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Abstract. This work aims at capitalizing advances in the field of Process Min-
ing applied to the domain of Interactive Digital Narratives (IDN), towards the 
understanding of user engagement, particularly, spotting when and what hap-
pened when user engagement dropped. An online IDN system was adapted to 
implement an engagement sampling protocol, probing 74 users for Continuation 
Desire during runtime. The playtest dataset was coupled with the engagement 
self-reports and analyzed using Process Mining. We identified a subset of User-
Initiated Actions associated with higher engagement trajectories, as well as ac-
tionable feedback for improving the system. We consider Process Mining as an 
asset for the evaluation of IDN systems and the characterization of the Interac-
tive Narrative Experience. 

Keywords: Continuation Desire, Engagement, Process Mining, Interactive Nar-
rative Experience, User Research. 

1 Introduction 

Interactive Digital Narrative (IDN) is a computer-based media that empowers users to 
causally influence the course of the unfolding narrative events in a story world, medi-
ated by a storytelling engine [3, 4]. This intentional influence, known as effectance 
[5], would allow users to experience interactive stories in a more personal and engag-
ing way as a result of their direct participation.  

IDN systems generally rely on Drama Manager or equivalent subsystem(s) [6] em-
ploying Artificial Intelligence techniques to balance user actions and author-defined 
constraints. Such subsystems should be capable to provide users not only a coherent 
but also an appealing Interactive Narrative Experience (INE) — the user experience 
particular to IDN. Despite progress in the field, notably in narrative generation, the 
call for more research in the systematic evaluation of IDN systems and the INE is still 
in force [7]. We consider that the relatively novel discipline of Process Mining, whose 
strength lies in the generation of actual models of human-computer interaction could 
be an asset to the evaluation of IDN systems.  

Process Mining could use playtesting datasets to automatically build Process Maps 
that help cross-check the expected (or theoretical) capacities of a narrative engine 
with real usage data, granted it is properly timestamped. Given the generative nature 
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of IDN systems and the multiplicity of created storylines, employing automatic analy-
sis tools could be particularly interesting to the field.  In this article, we present an 
experimental study focused on understanding the drops of user engagement, and 
briefly discuss on the potentialities of Process Mining for doing User Research of 
IDN systems. 

1.1 When did I lose them? 

The ability to understand how users interact in actuality with a system poses challeng-
es and interests multiple stakeholders. ‘When did I lose them?’, the question that mo-
tivates this article is twofold and aims at pinpointing what happened and when during 
the interaction with an IDN system, that led users to a decrease in their level of en-
gagement. By spotting and studying these drops, designers could obtain actual contex-
tual feedback on how users interact with their systems and actionable insights.  

2 Related Works 

Continuation Desire [2] posits that even though engagement is a far-reaching term 
often related to motivation, enjoyment, engrossment, etc., all the previous concepts 
share a ‘volitional’ trait. Continuation Desire is understood as the determination, a 
transversal indicator encompassing the Objectives, Activities, Achievements, and 
Affect that drive the desire to continue making part of an interactive media experi-
ence. To sample engagement at a given point, an intrusive protocol was proposed and 
validated consisting of briefly pausing the execution of the experience a predefined 
number of times, and asking users to quantify via a Likert scale, to which extent they 
want to continue playing, why do they want to continue, and what they plan to do 
next in the game. An elevated level of Continuation Desire could then be interpreted 
as an indicator of the presence of engagement despite the existence of negative-
valenced emotions such as frustration and anger.  

Process Mining bridges Business Process Management (BPM), a discipline that 
deals with the modeling of the design space of business processes, (use cases and 
scenarios users are confronted to), and Data Mining, a discipline that treats large da-
tasets to find patterns. Process Mining is a powerful analysis technique that goes be-
yond summative metrics by allowing the discovering of processes and instantiating 
paths of execution [1]. In Process Mining, we can distinguish Variants or unique se-
quences of activities, instantiations of each Variant (called Cases), and visual repre-
sentations of the discovered processes (Process Maps). 

3 Experimental approach 

A study was set up online using Prolific1, a scientific crowdsourcing platform. The 
requirements for participating in the study were: a) age between 18 and 40, b) English 

 
1  Prolific. https://prolific.ac  
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as native language or equivalent, c) having completed at least secondary education. A 
payment of £1.50 was proposed in exchange for their 20-minutes participation. We 
modified the existing IDN system Nothing for Dinner to sample for Continuation 
Desire at three stages according to a dynamic triggering algorithm using a game-
coherent look-and-feel interface that we presented in [10]. 

