
Information & Management 61 (2024) 103948

Available online 30 March 2024
0378-7206/© 2024 Elsevier B.V. All rights reserved.

Knowledge sharing leads to engagement during Covid-19 for online gamers 

Justin Paul a,b, Mohsen Akbari c, Subhra Mondal d, Subhankar Das d,* 

a Graduate School of Business Administration, University of Puerto Rico, San Juan, PR, USA 
b Adnan Kassar School of Business, Lebanese American University, Beirut, Lebanon 
c Department of Management, University of Guilan, Rasht, Gilan Province, 4199613776, Iran 
d Department of Marketing, South Star Management Institute, Duy Tan University, Da Nang, 550000, Viet Nam   

A R T I C L E  I N F O   

Keywords: 
Online Travian game 
Intrinsic factors 
Flow state 
Interpersonal engagement 
Lockdown 
Quarantine 
COVID-19 

A B S T R A C T   

Online games have emerged as a breath of fresh air in the lives of the current digital generation amidst the 
backdrop of COVID-19 and subsequent global lockdowns. Within Internet communities, online gamers actively 
engage in knowledge sharing, exchanging insights and updates on their experiences. This study introduces a 
model designed for Massive Multiplayer Online Gamers of Travian, focusing on intrinsic factors such as perceived 
usefulness, perceived ease of use, and the flow state, supported by the Technology Acceptance Model. Amidst the 
COVID-19 pandemic, with lockdowns and quarantine as moderators, this study uses partial least squares 
structural equation modeling (PLS-SEM) methodology, encompassing 496 gamers, to elucidate the impact of 
technology acceptance and flow theory on intrinsic motivational factors that drive online gamers’ knowledge- 
sharing activities, underpinning the social protection theory. This pioneering research explores the implica
tions of COVID-19 restrictions on gamers’ behavioral patterns, contributing significantly to the existing literature 
by providing a deeper psychological understanding of the less-explored realm of diverse online gamers’ activities 
during the pandemic.   

1. Introduction 

The COVID-19 pandemic has profoundly impacted various facets of 
society, imposing concomitant movement restrictions that have signifi
cantly curtailed our social and physical engagements. They restrict our 
movements and bring a wide range of changes in daily lifestyle. This 
pandemic also questions our coping mechanism for these sudden un
precedented changes. During COVID lockdowns, online gaming surged 
as people sought entertainment and social connections virtually. With 
restrictions limiting outdoor activities, gaming provided an accessible 
and engaging escape. Its interactive nature facilitated social in
teractions, fostering a sense of community in a time of isolation. Addi
tionally, the diverse range of games catered to different preferences, 
attracting a wider audience. The convenience of gaming from home 
offered solace and a means to alleviate stress during uncertain times. 
Gamers have more participation and communication exchange in these 
socializing prevention restrictions. The World Health Organization 
(WHO) and various gaming companies bring promotional initiatives like 
#playaparttogether to promote physical distancing and keep the 
younger generation from socializing among themselves [199]. Engaging 
in gaming across diverse platforms serves as a stress-relieving activity, 

contributing to a positive mental state for gamers. Particularly for iso
lated individuals, gaming functions as a coping mechanism, albeit 
raising readaptation challenges in the post-COVID-19 era. Amidst the 
pandemic, online gamers faced prolonged periods of physical and social 
isolation, potentially leading to technology-driven adverse effects and 
lifestyle complications. A balanced gaming approach offers a practical 
means for gamers to manage psychological distress and physical limi
tations amidst the global pandemic. So, in that respect, various online 
gaming platforms and intangible social exchange have been the new 
normal lifestyle of online gamers [23,104,205]. Postpandemic, online 
gaming will continue to grow as individuals become more dependent on 
digital activities [75]. 

Lockdowns, home isolations, and quarantines have caused the con
sumption of online gaming to skyrocket [156]. In the United States and 
Italy, online gaming traffic will see nearly a 75 % increase during 
various pandemic stages in 2020 [10]. Different live streaming plat
forms like Twitch and YouTube have a 10 % increase in active viewer
ship for gaming-related channels in 2020 [190]. The WHO supported 
online video gaming as an additional step in promoting physical 
distancing [1,71]. Through online video gaming, the WHO also spreads 
the COVID-19 prevention awareness campaign to vulnerable youth 
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across the world [137]. The WHO also wants a balanced timing for 
gaming and the screen usage time so that there will be no physical or 
mental problems for the gamers [28]. Online gaming enhances gamers’ 
lives in these turbulent times of COVID-19 by reducing stress and 
keeping the virtual socialization among the players intact. So, overall, in 
the context of lockdown and isolation, gaming can help in reducing 
negative sentiments or psychological distress. 

Internet-based online games are exponentially growing due to the 
addition and advent of new technologies [164]. They add intellectual, 
social, and cultural value among online peer communities [138,177]. 
Unlike traditional PC games, where just one or two players are involved, 
many players can participate together via the Internet from every corner 
of the world. Attractive features of online games are always in demand 
for gaining long-term patronage [165]. Time, design, and features 
attract gamers, and COVID-19 is no different. The gaming market at
tracts new entrepreneurial start-ups, which is very encouraging [189]. 
This lucrative market is now perhaps the only sector seeing high profits 
as there is colossal demand due to these pandemic infused situations 
[72]. Gamers try to beat the mental stress of the pandemic by engaging 
more in the game. 

Contrary to the stereotypical competency-centric thought process of 
inter and intra-knowledge sharing for companies’ growth, these orga
nizations developing Internet-based online games depend on external
ities of community players who routinely exchange information 
between themselves [8,105,112]. These external users empower game 
development companies to cultivate new ideas and technicalities from 
the users and process them to bring new updates into the games and that 
are cost-effective [15,32,132]. Therefore, online game participation 
must convert the game environment to a unique sharing community 
where players actively interact with each other, discuss issues, express 
problems, find and offer solutions and decide which key to use [34,82]. 
As a general principle, members of such online gaming communities 
discharge specific activities and remain socially interconnected with 
each other through information sharing [95]. The members participate 
in these communities for their transactional needs, which are also 
related to self-interest, fantasy, and sense of belonging [80]. A specific 
and significant strength of online gaming communities is their capacity 
for interaction and sharing knowledge that is broadcast globally [62]. 
Online gamers always rely on peer groups to update information that 
they can use or help the game propagate further, irrespective of their 
identity and social culture [64]. Online gamers always look for 
decreasing problems of online sharing as technical glitches reduce the 
gaming performance and prevent peer communication [30]. 

Recent developments in online games have been deeply intertwined 
with Technology Acceptance Model (TAM) concepts, the flow state, and 
knowledge contribution. The TAM framework, encompassing perceived 
ease of use and perceived usefulness, has influenced gamers’ acceptance 
of new technologies and game features. As games evolve, integrating 
intuitive interfaces and valuable functionalities, user adoption increases. 
Flow, the psychological state of total immersion and focus, has become a 
cornerstone in game design. Games aim to induce this state by balancing 
challenge and skill, keeping players engaged and absorbed. Recent ad
vancements in game design leverage flow to enhance user experiences, 
ensuring that players remain captivated. Furthermore, knowledge 
contribution within gaming communities has gained significance. 
Gamers share insights, strategies, and expertise, fostering a collabora
tive environment. This knowledge exchange enriches gameplay and el
evates the overall gaming experience. Recent developments in online 
games underscore the symbiotic relationship between TAM concepts, 
flow state integration, and the burgeoning culture of knowledge 
contribution, shaping the landscape of gaming and user engagement. 

