 
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2.4 Measures 453 

2.4.1 Procedure 454 

The recruitment process yielded 68 initial respondents across all platforms. Reddit 455 

forums generated 31 responses, university email distributions produced 14 responses, 456 

researcher contacts yielded 18 responses, and offline poster advertisements resulted in 5 457 

responses. All respondents completed a screening questionnaire assessing their Assassin's 458 

Creed gameplay experience and recency of play. Of the 68 respondents, 25 met all eligibility 459 

criteria, and we selected the first 19 eligible participants for interviews. 460 

Their Assassin's Creed gameplay experience ranged from 58 to 472 hours (mean = 461 

187 hours, SD = 112.3). All participants had played at least one Assassin's Creed title within 462 

the past week, with 13 participants having played multiple titles in the series. The interviews 463 

were conducted via video conferencing software, with an average duration of 47 minutes 464 

(range: 32-64 minutes). 465 

The semi-structured interview protocol underwent two rounds of piloting. The first 466 

round with two non-participant volunteers identified unclear questions and terminology, 467 

leading to refinements in wording and the addition of follow-up prompt examples. The 468 

second evaluated question relevance to the research aims, resulting in the addition of 469 

questions specifically targeting the balance between predictability and surprise in chest 470 

design. 471 

 It should be noted that there is no definitive standard for how many people should be 472 

recruited for qualitative research. Methodological guidelines indicate that researchers should 473 

base sampling decisions on multiple criteria, such as the requirements for participants and the 474 

quantity, quality, and relevance of data collected in each interview (Braun & Clarke, 2021). 475 

Data saturation guided our decision regarding sample size. After conducting 10 interviews, 476 

we observed clear data patterns and thematic clustering, suggesting initial saturation of core 477 
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themes. However, we continued interviews because: 1) some participants were providing 478 

unique insights about non-overlapping chest designs from other games that enriched our 479 

understanding of the phenomenon; 2) we had not yet reached consensus on specific aspects of 480 

chest design such as optimal transparency levels and emotional responses; and 3) we wanted 481 

to ensure demographic diversity in our participant pool. By the 19th interview, we 482 

determined we had reached sufficient data saturation when: a) no substantially new themes 483 

emerged in three consecutive interviews; b) the range of perspectives on key questions 484 

appeared to be comprehensively documented; and c) the data demonstrated rich thematic 485 

depth while maintaining focus on the research questions. This approach aligns with 486 

qualitative methodological guidance suggesting that sample adequacy should be judged by 487 

data quality and relevance rather than predetermined numerical thresholds (Braun & Clarke, 488 

2021). 489 

During the early recruitment of participants, researchers briefly introduced the 490 

research process to participants through recruitment materials and informed consent forms. 491 

Overall, participants only needed to ensure they met the screening criteria and participated 492 

normally in the interviews. After the interviews, we reported to the participants and thanked 493 

them for their contributions, and after the conclusion, the interview content was manually 494 

transcribed, and the obtained data was analyzed, interpreted, and written in a report. 495 

2.4.2 Ethical Considerations 496 

Prior to data collection, approval was secured from the University Ethics Committee. 497 

Upon recruitment, participants were provided with electronic information sheets and consent 498 

forms that detailed the study's purpose and specifics. They were informed of their right to 499 

withdraw from the study at any time during data collection and until the study's findings are 500 

published in any form. Participation was voluntary, confidential, and fully anonymous, with 501 

all identifiable personal information removed from the data. Authorization was granted to 502 
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audio-record and store the data for use in preparing the report. Additionally, all sensitive data 503 

was encrypted before transcription, with only anonymized transcripts retained on the 504 

University system. Two years after the study's commencement, the data may be deleted or 505 

kept for future use as necessary.  506 

While no adverse psychological impacts were anticipated from participation, 507 

qualitative research may involve sensitive topics that could cause discomfort. Therefore, 508 

participants were informed they could skip any questions they found uncomfortable and were 509 

provided with contact information of the project supervisor in case they experienced distress 510 

after the interview. The researcher would then direct them to appropriate support services if 511 

needed. Each interview concluded with a debriefing session and expressions of gratitude to 512 

ensure proper closure of the study process.  Participants were compensated with a £15 513 

Amazon voucher. This compensation acknowledged their time and contribution without 514 

creating a sense of obligation to participate in a specific manner. 515 

2.5 Analysis 516 

Reflexive Thematic Analysis (RTA) is a systematic approach to identifying 517 

meaningful patterns in qualitative data. Researchers generate themes through iterative 518 

engagement with data mediated by their existing skills, theoretical knowledge, assumptions, 519 

and research values (Braun & Clarke, 2019, 2021). Specifically, RTA encourages reflection 520 

on how researchers' personal influences affect data generation and interpretation (Braun & 521 

Clarke, 2019).  522 

In this study, researchers acknowledged that their own fondness for treasure chest 523 

experiences in open-world games represented by the Assassin's Creed series, as well as their 524 

interest in using curiosity as a method to explain these experiences, generated assumptions 525 

about others' experiences (e.g., how various types of curiosity match the interactive facts of 526 

treasure chests and connect with the resulting outcomes). Prior to data collection, researchers 527 
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engaged in extensive gameplay of the recent Assassin's Creed game “Assassin's Creed: 528 

Valhalla” to familiarize themselves with the game, which helped better understand the 529 

specific content of the game but might lead to bias due to personal views on the game. 530 

Therefore, they tracked the deepening of their understanding of the game in reflective diaries 531 

and reconsidered their initial views when appropriate. Importantly, this may reduce but not 532 

eliminate bias; researchers' interpretations of the data may still be influenced by their past 533 

experiences. Following Braun and Clarke's Reflexive Thematic Analysis (RTA) method, and 534 

referring to Byrne's (2022) latest interpretation, the analysis process followed the six-step 535 

approach, allowing for a systematic yet reflexive engagement with the data. 536 

3. Results and Discussion 537 

The reflexive thematic analysis yielded four distinct core themes, and twelve sub-538 

themes related to the research focus - real-time player-explored treasure chests in open-world 539 

games represented by Assassin's Creed, encompassing players' interactions and experiences 540 

with chest mechanics in games primarily represented by Assassin's Creed. Each sub-theme 541 

underwent individual analysis and attempted to link them to various types of curiosity in 542 

games (Table 1). 543 

Before presenting our findings, it is important to establish a conceptual distinction 544 

between two related but separate phenomena that emerged in our analysis: (1) curiosity-545 

driven engagement with chests themselves and (2) utility-driven engagement with chest 546 

contents. While these aspects are interconnected, they represent different psychological 547 

processes: 548 

• Curiosity-driven engagement refers to the psychological attraction to and interaction 549 

with treasure chests as objects of interest in themselves. This includes the desire to 550 

discover unknown chests, the anticipation of opening them, and the pleasure derived 551 
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from the exploration and discovery process itself. This engagement is primarily driven 552 

by intrinsic motivation and various forms of curiosity (PC, CCA, EC, etc.). 553 

• Utility-driven engagement refers to the instrumental value players derive from the 554 

actual contents of chests after opening them. This includes the usefulness of acquired 555 

items for game progression, character customization, or other gameplay advantages. 556 

