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EXTENDED ABSTRACT 
The ordering of seemingly random events may have an impact on players’ 

experiences, in both gambling and gaming. For example, early wins and streaks may 

seem to be an obvious hook that keeps players engaged, yet there is little empirical 

evidence of how players respond to event order. This study complements prior work 

in game design through an empirical, quantitative experiment that examines how 

patterns and sequences affect players’ reactions and behaviours. The study’s 

overarching research question is, “How does the sequence of in-game events affect 

player experience?” In our previous research, we examined theories and design 

patterns and found very few unique patterns. The “dramatic arc” was identified as a 

broad model for the strategic ordering of events and signalled the need for empirical 

research with players (Cermak-Sassenrath and Merritt 2026). The primary 

contribution to the discourse here is empirical evidence of binary event sequences that 

suggests categories of patterns that influence player experience and behavior. 

Designers often describe choreographing event order as an art, balancing excitement 

and pacing to sustain interest (Cockburn, Quinn, and Gutwin 2017, 93). Yet, clear 

guidance on which sequences work best remains elusive, complicating design 

decisions. Although sporadic studies in game studies, HCI, psychology, and 

sociology have examined aspects of event ordering (Abbott 1995; Cockburn, Quinn, 
and Gutwin 2017; Frank and Smith 1989; Gutwin et al. 2016; King, Delfabbro, and 

Griffiths 2010; Langer 1975; Langer and Roth 1975), insights are typically informal 

and broad. While designers and researchers have long recognized that event order can 
shape engagement, systematic study of win/loss sequencing in games is limited. 

Across artistic and sociological fields, the Japanese principle of merihari—a balanced 

interplay of contrasts—has been invoked to guide pacing in interactive experiences 

(Carli-Dorsey et al. 2015; Dimmer 2012). Abbott’s foundational work on sequence 

analysis offers methods for characterizing temporal patterns in diverse domains, from 

rituals to spatial arrangements, yet its application to game events remains unexplored 

(Abbott 1995). 
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In game design practice, Zubek recommends alternating “high-intensity challenges” 

with downtime but leaves implementation to genre conventions (Zubek 2020, 174). 

Flow theory similarly emphasizes matching challenge to player skill for optimal 

experience (Csikszentmihalyi 1975), and Cockburn et al. identify mechanisms such as 

primacy, recency, duration neglect, and the peak–end rule as influential but do not 

prescribe concrete sequences (Cockburn, Quinn, and Gutwin 2017; Gutwin et al. 

2016). Narrative frameworks—Aristotelian dramatic arcs and the Hero’s Journey—

suggest rising and falling tension, yet they address story beats rather than discrete 

binary outcomes (Taylor 2013; Wesolowski 2009). 

Adaptive systems like Dynamic Difficulty Adjustment (DDA) automatically steer 

challenge by tweaking parameters in real time, indirectly affecting event order 

without generating predetermined win/loss patterns (Denisova and Cairns 2015; 

Hunicke 2005). Tabletop role-playing games, in contrast, rely on game masters to 

craft emergent sequences that balance player agency and narrative flow on the fly 

(Acharya, Mateas, and Wardrip-Fruin 2021; Four 2022). 

Operant conditioning research highlights that reinforcement schedules—more than 

overall reward rates—drive engagement (Schüll 2012; Skinner 1953). Early wins in 

chance tasks can induce an illusion of control, biasing expectations of future success 

and underscoring the power of sequence position (Herman 2001; Langer 1975; 

Langer and Roth 1975). King et al. classify video-game reward structures alongside 

gambling mechanics but stop short of examining sequence effects directly (King, 

Delfabbro, and Griffiths 2010). The “hot hand” phenomenon further illustrates how 

perceived streakiness influences player beliefs and behaviors (Kou et al. 2018). 

To advance this area, we report an empirical investigation using a casual mobile game 

deployed in the wild, focusing on how win/loss patterns influence play duration, level 

progression, and in-game ratings. Together with a game studio, we designed Pizza 

Time!, a casual single-player mobile game in which each level comprises ten pseudo-

random win/loss events. The in-the-wild study employs a custom-made, casual, 

mobile game that was designed together with a professional game studio, and released 

in one national market. The game is a (pseudo-random) chance-based game; each 

level contains ten in-game events, in sequences comprised of 50% wins and 50% 

losses. Analysis of the gathered data from 94 players was examined in relation to 

three sequence categories: prefix/suffix, streaks, and alternations. 

Our between-subjects evaluation shows that prefix/suffix patterns replicate primacy 

and peak–end effects, with sequences beginning or ending in wins yielding higher 

continuation (Cockburn, Quinn, and Gutwin 2017; Gutwin et al. 2016, 92). Loss 

streaks – but not win streaks – significantly affect play duration and continuation, 

suggesting that clustered defeats deter players from continuing. Early-win bias may 
foster an illusion of control (Frank and Smith 1989; Langer 1975; Langer and Roth 

1975), while streak-breaking events could exploit peak-end salience. Finally, recency 
effects should be further studied in future work to further explore the effects of late 

wins or losses on the willingness to continue playing (Cockburn, Quinn, and Gutwin 

2017). The analysis shows that streakiness correlates with players’ willingness to 

continue, echoing sequence effects observed in prior research. Our key contribution is 

the gathering of empirical evidence for a tentative taxonomy of binary event 

sequences that suggest categories of patterns that influence player experience and 

behavior including – prefix/suffix, streaks, and alternations. 

Future work should (1) experimentally manipulate these categories to test causal 

impacts, (2) apply the taxonomy in richer, skill-based games and diverse cultural 

settings, and (3) incorporate finer-grained behavioral and self-report measures. 
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Ultimately, these insights can guide pacing, dynamic difficulty, and the sequencing of 

rewards across interactive experiences. 
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