Recent publications in the realm of online gaming research have 
significantly contributed to our understanding of various facets within 
the online gaming landscape. However, an evident research gap emerges 
concerning the impact of COVID-19 policies, such as lockdowns and 
quarantines, on gaming behavior. While studies have highlighted the 

surge in online gaming during the pandemic, a nuanced exploration into 
how these policies specifically influenced gaming motivations, user 
behavior, and community dynamics remains relatively nonexistent. As 
the spectre of COVID-19 gradually diminishes, there is an urgent need to 
explore this gap more deeply. Understanding the lasting effects of 
lockdowns and quarantines on gaming habits beyond the pandemic era 
is crucial. This exploration holds relevance not only in comprehending 
the adaptive strategies employed by gamers during crises but also in 
anticipating potential shifts in gaming behavior postpandemic. Filling 
this research gap is imperative as it offers insights into the evolving 
nature of online gaming. By elucidating the nuanced impact of COVID- 
19 policies on gaming patterns, we can better grasp the dynamics of user 
engagement, community interactions, and the broader societal impli
cations. Ultimately, addressing this gap ensures a comprehensive un
derstanding of the evolving gaming landscape and provides valuable 
insights for future policymaking and game development strategies. 

In this study, researchers aimed to investigate the moderating in
fluence of lockdowns and quarantines on the knowledge-sharing dy
namics and the flow state of online gamers, examining their impact on 
interpersonal engagement amidst COVID-19. The present study pro
poses a model for Massive Multiplayer Online Gamers of Travian for 
intrinsic factors like perceived usefulness, ease of use, and flow state 
supported by TAM during COVID-19 by using lockdowns and quarantine 
as two moderators. This study employs PLS-SEM of 496 gamers to reveal 
the combined impact of technology acceptance and flow theory on 
intrinsic motivational factors influencing online gamers’ knowledge- 
sharing activities along with social protection theory. Here, re
searchers consider online gaming a modern technology platform that 
manifests social interactivity among gamers [21]. 

Exploring a diverse spectrum of online games alongside Travian 
fosters a richer understanding of gaming dynamics. Incorporating varied 
gaming experiences within knowledge-sharing initiatives during 
COVID-19 enhances engagement among online gamers. Embracing this 
diversity cultivates a more comprehensive perspective, encouraging 
cross-game insights and strategies. It stimulates cognitive flexibility, 
problem-solving, and collaborative skills, augmenting engagement and 
community interaction. Integrating diverse game discussions bolsters 
engagement, providing a multifaceted approach to learning and 
fostering a supportive environment for gamers seeking diverse experi
ences during these challenging times. Online games like Forge of Em
pires, Grepolis, Tribal Wars, Ikariam, OGame, and Rise of Nations offer 
strategic gameplay, city-building elements, and opportunities for alli
ances and battles, similar to the dynamics found in Travian. Gaming 
activity represents all the methods of using smartphones, tablets, game 
consoles, and desktops for the Travian game. 

This research extends beyond existing studies in some key ways. 
Primarily rooted in prior literature on COVID-19 consumer engagement 
and gamer activities, it explores the realms of knowledge sharing and 
communication among gamers. While prior research explores in
teractions between gamers, this study uniquely focuses on their 
knowledge-sharing mechanisms and strategies for coping with COVID- 
19 challenges. With the pandemic accelerating the growth of online 
gaming, the investigation into how lockdowns and social distancing 
influence gamer engagement becomes imperative. A substantial volume 
of related material has been identified, totaling 61,783 search results 
encompassing webpages, books, and journal publications, but none 
directly addresses the application of flow theory to gamers’ behavior 
and knowledge sharing amidst the COVID-19 time. 

This manuscript tries to significantly contribute in three pivotal 
areas. First, it will enrich the flow theory by delineating how knowledge 
sharing fosters a state of immersive engagement among gamers during 
the pandemic, enhancing the understanding of psychological involve
ment in gameplay. Second, it presents an augmentation of TAM by 
demonstrating how knowledge exchange influences perceived ease of 
use and usefulness, expanding TAM’s application in the gaming context 
amidst COVID-19 crises and showing how policy makers can plan in 
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postpandemic times. Finally, it advances online game research by 
highlighting the pivotal role of knowledge sharing during COVID-19, 
elucidating its impact on sustaining user engagement and community 
dynamics in unprecedented times. 

2. Literature review 

2.1. COVID-19 and online gaming 

This pandemic brings two critical effects on gaming: the increased 
money and time spent on playing the games worldwide and the popu
larity of multiplayer live streaming of games. Gamers’ social life during 
lockdown is explored [18], but their way of communication, knowledge 
sharing, and interpersonal engagement are not yet studied. Playing 
online games is a daily, dynamic, social, and mundane activity for these 
gamers to pass their spare time during the lockdown. It can also amplify 
social interaction and knowledge sharing among each other. As 
COVID-19 has engulfed the world in a depressing pandemic, people 
remain in the confines of their households [54]. Almost everyone is 
facing unprecedented health risks. Governments worldwide have 
tackled this by implementing various measures, for example, shut
downs, lockdowns, social distancing, travel restrictions, and rigid 
quarantine [147]. These activities ultimately affect the world more 
considerably than expected [229]. 

As COVID-19 struck the world, the dynamics of the gaming industry 
are also affected. But the effect is positive for a change. Consumers like 
to play the game and engage in getting rid of the mental disintegration 
effect of COVID-19. In Fig. 1, researchers compile some insights into the 
growth of online gaming in numbers for 2020. During these turbulent 
times, the researchers may say that online game industries scale new 
heights in monetary numbers when many popular sectors have gone 
down drastically. The so-called X-factor of gaming industries lies in 
gamers’ profound indulgence and how they share in their communities 
both on and offline. 

Amidst imposed restrictions, individuals seek entertainment and 
engagement through gadgets. Notably, online video games have become 
increasingly popular among young millennial gamers, as evidenced in 
Fig. 1. This trend has propelled online gaming into the realm of elec
tronic sports, marked by substantial revenue, a burgeoning player base, 

and significant economic impact [116]. Currently, this colossal industry 
hinges on user experience and community engagement, underscoring its 
tremendous scope. Consequently, over the past decade, researchers 
globally have found the expansive landscape of this industry to be an 
appealing area for exploration and study. 

Gamers indulge in these games for various reasons and online 
gaming is intergenerational [139]. Researchers can conclude that 
gamers get involved with gaming for multiple reasons [51,140,210]. 
Some can enhance their subsequent reciprocal learning, enrich holistic 
understanding for different playing methods, and ultimately reduce 
restriction-imposed anxiety. The existing game console developers un
derstand these vantage points as providing a very satisfactory gaming 
experience—the plethora of recent research linked social association or 
connectivity and loneliness to adult gamers’ mental health. In addition, 
factors like social emotive disconnection with peers lead to more in
dulgence in gaming [55,74,83]. 

According to Gierveld [74], being alone involves a negative feeling 
of discomfort or adverse effect. The person has a disconnected percep
tion about the quantity of social connectivity over a period. Due to the 
absence of social connectivity, the person becomes lonely, and the 
feeling gets quantifiable with the passage of time [217]. The COVID-19 
lockdown and social distancing practices add fuel to the already burning 
issue of disconnected social loneliness in young adults [59], disabled 
adolescent minds [166] and childless adults who stay outside of the 
family home [79]. To eliminate this imposed social loneliness, con
sumers attempt to explore the potential technological benefits from 
gaming during the COVID-19 pandemic [179]. Technology always plays 
a critical role in the different social ecosystems to connect and enhance 
social connectivity among young, isolated adults or adolescent gamers 
[139]. 

COVID-19 also brings a new dimensional change and adds a whole 
group of new gamers to gamer communities’ diversity [219]. The 
pandemic forces the overburdened health workers devoid of their fam
ilies to indulge in online gaming for their momentary satisfaction or 
stress relief. The mental health of health workers is a serious issue here. 
Therefore, they engage themselves in games or such forms of recreation 
to find some solace from their hectic schedules. Online games like Player 
Unknown’s Battlegrounds (PUBG), Pokémon Go, and Travian are 
prevalent among these health workers [139,140]. 