This engagement is primarily driven by extrinsic rewards and their functional 557 

benefits. 558 

While these two forms of engagement often occur together and reinforce each other, 559 

they can also operate independently—players may be curious about chests even when their 560 

contents have limited utility, or they may seek chest contents purely for instrumental reasons 561 

without experiencing significant curiosity. Throughout our findings, we attempt to distinguish 562 

between these processes where relevant, while also acknowledging their complex 563 

interactions. 564 

 565 

3.1 Theme One: Exploring Multidimensional Motivational Drivers 566 

Player motivation for chest interaction stems from multiple complex factors. 567 

Although we list four relatively independent reasons under this theme, this does not imply 568 

discrete or mutually exclusive motivational factors for individual players. The act of opening 569 

chests often involves multiple types of curiosity, which interact and constrain each other, 570 

manifesting in the player's behavior. 571 

3.1.1 Unknown Contents as Curiosity Triggers 572 

Among the identified motivational factors, one point mentioned by almost all 573 

participants is the curiosity brought by unknown contents. “The unknown contents of the 574 

treasure chests stimulated my curiosity” (P15). This manifestation of curiosity directly 575 

corresponds to CCA, which is not limited to individual chests but extends to the exploration 576 
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of the entire game world. In other words, almost every encounter with a chest triggers 577 

internal motivation in players. “Every time I see those treasure chests; I can't resist wanting to 578 

open them” (P7). 579 

As discussed earlier, the random rewards from chests in current game mechanisms are 580 

pseudo-random, meaning players can understand the chest output mechanism through 581 

multiple chest openings, corresponding to EC. However, due to the shallow reward pool of 582 

chests on the map, players can easily realize what kind of rewards might be in the chests, and 583 

this process only takes “3-5 times” for most interviewees. One participant explained, “It's 584 

partly because I have rich gaming experience, it's easy to figure out the general idea” (P3). 585 

However, players with relatively less gaming experience among the interviewees did not give 586 

a significantly higher number of attempts than 3-5 times. Particularly, as one participant said, 587 

“More than ten times, I can't stand it” (P8). The shallow chest reward pool means players 588 

may quickly identify possible contents. After completing basic identification, the curiosity-589 

driven motivation diminishes significantly, and if this homogeneous content without surprises 590 

continues, this chest experience quickly becomes quite uninteresting and unattractive. 591 

However, in the interviews, several participants (P5, P11, P16) indicated that new 592 

content could renew diminished curiosity. As P11 expressed: 'Then you can imagine, 'Oh, 593 

they added a new treasure chest today, what kind of things might be inside?' This suggests 594 

that appropriate content updates may potentially interrupt the declining curve of curiosity and 595 

restart the cycle, though the longevity of such renewed interest would require further 596 

investigation. 597 

3.1.2 Goal-Oriented Exploration 598 

Treasure chests frequently function as quest objectives and completion conditions, 599 

guiding players in goal-directed exploration behavior (Figure 2). This demonstrates that 600 

chests serve not only as curiosity triggers but also as important elements in game progression, 601 
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closely integrated with the game's quest system and exploration mechanisms. This sub-theme 602 

explores how chests function as quest objectives and completion conditions, guiding players' 603 

goal-oriented exploration behavior. 604 

Multiple participants emphasized the importance of chests as game objectives. P2's 605 

view is particularly representative: “The existence of treasure chests and hidden items makes 606 

me more willing to accept additional challenges, because completing these extra tasks also 607 

comes with these rewards. The contents of the boxes also enrich the world-building and 608 

provide equipment and skills. In any case, it makes me more likely to explore the game world 609 

more, accept extra challenges, and then makes me willing to spend more time playing it.” 610 

This suggests that chests are not simply reward containers but also motivators for players to 611 

delve deeper into the game world. 612 

Chests also serve as conditions for triggering and completing quests, further 613 

enhancing their importance in the game. One participant mentioned: “For example, through 614 

game puzzles, don't you often need to use items to pass to the next level?” (P6) Another 615 

participant added: “Some quests require you to open items from those treasure chests to 616 

activate or complete those special tasks” (P13). This indicates that chests are not only sources 617 

of rewards but also key elements in driving game narrative and quest progression. 618 

The above-mentioned performances of treasure chests are mainly achieved by 619 

triggering FRMC and EC. In this case, players don't have curiosity about the contents 620 

because they clearly know these are “quest items,” meaning the chest itself and its contents 621 

don't have obvious significance; what's meaningful is what happens after obtaining the 622 

contents. So, the curiosity triggered here is EC. By opening this type of chest, players can 623 

learn about the game world and storyline through related items or unlocked quests, gaining 624 

richer information. At the same time, this form also involves FRMC. Because if experience 625 

tells players that they can obtain richer information and quests from chests, then driven by 626 
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EC, they will change their game strategy, spending more time opening chests in hopes of 627 

getting the desired rewards. 628 

3.1.3 Reward Incentives 629 

As previously established, treasure chests influence player strategies through FRMC 630 

activation. This phenomenon manifests not only in quest-specific chests but predominantly 631 

through high-value chest encounters. For instance, P16 mentioned: “Every time I encounter 632 

those randomly spawning enemy outposts, I can't help but clear them out, actually because I 633 

see treasure chests inside their bases.” (Figure 3) This observation demonstrates that chest 634 

placement not only directs exploratory behavior but also influences their interaction with 635 

other elements in the game world. 636 

In this form, CCA and FRMC play complementary roles. Since chests rewarded for 637 

defeating enemies often have higher value and richer outputs, they reasonably trigger players' 638 

CCA. At the same time, players who know from experience that such chests have higher 639 

value are also driven by FRMC. This may lead them to spend more time challenging tasks 640 

and levels they might otherwise avoid, opening specific chests and obtaining more valuable 641 

equipment and items in the game. As one participant said: “Those secret chests can yield 642 

purple and gold equipment, and I'm quite interested in that gear. Basically, the higher the 643 

level of equipment I get, the more interested I am” (P4). 644 

It's worth noting that chest opening driven by FRMC isn't necessarily for new 645 

unknown high value items but could also be for specific items that players need, such as 646 

“Training materials, and these special action emblems and such, which can be used to 647 

decorate the actor themselves” (P9). 648 

P7 was more direct: “I really like using the hidden blade, and crafting materials can be 649 

directly obtained from specific chests, so I often go to open chests.” Players will use their 650 

experience to find chests that are more likely to contain these items. 651 
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This is the essence of FRMC, which doesn't seek the unknown, but rather high-value 652 

rewards that match players' needs based on their experience. The behavior driven by curiosity 653 

is a continuous exploration to achieve this optimal result. It's noteworthy that FRMC is driven 654 

and optimized by experience, so if the game's progression results break the expectations 655 

they've gained through experience, it will greatly impact the survival of this curiosity. For 656 

example, P11 mentioned this situation: “When a place that's obviously more difficult to get a 657 

chest from often doesn't yield particularly valuable content, or when challenging high-level 658 

monsters at a low level doesn't seem to give any reward bonus. That's quite uninteresting.” 659 

3.1.4 Visual and Auditory Design Elements 660 

This sub-theme examines the manifestation of PC through visual and auditory design 661 

elements. Aligning with established findings, the appearance of treasure chests indeed has an 662 

attraction for players. As one participant noted, “Initially, I was interested in these treasure 663 

chests mainly because I thought their appearance was quite elaborate and attractive” (P1). 664 

The attractiveness criteria demonstrate clear patterns: “… chests that seem valuable, make me 665 

want to open them more” (P12). However, a noteworthy detail is P9's mention of appearance: 666 

“Also, each type of chest has a different design style, which matches well with the game's 667 

storyline, historical background, and environment. It doesn't feel out of place.” Several 668 

participants viewed this as an important aesthetic principle to follow (Figure 4). Another 669 

point aligning with common sense is sound design. Most participants mentioned, “The sound 670 

effect when opening the chest, that 'click' sound, I really like it” (P5). 671 

Beyond these intuitive findings, an important observation is that the stimuli 672 

corresponding to PC may not be long-lasting, and might only arouse curiosity on first 673 

appearance, later serving more as a visual anchor. Participants' responses indicate that their 674 

curiosity about the chest contents has a greater focus and durability than the appearance: 675 
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“This (appearance) would also have some influence, but not as much as directly changing the 676 

content of the chest” (P14). “… the items inside should be as diverse as possible” (P18). 677 

Lastly, the almost one-time PC is, to some extent, mixed with players' MC and CCA. 678 

