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ENHANCING INFORMAL LEARNING THROUGH 
GAMIFICATION ON DIGITAL PLATFORMS: A MACHINE 

LEARNING INSIGHT 

TREO Paper 
 

Sumin Song, Concordia University, Montreal, Canada, sumin.song@concordia.ca 
Ji Yae Bong, University of North Carolina, Charlotte, United States., jbong@charlotte.edu  

Abstract 
This research examines the impact of gamification on user engagement on digital knowledge-sharing 
platforms, shedding light on its significance in informal learning. By utilizing machine learning 
techniques, the study specifically investigates the cognitive and emotional aspects of engagement among 
users of the “English Language & Usage Stack Exchange.” This platform, known for its effective use of 
gamification elements such as badges, provides a rich context for examining how these mechanisms 
influence knowledge contribution and consumption. Drawing insights from educational technology and 
management information systems, the study analyzes the length and complexity of contributions, the 
sentiment of interactions, and the recognition of valuable contributions through accepted and highly 
voted answers. This research aims to offer new insights into the role of gamification in fostering an 
environment conducive to informal learning. 
 
Keywords: Gamification, User Engagement, Informal Learning, Digital Platforms, and Knowledge 
Sharing. 

1 Introduction 

In today’s digital era, online platforms have emerged as pivotal spaces for informal learning, offering 
unprecedented opportunities for knowledge exchange beyond traditional educational settings. Among 
the myriad strategies employed to engage and motivate users in these environments, gamification stands 
out as a particularly innovative approach. By integrating game-design elements such as points, badges, 
and leaderboards into non-gaming contexts, gamification seeks to enhance user engagement, motivation, 
and behavior (Koivisto and Hamari, 2019). This study aims to explore the nuanced impact of 
gamification on user engagement within digital knowledge-sharing platforms and its subsequent effect 
on informal learning. 

The concept of user engagement is multifaceted, encompassing emotional, cognitive, and behavioral 
dimensions (O’Brien and Toms, 2008), each playing a crucial role in the efficacy of knowledge 
dissemination and acquisition. Gamification, by influencing user psychology, holds the potential to 
significantly modify user behavior (Koivisto and Hamari, 2019; Liu, Santhanam, and Webster, 2017), 
encouraging more active participation and contribution to the collective pool of knowledge. This is 
particularly relevant in the context of digital platforms, where the dynamic exchange of tacit and explicit 
knowledge underpins the learning process and contributes to organizational and individual growth 
(Huang et al., 2018; Wasko and Faraj, 2005). 

However, despite the growing application of gamification in educational technologies, there remains a 
gap in our understanding of how exactly these game-design elements interact with the cognitive and 
emotional aspects of user engagement. Moreover, the optimal conditions under which gamification can 
most effectively enhance knowledge sharing and facilitate informal learning are yet to be fully explored. 
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This study aims to bridge this gap by employing machine learning techniques to analyze the complex 
dynamics between gamification mechanisms and user engagement on the “English Language & Usage 
Stack Exchange,” a digital platform renowned for its active engagement and knowledge exchange 
related to the English language. Through this investigation, we seek not only to contribute to the 
theoretical discourse surrounding gamification and user engagement but also to offer practical insights 
for designing more engaging and educationally valuable digital learning environments. To guide our 
research, this study poses the following research question: How does gamification influence cognitive 
and emotional engagement among users of digital knowledge-sharing platforms, and what is its impact 
on informal learning outcomes? 

2 Methodology 
This study employs a mixed-methods approach, integrating quantitative analysis with qualitative 
insights. It adopts an innovative approach by leveraging machine learning algorithms to dissect the 
complex dynamics between gamification mechanisms and user engagement, focusing on both the 
cognitive and emotional dimensions of engagement among participants on digital knowledge-sharing 
platforms. Specifically, we utilize Stack Exchange, a platform distinguished for its adept integration of 
gamification elements such as badges, which serve to motivate users to actively engage in the generation 
and exchange of informal knowledge through a structured question-and-answer format. The 
investigation centers on the “English Language & Usage Stack Exchange,” a specialized forum within 
the Stack Exchange network that facilitates the dissemination of knowledge and expertise pertaining to 
the English language. This platform is particularly relevant to our study as it exemplifies an educational 
environment where gamification potentially plays a pivotal role in stimulating user engagement, thus 
fostering informal learning. 
To quantitatively measure cognitive engagement, we will employ topic modeling techniques to analyze 
the complexity of users’ contributions. Concurrently, we will assess the length of each comment. These 
approaches allow for an objective assessment of the depth and breadth of the shared knowledge, which 
reflects the cognitive investment of the users in the knowledge exchange process. Emotional 
engagement, on the other hand, will be assessed through sentiment analysis of the content generated by 
users. This approach enables us to gauge the emotional tone and intensity of the interactions, providing 
insights into how gamification elements might influence users’ emotional investment in the platform. 
Furthermore, to evaluate the impact of these engagement dimensions on knowledge consumption, we 
will analyze the frequency of accepted answers and the volume of highly voted responses. This metric 
indicates the effectiveness of the knowledge shared in facilitating informal learning, as it reflects the 
community’s recognition of the value and relevance of the contributions. 
By integrating machine learning techniques with a focused study on a platform that exemplifies the use 
of gamification in an educational context, this methodology offers a comprehensive framework for 
understanding how gamification influences cognitive and emotional engagement, and subsequently, 
informal learning outcomes. This approach not only contributes to the theoretical discourse on 
gamification and user engagement but also provides practical insights for designing more effective 
knowledge-sharing environments. 

3 Discussion and Conclusion 
The anticipated discussion of this research will delve into the theoretical and practical implications of 
the findings on the interplay between gamification, user engagement, and informal learning. It will 
explore how gamification elements like badges and points can enhance cognitive and emotional 
investment in digital platforms, thereby fostering a conducive environment for knowledge sharing and 
acquisition. The discussion will also consider the potential limitations of gamification, such as over-
reliance on extrinsic motivation, and how these might be mitigated to ensure a balanced and effective 
learning experience. Further, it will address the broader implications of these findings for designing and 
implementing gamification strategies in educational and knowledge-sharing contexts, suggesting areas 
for future research to build on the insights gained from this study.  
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In conclusion, this research aims to contribute to understanding how gamification can be leveraged to 
enhance user engagement and facilitate informal learning on digital platforms. By employing machine 
learning techniques to analyze user behavior and engagement on the “English Language & Usage Stack 
Exchange,” the study seeks to provide empirical insights into the cognitive and emotional dimensions 
of engagement and their impact on informal learning outcomes. While the findings are yet to be 
determined, the research is expected to offer valuable theoretical contributions to the fields of 
educational technology and management information systems. Moreover, this study aims to provide 
practical insights for developers and educators on designing more engaging and effective digital learning 
environments. The outcomes of this interdisciplinary study are expected to stimulate further research 
into the nuanced dynamics of gamification and learning, paving the way for more innovative and 
impactful educational practices. 
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