Fig. 1. Growth of online gaming in numbers for 2020 (Source: Statista).  
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COVID-19 very rapidly wiped the boisterous happiness out of every 
physical and social ecosystem, such as communities or families of young 
and middle-aged adults [141]. Everywhere there is a sense of negativity 
and fear is present. So, to some extent, these online games have become 
a way of continuing and increasing social connectivity and associations 
in the current social ecosystem. The original differentiated contribution 
of online games moderated social association and increased attachment 
while reducing anxiety. These games are playful, fun-oriented, and, 
most importantly, interactive, which stands out when put up against the 
physical source of communication like texting or pinging on social 
media (Kowert, 2005). These online games help the gamers in real-time 
connectivity, which is the most critical psychological aspect of mental 
health [38]. 

Playing these games creates stress reduction and a decrease in 
depression along with the constant release of endorphins that relax our 
mind and body [172]. In addition, the in-game socialization benefits 
(stress, depression, loneliness reduction) help these online games nullify 
the negativities of COVID-19. There is a lack in the previous research of a 
primary focus on the social connectivity and loneliness due to forced 
lockdown/shutdown and quarantine situations that are now part and 
parcel of COVID-19. Here, the researchers try to explore these factors 
and their moderation role in knowledge sharing among gamers, aided by 
the flow of interpersonal engagement. 

Online gaming is a method of self-engaging to negate the COVID-19 
adverse effects on mental health. The quarantine rules, social distancing 
restrictions, and lockdown collectively increase the mental agony 
among many gamers. Individuals do a collective threat assessment 
depending on how they would like to cope and engage in other activities 
that invoke a feeling of happiness. The behavioral coping by gamers is to 
immerse themselves into continuous gaming. They do this by knowledge 
sharing and bringing more people to join so that they can end the mental 
stalemate. All individuals cope with the adverse effects of COVID-19 in 
their own way. Coping activities help the individuals to avoid the mental 
agony caused by COVID-19. So, the gamers may be intrinsically moti
vated to indulge in gaming activities due to various provisions of COVID- 
19 to protect each other. While COVID-19 spreads its tentacles world
wide, quarantine and lockdown have rapidly become the new normal 
for consumers, now to be behind closed doors and indulge in some ac
tivities that can give them satisfaction and a feeling of social connec
tivity. In that aspect, online gaming is the hour’s call for this situation, 
and the world is reflected in numbers (Fig. 1). As COVID-19 is slowly 
spreading and engulfing the world, lockdowns have rapidly become the 
new normal, forcing gamers worldwide behind closed doors, cancelling 
events, and learning new ways of staying safe from COVID-19 [37]. 

Online gaming has undergone a transformative journey interlinked 
with knowledge sharing among gamers, significantly influenced by pre- 
COVID, COVID, and post-COVID eras. Pre-COVID, the gaming landscape 
saw burgeoning online communities fostering knowledge exchange 
through forums, chats, and multiplayer interactions. Gamers shared 
strategies, tips, and walkthroughs, building a robust ecosystem of shared 
expertise. The COVID-19 pandemic acted as a catalyst, amplifying this 
trend. Lockdowns and social distancing measures resulted in a surge in 
online gaming engagement, leading to an exponential rise in knowledge- 
sharing platforms, streaming services, and collaborative gameplay. 
Gamers sought connection and information, intensifying their in
teractions to cope with isolation. Discord servers, Twitch streams, and 
YouTube channels became hubs for sharing insights, fostering a sense of 
community and deepening gaming knowledge. 

Post-COVID, while physical distancing eased, the momentum of 
online knowledge exchange persisted and evolved. The gaming com
munity witnessed a hybrid model, blending the virtual connectivity of 
the pandemic era with the resurgence of in-person events. This hybrid
ization amplified the reach and depth of knowledge sharing. Conven
tions, tournaments, and esports events integrated online streaming and 
interaction, catering to a global audience while maintaining the cama
raderie forged during COVID-19. Innovations in augmented reality (AR) 

and virtual reality (VR) further enriched the experience, enabling 
gamers to collaborate and share insights in immersive environments. 
Moreover, gaming companies embraced this trend, leveraging user- 
generated content and community-driven insights to refine game 
development and user experiences. 

The evolution of online gaming and knowledge sharing among 
gamers represents a dynamic synergy between technological advance
ments and social connectivity. Pre-COVID foundations set the stage, 
COVID-era circumstances accelerated the trajectory, and post-COVID 
adaptations propelled it into a hybridized future. This continuum un
derscores the resilience of gaming communities in fostering collabora
tion, innovation, and the seamless transfer of expertise across diverse 
digital landscapes. The landscape of online gaming has evolved 
dynamically across pre-COVID, COVID, and post-COVID times, ushering 
in transformative changes in user engagement, knowledge sharing, and 
strategic gamification design. 

Before the pandemic, online gaming communities were vibrant hubs 
of knowledge exchange; gamers actively shared insights and strategies, 
fostering a culture of collaborative learning. This phenomenon was 
heightened during the COVID era as lockdowns and social distancing 
measures led to a surge in online gaming participation. The conse
quences of this heightened engagement were multifaceted. Gamifica
tion, leveraging elements of game design in nongame contexts, became a 
pivotal tool in M-commerce, where the strategic integration of game 
mechanics influenced user behavior, driving engagement and purchase 
decisions [20,127]. The Peak-End theory played a crucial role, empha
sizing that users’ perceptions of an experience are shaped by its peak 
moments and how it concludes. This principle was strategically 
employed in game design and M-commerce platforms to create memo
rable and rewarding experiences, influencing user engagement and 
retention. 

Amidst these developments, studies like "Users’ subsequent innova
tion after organizational adoption" shed light on how online gaming 
communities fostered user-driven innovation, showcasing how gamers 
innovatively utilized platforms and technologies [128]. "Moving Con
sumers from Free to Fee in Platform-Based Markets" presented empirical 
insights into the monetization strategies of multiplayer online battle 
arena games, exploring the transition of users from free to fee-based 
models, influenced by strategic gamification designs [213]. Moreover, 
the influence of media capabilities on knowledge contribution in online 
communities was a critical factor [129]. Administrator-users, equipped 
with enhanced media capabilities, significantly contributed to commu
nity knowledge, shaping discussions and facilitating learning experi
ences [201]. Skill growth expectancy was intricately linked to online 
game commitment, where gamers’ anticipation of skill development 
correlated with their dedication to the game [100]. 

The concept of immersive time (ImT) emerged, conceptualizing the 
duration spent in the metaverse, illustrating how the immersive nature 
of online gaming environments captured users’ time and attention, and 
impacting their experiences and commitments [145]. Power structures 
within these gaming ecosystems significantly contributed to building 
gamer loyalty, shaping the dynamics of engagement and community 
participation [100]. Gatekeepers’ innovative utilization of IT, as per the 
absorptive capacity model at the unit level, highlighted the pivotal role 
of key actors in leveraging technological advancements to enhance user 
experiences within online gaming communities [98]. Throughout these 
phases, the interplay of user engagement, strategic gamification design, 
and knowledge sharing within online gaming communities played a 
pivotal role in shaping the dynamics of the gaming landscape [101]. The 
pre-COVID era laid the groundwork, fostering a culture of collaboration 
and knowledge exchange. The COVID era accelerated these trends, 
magnifying the significance of gamification and community-driven 
innovation [202]. Post-COVID, the legacy of heightened user engage
ment and the evolution of strategic gamification strategies continue to 
shape the future of online gaming, creating immersive experiences and 
fostering communities of enthusiastic and engaged gamers. 
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2.2. Online gamers’ knowledge sharing 

In online communities, knowledge sharing happens frequently, and 
customers are considered active partners in adding value [200]. Their 
knowledge and information are used to create new ideas for improving 
the game, including users’ needs and demands [68,196]. For knowledge 
sharing, all consumers interact and interconnect to bring the most 
evolved thoughts or ideas via their expertise and experience [35,157]. 
Therefore, later, pertinent information and relevant knowledge become 
explicit and tactic knowledge, respectively, depending on how they are 
cultivated and shared [46]. Online gamers can enhance their stored data 
and experiences only if they communicate with other members. In 
general, user knowledge signifies the relevant information accumulated 
by the customer over time, the importance of this experience to them, 
and their profiles about each other in a community. At the other end of 
this sharing of information, users share their stories, experience, ideas, 
and knowledge about themselves and other gamers with other members 
and companies while gathering their required information from the 
online community. The company considers the information received 
from the customer and the users’ profiles as input and the resultant 
knowledge about different customers as the online community’s output 
[73]. 