“I would want to open chests with new appearances to see what would happen or what's 679 

inside” (P17). This sentiment corresponds to players' curiosity about the result of opening 680 

new chests and curiosity about their contents. However, since the dominant PC is a one-time 681 

event, if the contents do not essentially change upon opening, then the other two curiosities 682 

will also expire after one. This means that merely changing the appearance of a treasure chest 683 

may only pique the player's interest in the short term, and unless the contents change along 684 

with it, the novelty will soon wear off.  685 

The multi-faceted nature of player motivation was evident across participant 686 

responses. Most participants (15/19) emphasized unknown contents as their primary 687 

motivation (CCA), while some (P4, P7, P16) were driven by high-value rewards (FRMC). 688 

Goal-oriented behavior was commonly reported, with P2 and P13 highlighting quest-related 689 

motivations. Visual and audio elements received mixed responses: P1 and P12 were strongly 690 

attracted by appearance, while P14 and P18 prioritized content diversity. These variations 691 

suggest different types of curiosity dominate at different gameplay stages and for different 692 

player types.  693 

The audiovisual design elements described by the participants are consistent with 694 

research on “juicy feedback” in games - a mechanism that creates a sense of satisfaction by 695 

providing sensory rewards for player actions through enhanced visual and auditory responses. 696 

mechanism that creates satisfaction by providing sensory rewards for player actions through 697 

enhanced visual and auditory responses. Research has shown that these “juicy” elements have 698 

a significant impact on player experience: Hicks et al. (2018) found that moderately rich 699 

feedback increased player playtime and experience in an action role-playing game; Kao et al. 700 
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(2023) demonstrated that rich game feedback motivates players primarily by stimulating 701 

curiosity and a sense of competence. The visual and auditory design of treasure chests in 702 

Assassin's Creed-from their sophisticated appearance to the distinctive “click” sound when 703 

they are opened-embodying these principles, providing brief but impactful sensory rewards 704 

that complement the long-term strategic rewards they contain. 705 

3.2 Theme Two: Mutual Influence Between Players and Treasure Chests 706 

This theme examines the bidirectional relationship between treasure chest mechanics 707 

and player behavior, demonstrating that chests are not just static game components. They 708 

systematically influence player behavior through multiple mechanisms, acting on players' 709 

curiosity and thus affecting their game strategies. However, the deterministic nature of chest 710 

design mechanisms significantly constrains the temporal scope of this influence. 711 

3.2.1 Strategy Optimization 712 

While we've previously discussed how FRMC triggered by changes in chest rewards 713 

can lead to strategic changes in players, these strategic adaptations extend beyond binary 714 

engagement decisions. In fact, the strategic changes caused by FRMC are quite complex, and 715 

this complexity becomes increasingly apparent as players spend more time playing the game 716 

and better understand the rules and chest output logic. 717 

Initially, players might simply choose whether to open chests or not, as one 718 

participant noted: “I see, after opening chests multiple times, it's mostly low-level treasures, 719 

so I rarely open these chests anymore” (P3). This decision-making process demonstrates 720 

increasing complexity. For example, in pursuit of maximum benefits, players might 721 

strategically invest limited time into higher-value activities: “If I get a new chest and a quest 722 

comes up, I can achieve two things” (P8). Another participant mentioned, “For example, 723 

sometimes choosing to bypass some seemingly tempting chests at crucial moments, 724 

preserving more space to face some more important chests” (P14). 725 
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As players develop a deeper understanding of game mechanics, they begin to 726 

consciously control the timing and method of opening chests. As one player stated, “The 727 

items in chests are based on your level. So, I thought about leaving chests for later” (P6). 728 

Driven by FRMC, some players gradually start seeking breakthroughs from sources unrelated 729 

to opening chests to get the desired results: “Then, I usually listen to shared information in 730 

player community groups about which chests are most worthwhile” (P19). Most notably, 731 

some players are willing to overturn their previous strategies and efforts for chests to 732 

maximize benefits: “Sometimes if I get powerful enough items from chests, I might change 733 

the development direction of my character because of this” (P11). 734 

In this theme, the difference between FRMC and EC in games is once again 735 

highlighted. Players' efforts to pursue rules at this time are for the maximization of results, 736 

rather than being satisfied simply by knowing the patterns, as with EC. 737 

3.2.2 Balance of Transparency 738 

In our preceding analysis of treasure chest mechanics, we often mentioned the 739 

curiosity brought by unknown contents, which is CCA. However, in current games, due to the 740 

existence of chest reward pool mechanisms, players rapidly discern underlying reward 741 

patterns, potentially diminishing engagement quality. As one participant noted, “If you 742 

already know what's inside, there's not much interest in opening it” (P2). 743 

However, this observation does not suggest players seek complete unpredictability. 744 

For instance, P6 pointed out: “Sometimes I specifically need a certain item, so I need to know 745 

it's inside to open it accordingly.” Players need a sense of control, allowing them to know 746 

what they're doing and what the game is doing. As another participant stated, “A game that's 747 

too predictable might make me feel monotonous or boring, while a game full of surprises 748 

would make me feel confused or at a loss” (P13). One participant (P10) suggested a specific 749 

ratio: 'Surprises should be a bit more than predictability, maybe about 60-70% surprises and 750 
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30-40% predictability.' While this specific numerical balance represents an individual 751 

perspective rather than a consensus finding, it illustrates the general preference expressed by 752 

multiple participants for a system that favors surprise while maintaining sufficient 753 

predictability to support strategic planning. 754 

The dynamic balance between the predictability and mystery of chest outputs requires 755 

finding the optimal ratio between guiding exploration and maintaining suspense. Moreover, 756 

from the perspective of extending game time, the current chest reward pool design may not 757 

be sufficient to achieve this effect. Regardless of what role chests can play in the game, most 758 

of the time they need to rely on one premise - players are not certain what they can get from 759 

the chests. And this is not something that the chest reward pool mechanism can accomplish. 760 

This balance is crucial for maintaining player engagement and curiosity. It suggests 761 

that game designers need to carefully consider how to implement chest rewards in a way that 762 

maintains a level of unpredictability while still providing players with enough information to 763 

make informed decisions about their gameplay strategies. 764 

Strategy evolution was consistently reported across participants. Initial strategies 765 

focused on comprehensive exploration (P3, P6), while later gameplay showed more selective 766 

approaches (P8, P14). Player experience significantly influenced strategy development, from 767 

simple completion goals to complex decision-making processes involving chest value 768 

assessment and resource management. 769 

3.3 Theme Three: The Role of Treasure Chests in Game Progression 770 

In this theme, as this analysis adopts a macro-level, systemic perspective narrating the 771 

role of treasure chests and players' feelings towards them, the emphasis shifts from micro-772 

level chest-player interactions, but on the overall game experience. However, this represents 773 

a mapping of players' desire to satisfy curiosity, manifested through the interplay between 774 

reward cadence and progression mechanics. 775 
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3.3.1 Reward Rhythm 776 

In this sub-theme, participants emphasized how chest rewards synchronize with quest 777 

progress and character growth, thereby influencing their level of continued engagement with 778 

the game. A consistent finding across all participants was chests should progress along with 779 

the game: “The value of the contents from chests increases as the player grows, otherwise it 780 

would be too frustrating” (P7). A significant proportion of participants articulated specific 781 

expectations regarding this mechanism: “I imagine that the chests are intelligent, they can 782 

record my movements, actions, and achievements. For example, if I complete a specific side 783 

quest, the chest will hide a unique weapon” (P15). 784 

This reflects two types of curiosity: CCA and FRMC. Players expect to continuously 785 

obtain new, unknown content experiences in the game (CCA), and ideally, these contents are 786 

unique rewards based on their past “experiences” (FRMC), which would keep them 787 

immersed in the game. At the same time, participants' repeated mentions of an intelligent 788 

algorithm for chest output logic also implicitly suggest the existence of EC, because an 789 

intelligent algorithm essentially adds another interesting and intuitive rule logic to the game. 790 

These different types of curiosity demonstrate significant interconnectedness. 791 