 
3.1 Engagement Trajectories 

We defined Engagement Trajectories as paths representing the fluctuation of the self-
reported level of Continuation Desire over time. We defined that user engagement at a 
certain point could be one of three possible Likert-scale values: High (5,6,7), Neutral 
(4), or Low (1,2,3). Three in-game interruptions provided us 27 possible Engagement 
Trajectories, from which we selected five of our interest: Hooked (High, High, High): 
Users under this trajectory experienced the highly-engaging path, Deflated (High, 
High, Neutral) featuring a gentle drop towards neutral engagement during the last 
part, Betrayed (High, High, Low) with a sharp drop in the engagement level towards 
the end, Disappointed (High, Low, Low) a strong initial desire to continue followed 
‘unattached’ during the second and third interruption, and Unattached (Low, Low, 
Low), the opposite of ‘Hooked’.  

3.2 Process Mining Analysis 

Disco2, a Process Mining software, used the resulting dataset from merging data from 
the narrative engine, the interruption manager, and the crowdsourcing service, as 
input for generating the process maps and analysis of Variants. To do so, it was nec-
essary to do a mapping of the dataset to the corresponding process mining dimen-
sions. Once the data loaded, we selected the User-Initiated Actions by filtering by 
Resource Selector containing Player as value, and we filtered per interruption and 
engagement values. Disco employed discovery algorithms for detecting the variants 
and subjacent cases that ran through it. 

4 Results and Analysis 

A total of 90 participants (50 males, 40 females) aged between 18 and 39 years old 
took part in the study (M= 27.86, SD = 6.24). From this participant pool, we removed 
those who did not go through one of the engagement trajectories, which resulted in a 
final sample of 74 participants (82% of the pool), which for the most part belonged to 
the Hooked (n=40) and Unattached (n=17) trajectories.  

We used Disco to automatically identify Variants of User-Initiated Actions per en-
gagement trajectory. Variants are each of the paths of execution in a process, which 
contains a certain number of Cases. Process Mining analysis on the traces was per-
formed based on segments corresponding to each of the three interruptions, allowing 
us to ‘zoom in’ into the gameplay traces.  

 
2  Disco. https://fluxicon.com/disco/ 
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We only found Variants for the Hooked and Unattached trajectories, which may be 
explained since these two trajectories have most of the participants (n=57).  By in-
specting in detail each Variant segment, a series of interesting observations arise from 
which we instantiate the following three: First, the User-Initiated Action Informs 
Wish dinner_solution, which by design helps moving forward in the story, 
was strongly present in the Interruption 1 of the Hooked trajectory but not in the Un-
attached. Second, participants in the Unattached trajectory, for the most part, trig-
gered performative activities that did not involve any other character. Finally, not 
finding any Variants in Hooked’s Interruption 3 puzzles us, since it indicates that 
there is no a sequence of actions that could be linked to a High Engagement. Analyz-
ing what occurred during this interruption would require a different approach and/or 
additional techniques. 

5 Conclusion 

The nature of the AI-based systems issued in the field of Interactive Digital Narratives 
(IDN) affords a great multiplicity of story paths as a result of the direct intervention of 
the users. Such a diversity poses problems in terms of analysis of the systems and the 
Interactive Narrative Experience since not all the generated storylines might be inter-
esting and engaging to the user.  

We were interested in discovering when and why the user engagement had dropped 
during runtime in the Interactive Digital Narrative work “Nothing for Dinner” (NFD). 
We set up a study in which we collected telemetry data and self-reports of engage-
ment of 74 participants during runtime, and then we employed Process Mining (PM) 
to discover the models and paths of interaction in the light of a set of engagement 
trajectories that we defined. To our knowledge, PM has not been used before for ana-
lyzing IDN systems. 

Process Mining proved to be a valuable technique to discover the diverse paths in 
which users interact with the IDS system. Moreover, it was useful for spotting the 
elements of a hooked narrative path (high engagement), which in the case of the tested 
story seemed to be mostly linked to seeking the involvement of other characters in the 
achievement of certain activities. These leads for improvement could be implemented 
and further tested to validate if there is a diminishing in the number of users that ex-
hibit drops in their engagement. 

We believe that Process Mining is a new and promising approach for the automatic 
evaluation of different IDN systems and the advancement of the understanding of the 
Interactive Narrative Experience. It can provide authors and designers with powerful 
bird-eye analytic tools and insights on the actual interactions of the users with a com-
plex system.  

Future work may include employing Process Mining to study raises in engagement, 
narrative evaluation, as well as the influence of certain activities in the overall re-
playability, objective metrics [14], and the emotional dynamics over time using psy-
chophysiological measurements. 
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