According to the hierarchical needs theory [142], one of the most 
important reasons for explaining users’ knowledge-sharing behavior 
relies on the satisfaction of their needs. This theory believes that the 
more a user’s basic needs are satisfied, the more attention they will pay 
to a higher level of needs. For example, suppose online games provide an 
appropriate environment to fulfil the entertainment needs. In that case, 
users will be more motivated to interact and imbibe the experience, 
knowledge, and expertise from the community’s fellow members. Pre
vious literature points to perceived ease of usability (PEOU), perceived 
usability (PU), and the flow state of consumers’ minds as factors of 
attraction for appealing games [109]. These factors attract many online 
players as the need to share knowledge is fulfilled, improving their 
positive attitude towards the game ([122]; Fan et al., 2012). 

The current study focuses on Massive Multiplayer Online Games 
(MMOGs) and their immense popularity among gamers. These games 
excel in facilitating global player interaction, enabling simultaneous 
communication, cooperation, and competition among numerous par
ticipants. MMOGs are celebrated for their ability to unite players 
worldwide, fostering a platform for shared knowledge exchange within 
a flexible gaming environment. Their appeal lies in the capacity to 
engage players in collaborative and competitive endeavors while 
enabling seamless communication and knowledge dissemination on a 
global scale. The MMOG addiction is mainly to technology use and 
immersive social adaptation for mood enhancement [124]. In 2020, 
they had gathered nearly $10 billion in the US market alone, and looking 
into the near past, it is relatively higher in China, amounting to $11.8 
billion in 2017 [168]. The jump in the US market is quite remarkable. 
From $6 billion in 2010 to $8 billion in 2014, and now at $10 billion, it 
shows rapid growth in the West [91,92]. The German-developed Travian 
game is one such populist MMOG, initially having three English versions 
and one in German. But the meteoric rise of this MMOG quite literally 
reflects that it has evolved over time. Now it has more than 300 servers 
with 40 different language options and over 5 million gamers world
wide. From winning the best Super browser award in 2006 to having 
captured many online gamers’ imaginations, it has indeed come a long 
way during its development. This study has considered only the Travian 
game’s intrinsic variables [184], including PU, PEOU, and flow state. It 
ignores extrinsic variables such as subjective norms, social ties, social 
trust, and social goals, for example [82], for precise evaluation. 

This study’s primary purpose is to lay a structural model for the 
intrinsic factors that attract and motivate such a colossal scale of gamers 
to play the game and share knowledge with other members. By sharing 
their knowledge with other players and the company, game players can 
have a better experience while playing, and the company can upgrade 

the game more efficiently. This whole scenario will lead to a better place 
for the players and can be rewarding to those who share knowledge. In 
other words, this paper tries to show how the intrinsic features of 
Triavian motivate game players to engage more actively with in-game 
improvement through sharing their knowledge with other players and 
the company. The researchers of this study’s proposed hypothesis and 
conceptual model follow the literature review. 

2.3. Online gamers’ engagement 

Over the last decade or so, researchers have explored consumer 
knowledge from different relevant aspects to understand how customers 
process external experiences [102,106]. In the 20th century, consumer 
engagement and knowledge sharing have soared. Customers actively 
contribute insights on products, fostering healthy market competition 
[198]. Empowered by social media, they drive modern market dy
namics, notably in online gaming [22,84,90]. Their interactive experi
ences serve as catalysts, reshaping the landscape of competitive 
innovation in the industry. As online gamers play the game to enjoy and 
distinguish themselves among gaming communities, this process uses 
their experiences to improve their role in the game [11]. They also have 
essential knowledge and expert opinions about games. 

By increasing customers’ knowledge and information in the current 
era, companies pay more attention to outside sources ([201,161]). As 
gamers’ experiences become more positive, their willingness to learn 
and be involved in the company’s activities has also improved. As a 
result, the companies are looking for their customers’ active participa
tion [13,78]. Nowadays, companies must listen to their customers to 
foster symbiotic co-creation of new products and services that can fulfill 
customers’ needs and result in their satisfaction [85]. Companies in 
online gaming foster collaborative environments like online commu
nities, gathering valuable insights from player interactions. This sym
biotic relationship aids data-driven game improvement while fulfilling 
players’ social and informational needs. 

The online gamers’ knowledge is of three types: knowledge from 
customers, information about customers, and knowledge of customers 
[25,69,187]. The explicit knowledge about customers provides further 
insight into their motivation and need requirements. This type of 
knowledge provides the socio-economical, demographical, and trans
actional background of fellow gamers [187]. This type of knowledge for 
customers also comprises the online game developer company guide
lines to develop and further amplify the gamers’ information [69]. 
Finally, about customers’ knowledge; strategically it represents the 
customers’ detailed know-how about the products, operating markets, 
and potential competitors gained during transactions [68]. This type of 
knowledge is essential in decoding the experience and related behav
ioral drivers, and serves the company in bringing out new ideas and 
more refined products and services [230]. The knowledge from and 
about the customers gives the company insight into customers’ dynamic 
needs, whereas experience for customers educates and provides the 
customers’ new information [48,198]. 

2.4. Spiral model of knowledge in online games 

Owing to intense cut-throat competition in the online gaming in
dustry, the process of identifying the real needs of gamers proves to be 
the most innovative tool of survival and prosperity [9]. Game developers 
rely on testers who analyze postdevelopment for any last-minute defects 
in software to control the quality and achieve the company’s goals. But 
this has its shortcomings due to reliability issues. So, in totality, these 
developers of the game try to ensure constant investment flow in sync 
with changing customer preference, bringing new innovative 
up-gradation day in day out. Indeed, the new age social media 
empowered communication modalities have decreased the gap between 
developers and online gamers in the last few years [89]. Through the 
pertinent ticketing system composed of forums, system-generated reports, 
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and e-mails, developers keep in touch with the gamers [88,94,108]. 
During constant exploration by developers in Clusterball games, they use 
the information gained from engagement in virtual forums. The com
munity use model of Holmström explains in three ways the process of 
accessing the shared information knowledge of games by the players and 
the relevant outcomes, which is beneficial for developers. 

The knowledge accumulation phase’s initiation starts with online 
gamers themselves, where software use and bug find are subsequent 
updates [121,123,134]. Then, gamers share the information about the 
system crashes with developers. The following step is knowledge 
enrichment, where customers keep adding information to the de
velopers’ collection [135,148]. Then, customers communicate via web 
forums and page reports [150,153]. The last part is the exploitation of 
knowledge, where developers try to strengthen the product by imple
menting bug finding and patch-crack types of activity. The cyclical 
knowledge sharing for online gaming is focused on building, elicitation, 
and exploitation of information; ; see Fig. 2. 

2.5. Technology acceptance model (TAM) for online gaming 

Over the last 20 years, the impact of technology and influencing 
factors for technology use is vastly explored, with prominent output 
reflected in theories like the Theory of Reasoned Action (TRA) and TAM. 
TRA explains the individual’s action as influenced by intentions, which 
is affected by the suitable or unsuitable result of behavior (Attitude) and 
perceived social peer pressure for performing the above behavior (sub
jective norm) [6]. It is very generalized with no specific exploration of 
beliefs (Hsu & Lu, 20007). TAM is an extended TRA adaptation for in
formation technology (IT) [113,152]. It is now primarily used in a broad 
range of IT services [14,70,97]. Other pertinent theories contemporary 
with TAM are the Theory of Planned Behavior (TPB) and 
Task-Technology Fit (TTF) ([36,131]; Pin & Lin, 2005). It is notable to 
mention Perceived Characteristics Innovation (PCI), which challenges 
TAM’s validity [52,171,223]. Having gone through the grinder, TAM 
has a broader acceptance than its so-called contemporaries [163] and 
still holds its own in information science literature [125]. 