This sub-theme highlights the importance of designing chest rewards that evolve with 792 

the player's progression, maintaining a balance between predictability and surprise. It 793 

suggests that game designers should consider implementing dynamic reward systems that 794 

consider the player's actions, achievements, and overall progress in the game, thereby 795 

continually engaging multiple forms of curiosity throughout the gameplay experience. 796 

3.3.2 Process Impact 797 

In this subcategory, the main discussion revolves around the further extension of how 798 

FRMC influences players' game decisions. Previously, players' discussions mainly reflected 799 

how they would change their original game strategies for higher-value goals. However, in 800 
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this section, players exhibit stronger reward-seeking behaviors. Specifically, when possible, 801 

players consistently demonstrate preference for maximizing reward outcomes at the same 802 

time, allowing chests to have a greater impact in the game. This motivational pattern 803 

demonstrates clear and specific characteristics. 804 

They expect originally dispersed multiple stimulus points to be arranged together: “I 805 

really like that when I find a chest, I also encounter some hidden quests and secret areas at 806 

the same time” (P16). Some players show a purer form of “greed”, where their enjoyment in 807 

the game seems to be largely defined by the value they obtain in the game, without much 808 

patience for parts that cannot bring actual value, such as background information in the game: 809 

“Chests actually often contain information fragments, background information, but usually no 810 

one wants to read these texts. If these fragments could turn into quests, it would be quite 811 

interesting” (P8). They care more about whether information can be transformed into rewards 812 

with actual value or achieve some meaningful goal. The information learned in the process of 813 

obtaining rewards is just incidental. This also aligns with the behavioral definition of FRMC. 814 

This subcategory highlights how players' desire for maximizing rewards can shape 815 

their preferences for game design. It suggests that players value efficiency and tangible 816 

progress, often preferring game elements that provide multiple benefits simultaneously. This 817 

insight could be valuable for game designers in creating reward systems that feel satisfying 818 

and impactful to players, potentially by combining different types of rewards (e.g., items, 819 

quests, and lore) in a single interaction point like a treasure chest. 820 

Moreover, the preference for transforming passive elements like background 821 

information into active gameplay elements (such as quests) indicates a desire for more 822 

interactive and reward-driven engagement with game lore. This could inspire designers to 823 

find creative ways to integrate story elements with gameplay mechanics, satisfying both the 824 

players' curiosity about the game world and their desire for tangible rewards. 825 
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All participants expected chest rewards to scale with game progression, exemplified 826 

by P7's comment about increasing value. Integration preferences varied: P15 favored 827 

intelligent reward systems, while P8 prioritized immediate gameplay value. The impact on 828 

game progression was universally acknowledged but differently valued - some participants 829 

(P16) appreciated multi-layered rewards combining items and quests, while others (P8) 830 

focused purely on tangible progression benefits. These variations suggest the need for layered 831 

progression systems accommodating different player priorities. 832 

3.4 Theme Four: Emotional Experiences Brought by Treasure Chests 833 

This theme examines four emotional responses that emerge from curiosity-driven 834 

interactions, which are fundamentally grounded in emotional reactions associated with 835 

different forms of curiosity, but they are not entirely limited to curiosity. Discussing them can 836 

provide more intuitive and obvious emotional responses of players when facing treasure 837 

chests, and this analysis provides insights into modulating these emotional responses through 838 

curiosity-based design mechanisms. 839 

3.4.1 Sense of Achievement and Satisfaction 840 

The sense of achievement and satisfaction primarily emerges from the fulfillment of 841 

players' FRMC through gameplay outcomes. This is because the sense of achievement and 842 

satisfaction basically comes from the feeling produced when players obtain specific rewards 843 

after certain behaviors. For example, “When I manage to open a chest through my own 844 

efforts and find rare items that I've been anticipating for a long time, I feel very happy and 845 

excited at that moment” (P9). This process represents the practical manifestation of FRMC. 846 

However, certain aspects of this process transcend pure FRMC mechanisms, which 847 

often come from the part before opening the chest and are specific to groups with certain 848 

qualities. For instance, participant P2 expressed: “I'm someone who really enjoys playing 849 

puzzles, and getting treasure chests through solving puzzles adds fun and challenge.” (Figure 850 
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5) In this process, satisfaction comes not only from the final reward but also largely from the 851 

process of solving puzzles. Puzzle-solving is a kind of understanding of rules and 852 

information, which belongs to the EC. Similarly, some people may derive this extra 853 

satisfaction from exploration itself (CCA), unexpected interactions from poking around 854 

(MC), or discovering a chest with a new appearance (PC). One participant described a less 855 

commonly reported phenomenon: 'When finding this treasure chest, there's a sense of 856 

achievement in exploration, as if I've really become an assassin in the game' (P18). This 857 

experience relates to role identity and immersion, which may involve elements of social 858 

curiosity as defined by Tang and Kirman (2024)—specifically the desire to understand and 859 

explore social roles and identities. However, we acknowledge that this connection requires 860 

further theoretical development, as the relationship between role immersion and social 861 

curiosity remains an area with limited empirical investigation. 862 

In general, the satisfaction brought by treasure chests is a result shared by 863 

multifaceted curiosities. In other words, if we want to enhance this satisfaction, in addition to 864 

starting from the most common rewards, we can also consider strengthening from the 865 

perspective of other types of curiosity. 866 

3.4.2 Sense of Control 867 

As mentioned earlier, a sense of control doesn't mean players want absolute control 868 

over the game: “Since you're playing a game, it's certainly because you hope to encounter 869 

some new elements, some uncertainties” (P5). However, regardless of the game or the type of 870 

curiosity driving them, people always have logical and normal expectations for game content. 871 

These expectations can sometimes differ. For some players, monsters appearing in 872 

chests is unacceptable: “Like those chests in ‘Dark Souls’ that can spawn monsters when 873 

opened, I can't understand that. For me, the burden and negative aspects outweigh the 874 

positive. Chests should have value” (P14). But this doesn't prevent Dark Souls from having 875 
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many fans. Games can cater to different audiences, but the key is that the game's internal 876 

logic should be consistent. Simply put, if the game initially sets orange as high-level chests 877 

and wandering in the wilderness can trigger new chests, and players accept this and start 878 

playing, then subsequently, situations where opening an orange chest only yields a bunch of 879 

junk items or exploring the entire map without finding a single chest, shouldn't occur. This is 880 

because although orange color and map exploration correspond to PC, since chests naturally 881 

produce a result (output rewards), the opening of each chest will inevitably correspond to 882 

FRMC. 883 

This type of curiosity is driven and optimized by experience, so if the game's 884 

progression results break the expectations they've gained through experience, it will greatly 885 

impact the survival of this curiosity. For example, P11 mentioned this situation: “I think 886 

sometimes it's not very satisfying when a place that's obviously more difficult to get a chest 887 

from often doesn't yield particularly valuable content, or when challenging high-level 888 

monsters at a low level doesn't seem to give any reward bonus. That's quite uninteresting.” 889 

This insight emphasizes the importance of maintaining consistent game logic and 890 

meeting players' expectations based on their experiences. Game designers should consider 891 

how to balance unpredictability with a sense of control, ensuring that players feel their efforts 892 

and strategies are rewarded appropriately. This balance can help maintain player engagement 893 

by satisfying their FRMC while still providing elements of surprise and challenge. 894 

3.4.3 Sense of Belonging 895 

Just as finishing a book can immerse one in its story, players also develop feelings for 896 

the games they play. These feelings project into reality, partly anchoring to real objects and 897 

partly evolving into an alternative form of social emotion that projects back into the game. 898 

This belongs to social curiosity in games. 899 
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Treasure chests play a role in this process mainly due to the items they produce. For 900 

instance, they output information that enriches the game world: “Because many chests are 901 

obtained through deciphering situations in the world background, or finding information 902 

fragments about the game world, it gives me a sense of reality. It makes the game world feel 903 

more meaningful to me” (P7). They also provide a form of “companionship” to the player: 904 

“Chests often yield some phase-specific top-tier equipment that you'll use for a long time. To 905 

be honest, even if I don't use them later, I won't throw them away. It's like having an 906 

emotional attachment to the items” (P12). They can even be a record of experiences: “Games 907 

often have chest statistics. When you've played for a long time and come back to see how 908 

many chests you've opened, whether you've achieved any system achievements, it's not just a 909 

sense of accomplishment. For me, it's more like a fond remembrance of 'oh, I've experienced 910 

so much here'” (P3). 911 

In games like Assassin's Creed, chests also play a role due to their background 912 

environment: “These chests are basically closely tied to the world view and plot. The hidden 913 

locations of the chests are also basically in places of historical significance, or they are 914 

associated with specific historical figures or events” (P16). As mentioned earlier, the role-915 

playing aspect of being an assassin is also part of this. Together, these elements deepen the 916 

player's attachment to the game and extend their playtime. 917 

This theme highlights how treasure chests contribute to building a deeper connection 918 

between the player and the game world. By providing meaningful items, historical context, 919 

and a sense of progression, chests become more than just reward mechanisms - they become 920 

integral parts of the player's journey and emotional investment in the game. This insight can 921 

be valuable for game designers in creating more immersive and emotionally resonant game 922 

experiences, leveraging the social curiosity aspect of gaming to enhance player engagement 923 

and satisfaction. 924 
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3.4.4 Sense of Fatigue 925 

In the Assassin's Creed series and many other large open-world games, treasure chests 926 

face a persistent issue: player fatigue caused by excessive chest exposure or overly dense 927 

distribution. The issue of reward saturation emerged as a complex and critical factor affecting 928 

player engagement. Our analysis revealed multiple dimensions of this phenomenon: 929 

Participants reported that frequent chest encounters within short time periods led to 930 

diminished engagement. As P17 noted, "...if the entire game is very dense, constantly 931 

providing surprises, it becomes very tiring." This suggests a need for carefully paced chest 932 

distribution across gameplay time. (Figure 6) 933 

The physical placement of chests within the game world significantly impacts player 934 

experience. P8 described the frustration of oversaturated areas: "These chests take time to 935 

acquire... Too many of these can be annoying, but I can't help but drive it, very mixed 936 

emotions." This indicates that chest density in specific game areas needs careful 937 

consideration. 938 

When chest frequency increases, players reported heightened sensitivity to the value-939 

effort ratio. P11 expressed this concern: "When a place that's obviously more difficult to get a 940 

chest from often doesn't yield particularly valuable content... That's quite uninteresting." This 941 

suggests that higher chest frequency demands more careful balancing of reward values. 942 

Drawing from behavioral economics principles (Etemadi et al., 2023), the perceived 943 

value of rewards diminishes with increased frequency - a phenomenon known as diminishing 944 

marginal utility. This explains why participants reported decreased satisfaction with frequent 945 

chest encounters. Furthermore, the scarcity principle (Kovalenkov & Wooders, 1999) 946 

suggests that rarer chest encounters may enhance perceived value and maintain player 947 

interest. Players demonstrated psychological adaptation to frequent rewards, leading to 948 

decreased emotional response over time. This aligns with habituation theory in psychology 949 
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(Hall & Rodríguez, 2020), suggesting that maintaining engagement requires variable reward 950 

schedules and strategic scarcity. 951 

Participants demonstrated diverse emotional responses to chest interactions. 952 

Achievement satisfaction varied by source: P9 valued rare item discovery, while P2 953 

emphasized puzzle-solving satisfaction. The sense of control was crucial, with P5 and P14 954 

expressing different tolerance levels for unpredictability. Social and belonging aspects 955 

emerged through P7's connection to world-building and P12's emotional attachment to items. 956 

Fatigue responses were consistent but triggered differently - P17 cited density issues while P8 957 

noted value-effort imbalances. These variations highlight the need for balanced design 958 

addressing multiple emotional dimensions. 959 

4. General Discussion 960 

This investigation examined the complex relationship between treasure chest design 961 

mechanics and player curiosity/behavior in open-world games through interviews with 962 

experienced players of the Assassin's Creed series. The analysis generated four themes: (1) 963 

Exploring multidimensional motivational drivers, (2) Mutual influence between players and 964 

treasure chests, (3) The role of treasure chests in game progression, and (4) Emotional 965 

experiences brought by treasure chests. Each theme is analyzed through the lens of distinct 966 

curiosity types. 967 

4.1 Exploring Multidimensional Motivational Drivers 968 

Under this theme, we observed how six types of curiosity drive player interaction with 969 

treasure chests, aligning with and extending Loewenstein's (1994) information gap theory: 970 

: 971 

Perceptual Curiosity (PC): PC manifests primarily through the visual and auditory 972 

design elements of chest mechanics. Optimized chest aesthetics demonstrate significant 973 

capacity to stimulate exploratory behavior, especially those that look “valuable” or 974 
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“elaborate”, as well as sound effects that meet players' expectations or experience. However, 975 

the impact of perceptual curiosity seems relatively short-lived, with players more concerned 976 

about the diversity and value of chest contents than their appearance and sound. 977 

Curiosity about Complexity and Ambiguity (CCA): This curiosity is mainly 978 

manifested in players' interest in the unknown nature of chest contents. Players exhibit 979 

consistent attraction to the probabilistic nature of chest contents, which drives them to 980 

continuously explore the game world. However, the current pseudo-random reward system in 981 

games may limit the persistence of this curiosity, with most participants stating they could 982 

roughly understand the content pattern of chests after 3-5 attempts. 983 

Future Rewards Maximization Curiosity (FRMC): This curiosity plays a central role 984 

in chest design, driving players to adjust their game strategies based on potential rewards. 985 

Players decide whether to invest time in opening chests based on the high-value items they 986 

might contain. The study also found that players' strategies evolve as the game progresses, 987 

from trying to open all chests in the early stages to being more selective later. 988 

Epistemic Curiosity (EC): EC is mainly manifested as players trying to understand 989 

game mechanics and chest reward logic. Players explore patterns by repeatedly opening 990 

chests, which both satisfies their epistemic curiosity and helps them optimize game strategies. 991 

However, the current chest system in games may be too simple, causing players to quickly 992 

understand its logic. 993 

Social Curiosity (SC): Although chest design is not primarily aimed at SC, it does 994 

touch on this curiosity in some aspects. This is mainly reflected in how chests can enhance 995 

players' emotional connection to the game world - players deepen their understanding and 996 

emotional investment in the game world through items and information fragments obtained 997 

from chests. 998 
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Manipulatory Curiosity (MC): MC is relatively less reflected in chest design but still 999 

exists. It is mainly manifested in players' interest in the process of opening chests, especially 1000 

when chest design includes puzzle elements. 1001 

The chest system simultaneously triggers multiple types of curiosity, and there are 1002 

complex dynamic interactions between these curiosities. For example, PC is usually the 1003 

initial reason players are attracted to chests, but it quickly transforms into CCA and FRMC. 1004 

However, this transformation is not a linear process. Instead, different types of curiosity 1005 

alternately or even simultaneously dominate player behavior throughout the game, forming a 1006 

complex cyclical system. This dynamic transformation of curiosity is consistent with 1007 

Berlyne's (1960) theory of curiosity, while also extending the application of this theory in 1008 

digital game environments. 1009 

4.2 Mutual Influence Between Players and Treasure Chests 1010 

This theme explores how chest design influences player behavior, and how players 1011 

adjust strategies to deal with different chest systems. The data reveals complex bidirectional 1012 

relationships between chest design elements and player behavioral patterns. PC and MC 1013 

influence players' initial interactions, while CCA drives players to seek a balance between 1014 

predictability and mystery. 1015 

FRMC and EC jointly drive players to dynamically adjust game strategies. Players 1016 

demonstrate systematic optimization of exploration strategies and prioritization frameworks 1017 

based on their understanding of the chest system. For example, some players prioritize 1018 

clearing enemy outposts containing chests or specifically seek chests containing certain 1019 

materials in the late game. 1020 

Players generally seek some balance between predictability and mystery, with several 1021 

participants expressing preference for systems that favor surprise while maintaining sufficient 1022 
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predictability to support strategic planning. This equilibrium requirement aligns with and 1023 

provides empirical support for Berlyne's (1960) optimal arousal theory. 1024 

The interaction of curiosity shown here aligns with the multidimensional model of 1025 

curiosity proposed by Kashdan et al. (2009), but our study further reveals how these 1026 

differences influence players' behavior and strategy choices in specific game contexts. 1027 