TAM speaks about the impact of perceived usefulness (PU) along 
with perceived ease of use (PEOU) on consumer attitude and willingness 
to get a first-hand implication of ICT devices [47]. This model of tech
nology acceptance sheds light on three aspects. First, it signifies the 
direct relationship between attitude and willingness for use, whereas, 
second, the direct relationship between PEOU and PU is considered for 
individual behavior. Finally, in the third facet, this model explains the 
direct conjugal relationship between personal intention for an activity 
and the eagerness to act for selected devices. Here, PEOU stands for the 
individual perception for using a device that would be free of 

considerable effort, whereas PU explains consumer perception for using 
a particular device that would considerably enhance job performance 
[27,47]. It is important to remember that PEOU influences PU for the 
device or system that is not so usable and cannot be perceived as func
tional by the consumer [174]. Online gamers can play the game and get 
PEOU perception on usefulness and generate intention for sharing the 
knowledge with fellow gamers [93]. 

2.6. Flow state theory and gaming 

Consumer behavior in activities hinges on intrinsic and extrinsic 
motivations [49]. Intrinsic drive stems from inner satisfaction, inde
pendent of external influence. Conversely, external motivation arises 
from recognition or rewards. In online gaming, intrinsic factors revolve 
around pleasure and knowledge sharing [53], while extrinsic motivators 
include rewards and recognition [207]. Gamers seek leisure and 
self-improvement, emphasizing intrinsic over extrinsic incentives, 
fostering engaging, self-fulfilling environments [32,86]. When driven by 
personal interest and enjoyment, gamers tend to sustain participation 
and knowledge exchange within the community [53]. 

Creating a fulfilling user experience involves inducing a Flow state in 
online settings [152,225]. This state is particularly apt for online gaming 
[206], believed by marketers to enhance online engagement and pur
chases [24]. Flow emerges when personal goals drive intense concen
tration, leading to immersive involvement [99]. It yields deep 
satisfaction, driving repeated actions [41,42,45], extensively studied in 
online activities [148], in computer-related human tasks [222], and 
notably in online gaming [93,167,212]. In the realm of gaming and 
knowledge sharing, Flow represents an intensely gratifying experience 
driven by involvement, happiness, and intrinsic motivations [67,93]. 

Online gaming companies aim to captivate users by fostering 
maximum engagement, enjoyment, and concentration throughout 
gameplay [63,93,155]. The Flow state, shaped by enjoyment, time 
distortion, and concentration, significantly impacts user activity [173]. 
Enjoyment, driven by intrinsic interest, influences frequent engagement 
[31], while engagement level dictates the user’s enjoyment [7]. Intrinsic 
rewards within web environments and online games amplify this 
enjoyable experience [32,40]. Time distortion within Flow compresses 
external time, extending user engagement in online environments [43, 
174] Concentration, pivotal in Flow, engrosses individuals, heightening 
attention and interest in gameplay and knowledge sharing [133,170, 
180]. 

3. Theoretical model and hypothesis development 

Online gaming companies rely on players’ knowledge, experiences, 

Fig. 2. Knowledge cycle for online gamers 
Source: Authors’ own creation. 
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and insights for their growth and innovation. To encourage knowledge 
sharing, these companies integrate features that attract and facilitate 
collaboration among players [162,186]. Research underscores that most 
gamers are primarily driven by intrinsic motivations, seeking enter
tainment [93,193]. Thus, effective game design emphasizing intrinsic 
motivators becomes crucial for companies [65,73]. The TAM model and 
Flow theory serve as the theoretical foundation, shaping gamers’ atti
tudes and willingness to share knowledge [44,207,221]. Enhanced user 
experiences through PEOU, PU, and Flow positively impact engagement 
and knowledge sharing [86], fostering return usage and knowledge 
exchange tendencies [33,211,222]. The conceptual model presented in 
Fig. 3 encapsulates these dynamics in the online gaming environment. 

3.1. Hypothesis development 

Online gamers’ attitudes towards knowledge sharing denote the 
degree of positive feelings towards knowledge sharing with peers [57]. 
TAM explains that consumers’ mindset for a particular activity dem
onstrates an individual’s behavioral willingness to do that or not go for it 
[211]. In other words, players in an online game environment with a 
positive attitude will have more intention towards sharing knowledge 
among themselves, which drives them to repeat the activity more often 
[183,215]. Accordingly, we predict that: 

H1: Higher levels of attitude towards knowledge sharing positively 
and strongly affect a higher level of intention towards knowledge 
sharing. 

In the Technology Acceptance Model (TAM), the Perceived Useful
ness (PU) component strongly influences user attitude and behavioral 
intention [191]. TAM has notably elucidated user behavior concerning 
IT-based products [118,203]. Davis [47] and Teo et al. [203] assert that 
PU positively correlates with both knowledge sharing and gamers’ in
tentions in the context of online gaming. So, here for this study the re
searchers hypothesize in two hypotheses (H2 and H3) that PU may have a 
strong effect on both intention of communicating and attitude for 
knowledge sharing among gamers [11]. 

H2: Higher levels of PU have a positive effect on a higher level of 
intention towards knowledge sharing. 

H3: Higher levels of PU have a positive effect on higher levels of 
attitude towards knowledge sharing. 

Along similar lines, PEOU also has a positive impact on the 
perspective of gamers for knowledge sharing among their peers [224, 
227]. PEOU directly and indirectly (driven by PU) affects 
knowledge-sharing intention (Park & Ahn, 2001; [176]). As PU and 
PEOU have a combined effect on mutual knowledge sharing, the online 

game developing companies should give utmost care for having PEOU 
[46]. PU features embedded in games provide a prerequisite for con
sumer engagement in the online gaming community and encourage all 
to have knowledge sharing, ideas, and expertise [50]. So, PEOU has 
some interrelated effects on both intention and attitude, and researchers 
suggest H4 to H6 as follows: 

H4: Higher levels of PEOU have a positive effect on higher levels of 
intention towards knowledge sharing. 

H5: Higher levels of PEOU (via PU) positively affect more elevated 
levels of intention towards knowledge sharing. 

H6: Higher levels of PEOU have a positive effect on higher levels of 
attitude towards knowledge sharing. 

"Customer experience" is one of the most critical factors in online 
environments [86]. Online gaming is very much experienced based, 
unlike customer engagements in online shopping and IT use in other 
activities, and intrinsic motivators play a significant role in players’ 
attention. Self-pleasure-seeking action stands out among the inherent 
motivators and emotional responses to drive online gamers to play more 
[99,224]. Flow is identified as an enjoyable internal experience [115] 
and an essential predictor for explaining users’ intention to use unique 
aspects of IT such as online games. According to previous research, flow 
experience can influence the users’ preference for knowledge sharing [3, 
93,174]. Furthermore, flow is a significant force in driving online 
gamers to play for a longer time ([24]; Fan et al., 2012). Accordingly, the 
researchers propose the below hypothesis. 

H7: Higher levels of Flow have positively been related to higher 
levels of intention for knowledge sharing among the peers. 

Besides affecting users’ behavioral intention, flow experience also 
affects action [115,169]. According to flow theory in online gaming, 
flow experience positively affects gamers’ attitude towards knowledge 
sharing among their peers [93]. Online gamers who perceive the gaming 
experience as enjoyable and pleasant are more prone to get 
self-satisfaction [102]. Thus, the self-satisfied gamers will have a 
favorable attitude for knowledge sharing among peers and the game 
developing company [127]. This assumption leads to the below 
hypothesis. 