4.3 The Role of Treasure Chests in Game Progression 1028 

This theme focuses on how chests affect the overall game progression, difficulty 1029 

curve, and long-term player engagement. Chests are not only part of the reward system but 1030 

also influence the game's rhythm, difficulty curve, and narrative development. FRMC drives 1031 

players to expect chest rewards to change with game progression, echoing Csikszentmihalyi's 1032 

(1990) flow theory, suggesting that the chest system can be a tool to balance game difficulty 1033 

and player skill. 1034 

EC prompts chests to become conditions for quest triggering and completion, 1035 

involving not only the reward system but also game narrative and quest design, providing 1036 

additional depth and complexity to the game. SC closely connects the location and design of 1037 

chests with the history and background of the game world through, increasing the credibility 1038 

of the game world and enhancing player immersion. In fact, a well-designed chest system can 1039 

significantly extend the game's lifecycle by encouraging continuous exploration and 1040 

engagement. 1041 

4.4 Emotional Experiences Brought by Treasure Chests 1042 

This theme explores how chests affect players' emotional experiences, including sense 1043 

of achievement, control, and possible fatigue. Chest design significantly impacts players' 1044 

emotional experiences. FRMC and EC jointly contribute to players' sense of achievement and 1045 

satisfaction, especially when they obtain rare or high-value items through their own efforts. 1046 
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However, excessive exposure to chests can also lead to fatigue, particularly when 1047 

chest content becomes predictable or disproportionate to the difficulty of acquisition. This 1048 

duality of emotional experience highlights the importance of balance in chest design, echoing 1049 

the principle of “meaningful choices” in game design described by Tekinbaş and Zimmerman 1050 

(2004). 1051 

Sense of control is also an important aspect. Players want to maintain a certain degree 1052 

of control in the chest system, on one hand hoping to influence the acquisition and opening 1053 

process of chests through their actions and decisions, and on the other hand expecting the 1054 

items produced from chests to be surprises within their acceptance range rather than shocks. 1055 

This sense of control is closely related to the transparency and predictability of the chest 1056 

system, reflecting the balance between EC and CCA. 1057 

SC also plays a role in this process. Chests deepen players' understanding and 1058 

emotional investment in the game world by providing items and information fragments 1059 

related to the game world. 1060 

5. Research Limitations 1061 

Before presenting our conclusions and implications, it is important to acknowledge 1062 

the limitations of this study to provide appropriate context for interpreting our findings. 1063 

Despite its contributions, this study presents several methodological and theoretical 1064 

limitations. Qualitative methods, including RTA, are inherently subjective; researcher 1065 

positionality and theoretical presuppositions inherently influence thematic analysis outcomes 1066 

(Braun & Clarke, 2019). While multiple measures were implemented to address potential 1067 

biases before data collection, their impact cannot be eliminated. 1068 

The sample's concentration on experienced Assassin's Creed players constrains the 1069 

generalizability of our findings. This specialized demographic may exhibit distinct behavioral 1070 
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patterns and attitudinal characteristics towards treasure chests compared to casual players or 1071 

those from other game genres. 1072 

The adoption of a commercial game series as our primary research context, while 1073 

providing ecological validity, presented certain methodological constraints. In contrast to 1074 

controlled laboratory experiments where different design variations could be tested 1075 

systematically, our analysis was constrained by pre-existing design implementations in the 1076 

Assassin's Creed series. 1077 

Our study focused primarily on player-explored treasure chests obtained through 1078 

gameplay, deliberately excluding monetization aspects such as loot boxes and 1079 

microtransactions. While this decision allowed us to focus on core gameplay mechanics, this 1080 

creates a notable gap in understanding how monetization affects player curiosity and 1081 

engagement with treasure chest systems. 1082 

While our study identified the relationship between chest frequency and player 1083 

disengagement, we acknowledge limitations in quantifying optimal reward frequencies. This 1084 

knowledge gap is particularly significant as it affects both game design and player retention 1085 

strategies. 1086 

Additionally, participants' awareness of being part of a study on treasure chests may 1087 

have influenced their behavior and responses. Some participants might have paid more 1088 

attention to treasure chests or persisted in interacting with them more than they would in 1089 

typical gameplay scenarios due to their participation in the research. 1090 

The semi-structured nature of the interviews and the potential for varied gameplay 1091 

experiences among participants at the time of interviewing could have affected the depth and 1092 

breadth of insights gathered about different aspects of treasure chest design. Players who had 1093 

progressed further in the game might have encountered a wider variety of chest types and had 1094 

more time to develop strategies, potentially influencing their perspectives. 1095 
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6. Conclusion and Contributions 1096 

Despite these limitations, this study makes several significant and novel contributions 1097 

to game design research. First, it provides the first systematic analysis of treasure chest 1098 

design through the lens of curiosity theory, offering new insights into player motivation and 1099 

engagement. Second, our methodological approach integrates qualitative player interviews 1100 

with robust theoretical framework analysis, providing both rich qualitative data and robust 1101 

theoretical grounding. Third, our focus on experienced players of a successful game series 1102 

ensures that our findings reflect sustained engagement patterns rather than initial impressions. 1103 

Fourth, our systematic identification of correlations between curiosity typologies and design 1104 

elements provides actionable insights for game developers. 1105 

This study employed Reflexive Thematic Analysis (RTA) to explore the design of 1106 

treasure chests in open-world games through the lens of curiosity, using the Assassin's Creed 1107 

series as a case study. Through semi-structured interviews with experienced players and 1108 

subsequent analysis, we identified four major themes: (1) Exploring Multidimensional 1109 

Motivational Drivers, (2) Mutual Influence Between Players and Treasure Chests, (3) The 1110 

Role of Treasure Chests in Game Progression, and (4) Emotional Experiences Brought by 1111 

Treasure Chests. 1112 

Our findings reveal that the interaction between different types of curiosity and 1113 

treasure chest design is complex and multifaceted. The first theme, Exploring 1114 

Multidimensional Motivational Drivers, encompassed various forms of curiosity including 1115 

Perceptual Curiosity (PC), Curiosity about Complexity and Ambiguity (CCA), Future 1116 

Rewards Maximization Curiosity (FRMC), Epistemic Curiosity (EC), and Social Curiosity 1117 

(SC). This theme highlighted how these different types of curiosity often work in concert to 1118 

create engaging player experiences. 1119 
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The second theme, Mutual Influence Between Players and Treasure Chests, primarily 1120 

involved FRMC and EC. It demonstrated how players adjust their strategies based on their 1121 

understanding of chest mechanics and reward patterns, showcasing the dynamic interplay 1122 

between curiosity-driven exploration and gameplay optimization. 1123 

The third theme, The Role of Treasure Chests in Game Progression, emphasized how 1124 

treasure chests influence the overall game experience. This theme particularly highlighted the 1125 

roles of FRMC and EC in shaping player strategies and engagement over time, as well as 1126 

how SC contributes to players' connection with the game world and narrative. 1127 

The fourth theme, Emotional Experiences Brought by Treasure Chests, explored the 1128 

affective outcomes of curiosity-driven interactions with chests. This theme touched on 1129 

multiple curiosity types, showing how they collectively contribute to players' sense of 1130 

achievement, control, belonging, and occasionally, fatigue. 1131 

Our analysis suggests that the challenge for game designers lies in balancing these 1132 

various forms of curiosity to create a compelling and sustainable treasure chest system. An 1133 

over-reliance on any single type of curiosity may lead to player fatigue or disengagement, as 1134 

evidenced by participant responses across all four themes. 1135 

Based on our findings, we can now provide specific answers to the research questions 1136 

posed at the beginning of this study: 1137 

RQ1: Player Curiosity and Chest Design 1138 

a) How do different aspects of treasure chest design trigger various types of 1139 

player curiosity? Visual and auditory design elements primarily trigger Perceptual Curiosity 1140 

(PC), with elaborate and culturally coherent chest appearances creating initial attraction. 1141 

Unknown or probabilistic contents activate Curiosity about Complexity and Ambiguity 1142 

(CCA), while the systematic pattern of rewards engages Epistemic Curiosity (EC) as players 1143 
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seek to understand underlying rules. High-value rewards and progression acceleration 1144 

stimulate Future Rewards Maximization Curiosity (FRMC), driving strategic behaviors. 1145 

b) Which types of curiosity are most prominent in player-chest interactions? 1146 

CCA and FRMC emerged as the most prominent curiosity types in player-chest interactions. 1147 

CCA dominates initial engagement, driving players to discover unknown contents, while 1148 

FRMC becomes increasingly dominant in later gameplay as players develop strategic 1149 

approaches to maximize valuable rewards. 1150 

c) How do these different types of curiosity interact with and influence each 1151 

other? Our findings demonstrate a dynamic interplay between curiosity types. The PC often 1152 

serves as an initial trigger that rapidly transforms into CCA upon discovery. As players gain 1153 

experience, EC drives the understanding of patterns that subsequently enables FRMC-driven 1154 

strategic optimization. This creates a cyclical system where different curiosity types 1155 

alternatively or simultaneously influence player behavior throughout the gameplay 1156 

experience. 1157 

RQ2: Player Perception and Experience 1158 

a) What are players' overall views and impressions of treasure chests in games? 1159 

Players view treasure chests as multifunctional elements that simultaneously serve as 1160 

exploration incentives, progression mechanisms, and narrative vehicles. They value chests 1161 

that provide meaningful rewards proportionate to the effort required to obtain them and 1162 

expect chest design to maintain coherence with the game world. 1163 

b) How do these perceptions evolve through extended gameplay? Player 1164 

perceptions evolve from initial excitement about discovery to more strategic and selective 1165 

engagement. Early gameplay is characterized by comprehensive exploration driven by CCA, 1166 

while later gameplay demonstrates more sophisticated decision-making based on expected 1167 
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value calculations, driven by FRMC. Players develop increasingly complex strategies for 1168 

maximizing chest benefits as they gain experience. 1169 

c) What factors influence players' sustained engagement with chest mechanics? 1170 

Key factors include: the balance between predictability and surprise; alignment between chest 1171 

difficulty and reward value; integration of chests with broader game systems like quests and 1172 

character progression; diverse and evolving reward pools; and appropriate chest distribution 1173 

density to avoid saturation. 1174 

RQ3: Design Implications 1175 

a) How can understanding curiosity inform more effective treasure chest design? 1176 

Understanding the different types of curiosity enables designers to create chest systems that 1177 

engage players on multiple psychological levels simultaneously. By recognizing the dynamic 1178 

prominence of different curiosity types throughout the player journey, designers can craft 1179 

chest systems that continuously renew interest and engagement. 1180 

b) What specific design principles can be derived from players' curiosity-driven 1181 

interactions? Key principles include: maintaining balanced transparency between known and 1182 

unknown elements; ensuring proportionality between challenge and reward; implementing 1183 

varied visual and auditory feedback; integrating chests with narrative and progression 1184 

systems; calibrating chest frequency to avoid fatigue; and providing diverse content that 1185 

evolves alongside player progression. 1186 

c) How can these principles be applied to enhance player engagement? These 1187 

principles can enhance engagement through strategic implementation of chest systems that: 1188 

evolve with player progression; balance multiple types of curiosity simultaneously; integrate 1189 

with broader game systems; provide appropriate cognitive challenges; and maintain a rhythm 1190 

of rewards that avoids both scarcity and oversaturation. 1191 
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This research contributes to game design knowledge in three significant ways. First, it 1192 

provides an empirically grounded framework for understanding how treasure chest design 1193 

elements trigger different types of player curiosity, offering designers specific insights for 1194 

creating more engaging exploration mechanics. Second, it documents the dynamic evolution 1195 

of player-chest interactions over time, revealing how initial perceptual attraction transforms 1196 

into strategic engagement—knowledge that can inform more sustainable long-term reward 1197 

systems. Third, it identifies specific design parameters, such as reward-difficulty calibration 1198 

and strategic density management, that directly influence player satisfaction and engagement 1199 

with chest mechanics. 1200 

While our findings are derived specifically from the Assassin's Creed context, the 1201 

psychological mechanisms of curiosity identified here may have relevance to similar open-1202 

world games that employ chest-like exploration incentives. The treasure chest, as one of 1203 

gaming's most enduring and universal design elements, continues to evolve while 1204 

maintaining its fundamental role in driving player exploration, progression, and engagement. 1205 

By understanding the multifaceted curiosity relationships that underpin effective chest 1206 

design, developers can create more compelling, satisfying, and psychologically rewarding 1207 

game experiences. 1208 

Beyond gaming, these principles can be applied to non-gaming applications such as 1209 

educational software and gamified systems, as well as user engagement strategies in digital 1210 

interfaces. These broader applications are possible because the fundamental psychological 1211 

mechanisms of curiosity that we identify are not unique to any particular game series, but 1212 

rather represent universal patterns in human engagement with discovery and reward systems. 1213 

This study advances both theoretical understanding of curiosity in interaction design and 1214 

practical implementation of reward mechanics in interactive systems. 1215 

7. Design Recommendations and Future Directions 1216 
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Building on our conclusions, we now present specific design recommendations based 1217 

on our findings, along with directions for future research that can address the limitations of 1218 

the current study and further expand our understanding of treasure chest design. 1219 

7.1 Evidence-Based Design Recommendations 1220 

7.1.1. Balanced Transparency System 1221 

Our findings in Section 3.2.2 revealed players' desire for balance between 1222 

predictability and surprise, with participants emphasizing the importance of maintaining 1223 

some uncertainty while providing sufficient information for strategic decision-making. Based 1224 

on this finding, we recommend: 1225 

• Implement a chest system that provides clear visual differentiation between chest 1226 

types (addressing PC) while maintaining uncertainty about specific contents 1227 

(supporting CCA) 1228 

• Consider using visual indicators of general reward categories rather than specific 1229 

items, allowing players to make informed decisions without eliminating surprise 1230 

• Ensure consistent relationships between chest appearance, acquisition difficulty, and 1231 

reward value to maintain player trust and engagement 1232 

7.1.2. Reward-Difficulty Calibration 1233 

Participants consistently reported frustration when chest rewards did not correspond 1234 

to acquisition difficulty (Section 3.2.2 and 3.4.2), highlighting the importance of proportional 1235 

reward systems: 1236 

• Design chest placement and protection to correspond with reward value, with more 1237 

challenging acquisitions yielding higher-value rewards 1238 

• Implement consistent visual signaling of chest value to allow players to make 1239 

informed risk-reward assessments 1240 
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• Consider dynamically adjusting rewards based on actual player effort expended rather 1241 

than predetermined difficulty assessments 1242 

7.1.3. Progressive Content Evolution 1243 

Section 3.3.1 findings showed that players expect chest rewards to evolve alongside 1244 

their progression, with P7 explicitly stating that "the value of the contents from chests 1245 

increases as the player grows": 1246 

• Design chest content pools that evolve with player level, abilities, and story 1247 

progression 1248 

• Introduce new chest types and appearances at regular intervals throughout the game to 1249 

maintain PC 1250 

• Consider implementing milestone-based special chests that provide significant 1251 

progression rewards at key game points 1252 

7.1.4. Strategic Density Management 1253 

The findings in Section 3.4.4 highlighted player fatigue from excessive chest 1254 

exposure, with participants reporting diminished engagement from overly dense chest 1255 

distribution: 1256 

• Implement variable chest density across different game regions, avoiding uniform 1257 

distribution 1258 

• Consider using chest scarcity in certain areas to increase the perceived value of 1259 

discovery 1260 

• Design chest placement to create meaningful exploration patterns rather than 1261 

checklist-style completionism 1262 

• Monitor the effort-to-reward ratio across game regions to maintain consistent value 1263 

perception 1264 

7.1.5. Audiovisual Feedback Enhancement 1265 
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Section 3.1.4 findings demonstrated the importance of sensory feedback in chest 1266 

interactions, with participants highlighting both visual appearance and sound effects as 1267 

significant engagement factors: 1268 

• Design distinctive and satisfying sound effects for chest discovery and opening 1269 