H8: Higher levels of Flow are positively related to higher levels of 
attitude towards knowledge sharing. 

TAM has two important PEOU and PU variables for explaining and 
predicting acceptance of information technology [143]. First, PEOU 
creates this feeling in the customers that using a particular website re
quires little effort [118,155]. Second, when PEOU is active, they can do 
their work more effectively and efficiently and save time and energy, 
influencing their PU [133]. Therefore, it is concluded that PEOU has a 

Fig. 3. The conceptual model. Source: Authors’ own compilation 
Source: Authors’ own creation. 
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positive and direct effect on PU [170]. Furthermore, the easier the play 
of the online game, the more helpful the player finds it [113,118,209]. 
Based on the above debates, the ninth hypothesis, which refers to the 
direct effect of PEOU on PU, can be offered as follows: 

H9: Higher levels of PEOU are positively related to higher levels of 
PU in online games. 

PEOU of TAM can be a good predictor for Flow [93,185,204]. PEOU 
in online games leads to more time, engagement, and a higher return of 
users [24]. If doing an activity is assumed to be simple, one will need less 
time and attempt to do it, and as a result, the perceived enjoyment in
creases [213]. Therefore, the easier the online game’s play is, the more 
enjoyable the player finds it [174]. As the previous studies and models 
have referred to the relationship between PEOU and Flow, we can 
propose H10: 

H10: Higher levels of PEOU are positively related to higher levels of 
Flow. 

After reaching knowledge sharing, players will be willing to share 
their knowledge with others and get their required information [75]. 
Players explain their problems, solutions, and ideas and receive their 
required information from other players or gaming companies. The 
interaction process’s enjoyable experience leads to internal excitement 
and increased satisfaction [33], which encourages players to continue 
knowledge sharing. Online players’ knowledge involves three types: (1) 
knowledge from players, (2) knowledge about players, and (3) experi
ence for players. Knowledge from players and experience about players 
is knowledge-sharing input, which is the injection by gamers to the 
online games’ community [230]. Knowledge for players is a 
knowledge-sharing output, for players from the online games’ commu
nity. The above discussion leads to H11 through H13: 

H11: Higher levels of intention for knowledge sharing are positively 
related to higher levels of knowledge from players. 

H12: Higher levels of intention for knowledge sharing are positively 
related to higher levels of knowledge about the players. 

H13: Higher levels of intention for knowledge sharing are positively 
related to higher levels of knowledge for players. 

Lockdown as a moderator 
Lockdown is a situation where government authorities have imposed 

social restrictions on the free movement of consumers. The shutdown is 
the complete restriction of free movement. Lockdown is preferably a 
mixture of shutdown and partial allowance of consumer movement, 
which curbs the rapid spread of disease [76]. Lockdown has become the 
face of COVID-19 among all the activities. These lockdowns and quar
antines mainly force the consumers to be inside the closed confinements 
of their living spaces. Thus, there is a restriction on free mobility that 
limits the direct face-to-face service instructions. As a part of the 
pandemic preventive measures, lockdown is the most prominent action 
that authorities undertake globally [56,87,126]. So, self-protection by 
being confined to household boundaries has become the norm [66]. 
During the COVID-19 pandemic, lockdown measures acted as a pivotal 
moderator influencing attitudes towards knowledge sharing among 
online gamers. At high levels of lockdown stringency, perceived use
fulness (PU) in sharing knowledge intensified; gamers saw it as crucial 
amidst isolation, fostering stronger attitudes for knowledge exchange. 
Additionally, high lockdowns enhanced perceived ease of use (PEOU), 
as gaming became a primary accessible medium, reinforcing positive 
attitudes towards sharing. The flow state, heightened during strict 
lockdowns, further boosted attitudes, aligning them with increased 
immersion and focus on gaming, encouraging more proactive 
knowledge-sharing behavior. Conversely, at low lockdown levels, while 
PU and PEOU remained relevant, their impact on attitudes towards 
knowledge sharing lessened. Reduced lockdown stringency diminished 
the urgency for knowledge exchange, impacting attitudes. Moreover, 
the less immersive gaming environment during low lockdowns 
decreased the influence of the flow state on attitudes, resulting in less 
pronounced engagement in knowledge sharing among online gamers. 
Understanding these scenarios underscores the critical role of lockdowns 

as moderators shaping attitudes for knowledge sharing during the 
pandemic. So, here researchers assume lockdown may have some 
moderating effects for attitudes towards knowledge sharing from the 
PU, PEOU, and flow point of view. So here H14, and H16 represent the 
two hypotheses related to lockdown and its effects. 

H14: Higher time of staying in lockdown is positively related to 
higher attitude for knowledge sharing 

H16: Lockdown acts as a moderator between the affecting factors of 
attitude for knowledge sharing a) PU, b) PEOU, c) Flow state 

Quarantine as a moderator 
Quarantine is the government-imposed situation where social 

interaction with people is not allowed. Quarantine curbs the spread of 
disease and limits direct encounters [87,126]. Authorities impose 
quarantine except for traveling to the home or for emergency and sig
nificant assignments. It aims to reduce social interaction with people for 
7 to 21 days and targets the spread of disease [220]. Quarantine, serving 
as a moderator, significantly influenced attitudes towards knowledge 
sharing among online gamers during COVID-19. At high levels of 
quarantine enforcement, PU for sharing knowledge surged, driven by 
the isolation-induced necessity for connectivity, amplifying positive 
attitudes towards information exchange. Moreover, the PEOU was 
heightened during stringent quarantine, as gaming emerged as a readily 
accessible avenue, reinforcing favorable attitudes towards knowledge 
sharing. The Flow state, intensified during strict quarantine measures, 
further propelled positive attitudes, aligning with increased immersion 
and concentration in gaming, encouraging active knowledge-sharing 
behavior. 

Conversely, during low quarantine periods, while PU and PEOU 
remained relevant, their impact on attitudes towards knowledge sharing 
was diminished. Reduced quarantine stringency lessened the urgency 
for information exchange, influencing attitudes accordingly. Addition
ally, the less immersive gaming atmosphere during low quarantine pe
riods reduced the influence of the flow state on attitudes, leading to 
decreased engagement in knowledge sharing among online gamers. 
Understanding these scenarios illuminates the pivotal role of quarantine 
as a moderator in shaping attitudes for knowledge sharing during the 
pandemic. 

Rigid quarantine is the stricter form of limiting any interaction, 
preferably the soft quarantine experience. Quarantine is the flagbearer 
term of COVID-19 misadventure. COVID-19 will not fizzle out anytime 
soon until a trustworthy vaccine arrives [76,77]. So, here in this study, 
researchers expect gamers’ technological way of perceiving the use, the 
comfort of use, and flow state for the games may affect quarantine, 
affecting their attitude for knowledge sharing. Therefore, being in 
quarantine may affect gamer attitudes towards knowledge sharing 
directly. Here researchers assume that quarantine situations may have 
some moderation possibilities involving their attitude. So, here re
searchers assume that staying in quarantine or isolation may have some 
moderating effects for attitudes towards knowledge sharing from the 
PU, PEOU, and flow point of view. So here H15, and H17 represent the 
two hypotheses related to quarantine and its effects. 

H15: Higher time of staying in quarantine is positively related to 
higher attitude for knowledge sharing 

H17: Quarantine acts as a moderator between the affecting factors of 
attitude for knowledge sharing a) PU, b) PEOU, c) Flow state 

4. Research methods 

4.1. Procedural design and sample participants 

The researchers of this study employed a self-administered web- 
powered Qualtrics survey questionnaire. They used the questionnaire 
for collecting nonprobability, convenience sampling-based data as the 
sample size is not adequately defined (researchers were unable to get the 
exact number of gamers who play Travian games). This study uses online 
data collection methods to collect responses from geo-demographically 
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diverse online gamers in Iran, India, Vietnam, and Germany. The 
Travian game is popular during the pandemic primarily due to support 
from the game’s Facebook page. The loyal gamers prefer to call them
selves Travian. 

The data collection phase from March to July 2020 in countries such 
as Iran, India, Vietnam, and Germany provided a crucial snapshot of 
knowledge sharing among online gamers during the peak period of 
COVID-19 restrictions. This timeframe encapsulated the varying in
tensities of lockdowns and quarantine measures across these nations, 
offering a comprehensive understanding of how these moderators 
influenced attitudes towards knowledge sharing among gamers. In Iran, 
India, and Germany, this period witnessed fluctuating degrees of lock
downs, transitioning from strict to gradual relaxations, impacting 
gaming behaviors and community engagement. Vietnam, known for 
stringent quarantine measures, showcased a unique landscape for 
knowledge exchange within the gaming community during these 
months. Analyzing data from this timeframe allowed for a nuanced 
exploration of the diverse impacts of lockdown and quarantine as 
moderators of attitudes towards knowledge sharing among online 
gamers amidst the unprecedented challenges posed by the pandemic. 

Researchers provide monetary incentives to the respondents for 
expediting the process. Researchers also explained the research objec
tive to the respondents. Primarily, the survey targets those gamers who 
have played for a minimum of six months. Screening questions before 
the actual data collection helps in establishing proper compliance with 
the objective for collecting relevant data. Such questions are essential to 
ensure that respondents are familiar with the research. Questions like 
(1) how many days are you playing the game, (2) how long do you try to 
use all features, and (3) how doyou prefer to play with other Travian. 
Only those who successfully fit into the prescribed criteria are encour
aged to finish the survey. Researchers want to get rid of missing data, so 
they used this approach. After eliminating all incomplete or missing , 
researchers considered 496 respondents for this research at a 95 % 
confidence level. 

4.2. Measures 

Researchers analyze and measure the primary data quantitatively for 
this research using existing scales from available relevant pieces of 
literature. However, customer knowledge flows are an exception to this 
way of scale measurement as there is no standard questionnaire avail
able for this. So, researchers here used a scale based on the interpreta
tion of previous relevant literature. Researchers use the Likert-type scale 
to gather data for Travian games, where "1″ denotes disagree, and "5″ 
stands for agree. 

4.3. Common method bias 

The researchers used common method bias for arranging the items, 
reverse coding them, and explaining the built-in purpose and association 
between constructs to decrease the common method bias (CMB) [160]. 
Here researchers employed Harman’s single factor method for dealing 
with CMB as the first factor showed 39.2 % variance below the 
acceptable threshold of 50 %. So, here researchers ruled out CMB [144]. 

Here also researchers employed the orthogonal rotation method 
within structural equation modeling, which can discern common 
method bias [114]. By applying rotation techniques like varimax or 
quartimax, factors representing knowledge sharing, engagement, lock
down, and quarantine can be disentangled. This process separates 
common method effects from genuine relationships, unveiling distinct 
contributions of each variable. Postrotation factor loadings elucidate 
how lockdown and quarantine, as moderators, uniquely impact knowl
edge sharing and engagement, effectively addressing common method 
bias and ensuring a clearer understanding of their nuanced influences in 
the context of online gaming during the pandemic. 

5. Results 

5.1. Demographic profile analysis 

In recent years, fierce competition between online gaming com
panies has propelled them towards the customers and their knowledge. 
Therefore, in this paper, by surveying 496 users of the Travian online 
game, it is attempted to confirm the proposed conceptual model and, as 
a result, help the Travian game company in supplying the games by 
users’ requests and needs. Table 1 summarizes the respondents’ profiles. 
Among the respondents, females accounted for 44.6 %, while males 
constituted 55.4 % of the sample. Moreover, individuals aged between 
25 and 30 years comprised 40 % of the total number of respondents, 
with a notable majority holding bachelor’s degrees (33.9 %). Addi
tionally, the data indicated that the majority of respondents (40.5 %) 
possessed more than three years of experience with the Travian game. 
Table 1 shows the demographic analysis of all the respondents. 

5.2. Research model assessment: reliability and validity 

The research model has an acceptable fit index (x2/df = 2.225, p <
0.001, RMSEA = 0.035, GFI = 0.93, AGFI = 0.91, CFI = 0.98) as per the 
comparison with the recommended threshold values of Hair et al. [81] 
as shown in Table 2. 

Table 3 depicts the detailed factor analysis with factor loadings of 
items that are more than 0.50. The reliability and AVE scores represent 
internal consistency which is more than the acceptable values of 0.7 and 
0.5. These values indicate the study’s scales followed criterion norms 
[81]. For factor loadings of each item exceeding 0.5, the convergent 
validity is established [188]. The indicator loadings for the observed 
variables, including PEOU (0.74), PU (0.67), FLOW (0.61), AKS (0.58), 
IKS (0.71), ABOUT (0.64), FROM (0.56), FOR (0.72), LOCK (0.67), and 
QUART (0.66), collectively exhibit substantial associations with the 
latent construct. Complementing these loadings, the corresponding 
t-values, notably PEOU (5.22), PU (4.11), FLOW (3.54), AKS (3.29), IKS 
(4.71), ABOUT (4.22), FROM (3.31), FOR (4.25), LOCK (4.31), and 
QUART (4.32), signify a robust statistical significance for these re
lationships. The observed high loadings (exceeding the commonly 
accepted threshold of 0.5) combined with t-values surpassing the con
ventional critical threshold of 2.0 collectively affirm the strong 
convergent validity of these indicators, indicating their reliable 

Table 1 
Demographic profile of sample respondents.  

Characteristics Percentage Frequency 

Gender: 
Female 

44.6 221 

Male 55.4 275 
Total  496 
Age 
>20yrs 

16.1 80 

20–25yrs 36.7 182 
25–30yrs 40.3 200 
>30yrs 6.9 34 
Total  496 
Education: 

Diploma 
17.7 88 

Associated Diploma 21 104 
Bachelor 33.9 168 
Master ≥ 27.4 136 
Total  496 
Travian game experience 

|>1yr 
16.5 82 

1–2 yrs 20.2 100 
2–3 yrs 22.8 113 
3> 40.5 201 
Total  496 

Source: Authors’ survey data. 
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representation of the underlying construct under investigation [29]. 
So, researchers tested the conceptual structural model after con

firming the model fit which shows an acceptable fit for the data in the 
model (x2/df = 2.212, p < 0.001, RMSEA = 0.032, GFI = 0.92, AGFI =
0.89, CFI = 0.98). Table 3 shows the internal reliability in all acceptance 
range as all alpha values are above the cut-off value of 0.7 [149]. The 
researchers also employ the heterotrait-monotrait ratio of correlations 
(HTMT) to test the discriminant validity as it is stronger than 
cross-loadings criterion analysis [4]. The HTMT analysis shows values 
below 0.85 which signifies the discriminant validity is intact for the 
variables (refer to Table 4). 

6. Results 

6.1. Structural model evaluation & hypothesis testing 

Researchers test the hypotheses after evaluating structural model 
fitness and use Bayesian estimation to explore the assumptions, which is 
notably known as Bayesian structural equations modelling (SEM). 
Bayesian analysis synthesizes data for any prior distribution that the 
analyst believes or has knowledge about model parameters to achieve a 
posterior distribution that summarizes the parameters’ information. The 
Bayesian estimation has some advantages over structural equation 
modelling, including (1) explicit adjunction of preliminary data with 
current data about the model parameters, (2) excellent performance for 
small samples, (3) testing hypothesis and estimation with any function 
of the model parameters [12]. Table 5 shows the direct relationships of 
hypotheses 1–15 with their standard regression coefficients. With 
standard regression coefficients less than 0.05, the hypothesis is 
accepted, and more than 0.05, it is rejected. Table 5 represents the hy
pothesis results, and Fig. 4 shows the tested structural model for H16a. 
Table 5 depicts the confidence interval for each hypothesis. The confi
dence intervals for all hypotheses except the eighth suggest not con
taining zero. It illustrates that all the hypotheses are supported. Fig. 5 
represents the moderation effect of lockdown towards PEOU for H16b. 
Fig. 6 showsthe moderation effect of lockdown on the FLOW state 
(H16c). Fig. 7 represents quarantine moderation effects on PU (H17a). 
Fig. 8 shows the quarantine moderation on PEOU (H17b). Fig. 9 rep
resents the moderation effects of quarantine for the FLOW state. 