• Ensure chest visual design aligns with game world aesthetics and historical/cultural 1270 

context 1271 

• Consider implementing graduated sensory feedback based on chest value or rarity 1272 

• Develop consistent but varied audiovisual language to signal chest types and potential 1273 

contents 1274 

7.2 Future Research Directions 1275 

Future investigations could address the limitations of our study through several 1276 

approaches: 1277 

7.2.1. Methodological Improvements 1278 

• Employ mixed-method approaches, including quantitative analysis of player behavior 1279 

data alongside qualitative interviews 1280 

• Conduct cross-genre comparative analyses between casual and experienced players to 1281 

provide a more comprehensive understanding of how curiosity types interact with 1282 

treasure chest design in various gaming contexts 1283 

• Implement systematic longitudinal investigations documenting player interaction 1284 

patterns with treasure chests over time to offer insights into how curiosity and 1285 

engagement evolve throughout the gaming experience 1286 

7.2.2. Expanding Research Focus 1287 

• Building on Kao's (2019) work on loot box psychology, investigating how different 1288 

monetization models interact with the various types of curiosity identified in our 1289 

research 1290 



54 

• Examine the relationship between reward frequency and player disengagement 1291 

through quantitative studies measuring engagement metrics against chest encounter 1292 

rates 1293 

• Determine specific thresholds for chest frequency that trigger disengagement 1294 

• Measure the relationship between chest distribution patterns and player retention 1295 

• Investigate how different player types respond to varying reward frequencies 1296 

• Examine how the integration of dynamic difficulty adjustment might optimize chest 1297 

distribution 1298 

7.2.3. Promising Design Approaches for Further Study 1299 

Dynamic Adaptation Systems While Assassin's Creed has traditionally used hand-1300 

crafted chest placement rather than procedural generation, our findings suggest potential 1301 

benefits from more responsive design approaches: 1302 

• Explore the potential for systems that analyze player behavior patterns and adjust 1303 

chest content and distribution accordingly 1304 

• Consider personalized chest content based on playstyle preferences 1305 

• Investigate the optimal balance between adaptation and consistency in reward systems 1306 

Multi-layered Puzzle Mechanisms Some participants (P2, P9) expressed 1307 

appreciation for puzzle elements in chest acquisition, suggesting potential value in more 1308 

complex challenge designs: 1309 

• Explore multi-step or distributed puzzle systems for high-value chests 1310 

• Consider implementing optional complexity that rewards additional effort without 1311 

penalizing casual play 1312 

• Investigate how puzzle complexity might interact with different curiosity types 1313 
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Social Integration Elements While direct social elements were not prominently 1314 

featured in our findings, some participants (P7, P18) mentioned aspects of social immersion 1315 

and world-building: 1316 

• Explore potential for social connection through shared chest discoveries or 1317 

cooperative chest mechanics 1318 

• Consider systems that integrate chest discoveries with narrative and world-building 1319 

elements 1320 

• Investigate how social-comparative elements might enhance chest engagement 1321 

without creating negative competitive dynamics 1322 

Player Customization of Transparency Given the individual variation in 1323 

preferences for balance between predictability and surprise (Section 3.2.2), player-controlled 1324 

transparency might offer valuable customization: 1325 

• Explore player-adjustable settings for chest information display 1326 

• Consider optional "hints" systems that allow players to control their level of 1327 

foreknowledge 1328 

• Investigate how player-controlled transparency might impact long-term engagement 1329 

with chest systems 1330 

Note on Implementation Approaches: Many of these recommendations could be 1331 

implemented through either traditional hand-crafted design methods or more algorithmic 1332 

approaches depending on the game's overall design philosophy. While some suggestions 1333 

might seem to favor procedural generation, they can be equally achieved through thoughtful 1334 

manual design and content planning. The core principles—responsive rewards, balanced 1335 

transparency, appropriate pacing, and meaningful progression—remain valid regardless of 1336 

implementation methodology. 1337 
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In conclusion, this research reveals the complex psychological mechanisms that 1338 

underpin effective treasure chest design. By understanding how different curiosity types are 1339 

triggered, maintained, and balanced through careful chest design, developers can create more 1340 

engaging, satisfying, and meaningful player experiences. Treasure chests, far from being 1341 

peripheral elements, represent a critical nexus where game design, player psychology, and 1342 

engagement strategies converge. As games continue to evolve, the insights from this study 1343 

offer both practical design guidance and theoretical foundations for creating experiences that 1344 

resonate with players' fundamental psychological needs for discovery, mastery, and reward. 1345 
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Figure Legend 1588 

Figure 1. “Assassin's Creed” still screenshot. The image shows a treasure chest placed on a 1589 

balcony in Rome. 1590 

Figure 2. “Assassin's Creed” still screenshot. Mysterious treasure chests can be found 1591 

through treasure maps. 1592 

Figure 3. “Assassin's Creed” still screenshot. A treasure chest placed behind the “enemy”. 1593 

Figure 4. “Assassin's Creed” still screenshot. A treasure chest that is considered exquisite. 1594 

Figure 5. “Assassin's Creed” still screenshot. Points one and two in the picture are puzzle 1595 

trigger points with treasure chests hidden behind them. 1596 

Figure 6. “Assassin's Creed” still screenshot. Known treasure chest triggers scattered 1597 

throughout the map. 1598 

Figure 7. “Assassin’s Creed” still screenshot. The image shows a treasure chest revealed 1599 

through a map clue. 1600 

Figure 8. “Assassin’s Creed” still screenshot. The image shows a treasure chest found 1601 

through a papyrus riddle. 1602 

Figure 9. “Assassin’s Creed” still screenshot. The image shows a treasure chest hidden in a 1603 

roadside building without direct map indication. 1604 

Figure 10. “Assassin’s Creed” still screenshot. The image shows a wooden treasure chest 1605 

found inside a residence, visually distinct and interactable. 1606 

Figure 11. “Persona 5 Strikers” still screenshot. The image shows points guarded by enemies 1607 

in a combat arena. 1608 
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Tables 1610 

Table 0. Abbreviations used in this paper 1611 

Abbreviation Full Term 

PC Perceptual Curiosity 

CCA Curiosity about Complexity and Ambiguity 

FRMC Future Rewards Maximization Curiosity 

EC Epistemic Curiosity 

SC Social Curiosity 

MC Manipulatory Curiosity 

ARC Adjustive-Reactive Curiosity 

RTA Reflexive Thematic Analysis 

 1612 

Table 1. Finalized main themes and subthemes 1613 

Core Themes Subthemes 

Exploring Multidimensional Motivational Drivers 1. Unknown Contents as Curiosity 

Triggers 

2. Goal-Oriented Exploration  

3. Reward Incentives  

4. Visual and Auditory Design 

Elements 

Mutual Influence Between Players and Treasure 

Chests 

1. Strategy Optimization 

2. Balance of Transparency 

The Role of Treasure Chests in Game 

Progression 

1. Reward Rhythm 

2. Process Impact 
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Emotional Experiences Brought by Treasure 

Chests 

1. Sense of Achievement and 

Satisfaction 

2. Sense of Control 

3. Sense of Belonging  

4. Sense of Fatigue 
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