6.2. Moderation effect of lockdown and quarantine by regression analysis 

The moderation effect of lockdown and quarantine is represented by 
the regression analysis [5], as shown in Table 6. The moderated 
regression analysis studies the impact of moderating study variables on 
the PEOU, PU, Flow state relationship with the attitude towards 
knowledge sharing by the online gamers. Here, in this study, researchers 
enter PEOU in the first step followed by lockdown (LOCK), and finally, 

in the third step, they employ the interaction of PEOU with LOCK. This 
whole process is now repeated for PU and FLOW, respectively, with 
LOCK. Table 6 shows LOCK’s strong moderation effect on PEOU, PU, and 
FLOW with the attitude towards online gamers’ knowledge sharing. 
Hypotheses H16a, H16b, and H16c explain LOCK’s significant moderating 
effect on Attitude for PEOU, PU, and FLOW. Similarly, hypotheses H17a, 
H17b, and H17c of this study illustrate a significant moderation effect of 
Quarantine (QUART) on the relationship of PEOU, PU, and FLOW in 
online gamers’ attitude towards knowledge sharing. 

If the individual moderating effect of LOCK and QUART is consid
ered, then the results signify a more substantial moderating effect of 
QUART on online gamers’ attitude towards knowledge sharing than that 
of LOCK. 

7. Discussion of results 

The study reveals a strong link: positive attitudes towards knowledge 
sharing among Travian gamers significantly impact their actual 
knowledge sharing behavior. This game-induced positivity drives users’ 
intent to share knowledge, facilitating greater interaction and knowl
edge exchange [103]. Furthermore, the research supported the effects of 
perceived usefulness (PU) on both individual knowledge sharing (IKS) 
and aggregate knowledge sharing (AKS). Notably, the impact of PU on 
attitude towards knowledge sharing was more pronounced (0.54 >
0.44), indicating that elevating PU leads to a greater increase in AKS 
compared to IKS. The study underscores how active gaming engagement 
during COVID-19 enhances users’ perception of the user-friendly game 
interface, promoting meaningful social interactions and knowledge ex
change among addicted gamers. This research adds to the literature on 
gaming websites’ role in enhancing sociability among users, empha
sizing the impact of game features on fostering interactive and engaging 
social environments [107]. 

The study investigated relationships between perceived ease of use 
(PEOU), flow, and knowledge sharing among Travian game users. PEOU 
demonstrated a nonsignificant yet influential role in both individual 
(IKS) and aggregate (AKS) knowledge sharing, with perceived usefulness 
(PU) mediating its impact on IKS. This emphasizes that enhancing PEOU 
indirectly boosts PU (0.22 > 0.18), fostering knowledge exchange in
tentions among users during COVID-19. However, while flow positively 
influenced individual knowledge-sharing intentions (IKS), it did not 
significantly impact aggregate knowledge sharing (AKS) [39]. Users’ 
immersion in the flow state provided mental respite amidst the 
pandemic, fostering an intent for knowledge sharing but not signifi
cantly altering attitudes. This reveals how engagement in the flow state 
contributes to the intention, not the attitude, for knowledge sharing 
among gamers during challenging times [228]. 

The study explored the impact of PEOU on PU and Flow state among 
multiplayer game users. The findings revealed a substantial positive 
influence, with a regression coefficient of 0.3 for PU (H9) and 0.46 for 
flow (H10). This implies that a one-unit increase in PEOU’s standard 
deviation leads to significant 30 % and 46 % increases in PU and flow, 
respectively. The user-friendly nature of multiplayer gaming websites 
notably influences gamers’ perceptions of usefulness and their immer
sive flow experiences. This underscores how perceived ease of use fos
ters perceived usefulness and flow, influencing users’ intentions and 
attitudes towards knowledge sharing within gaming communities [110]. 

H11, H12, and H13 investigated the influence of intention to knowl
edge sharing (IKS) on customer knowledge flows among multiplayer 
game users. All three hypotheses were supported, showcasing the impact 
of IKS on various facets of knowledge exchange. Notably, the effect of 
IKS is more pronounced on knowledge about and for the customer, with 
29 % and 23 % increases, respectively. Sharing knowledge emerges as 
pivotal in multiplayer gaming, particularly in relation to customer- 
related knowledge. The study highlights a stronger association be
tween IKS and knowledge for/about customers than with knowledge 
acquired from fellow gamers, emphasizing how understanding fellow 

Table 2 
Model fit criteria and acceptable fit interpretation.  

Model fit Criterion Acceptable 
Level 

Actual 
Value In 
this 
Analysis 

Interpretation Reference 

Chi-square 2.0 to 5.0 2.225 Accepted [197, 
218] 

Goodness of fit 
index (GFI) 

0.90 - 0.95 0.93 Accepted [181] 

Adjusted Goodness 
of fit index (AGFI 

0.90- 0.95 0.91 Accepted [197] 

Comparative Fit 
Index (CFI) 

>= 0.95 or 
Closure to 1 

0.98 Accepted [97] 

Root mean square 
error of 
approximation 
(RMSEA) 

0 to 0.08 0.035 Accepted  
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Table 3 
Research model assessment: factor loading, variance inflation factor (VIF), average variance extracted (AVE), constructed reliability (CR) and alpha.  

Construct & Codes Measurement items sources Factor 
Loading 

VIF AVE CR Cronbach 
alpha 

Perceived ease-of-use Adopted from Hsu and Lu, [93]  3.852 0.751 0.928 0.831 
PEOU       
PEOU1 Learning to participate in the online game community is easy for me 0.786     
PEOU2 It is easy for me to become skillful at participating in online game community 0.817     
PEOU3 I think it is easy to participate in the online game community 0.742     
Perceived usefulness Adopted from Hsu and Lu, [93]  3.205 0.772 0.956 0.852 
PU Instructions: The purpose of playing online games includes relaxation, playfulness, fun.      
PU1 It enables me to accomplish the purpose of playing the game more quickly 0.778     
PU2 It enables me to fulfill the purpose of playing the game effectively 0.793     
PU3 It enables me to satisfy the purpose of playing the game easier 0.797     
Flow state Adopted from Hsu and Lu, [93]  4.025 0.763 0.953 0.829 
FLOW Instructions: The word ‘‘flow’’ describes a state of mind sometimes experienced by       

people involved in some activity. One example of flow is when a user is playing       
exceptionally well and achieves a state of mind where nothing else matters but the       
online game: you engage in an online game with total involvement, concentration, and      

FLOW1 Do you think you have ever experienced flow in playing the online game 0.836     
FLOW2 In general, how frequently would you say you have experienced flow when you play 

online game 
0.817     

FLOW3 Most of the time, I play online game and feel that I am in flow 0.821     
Attitude toward Adopted from Hau and Kim, [82]  3.473 0.713 0.945 0.926 
knowledge sharing       
AKS       
AKS1 My knowledge sharing is good to me 0.792     
AKS2 My knowledge sharing is a wise move 0.798     
AKS3 I like knowledge sharing 0.768     
AKS4 My knowledge sharing is valuable to me 0.781     
Intention to Adopted from Hau and Kim, [82]  4.125 0.679 0.937 0.908 
knowledge sharing       
IKS       
IKS1 I will share innovation-conducive knowledge. 0.773     
IKS2 I will share innovation-conducive knowledge at the request of other players in my 

community 
0.779     

IKS3 I intend to share innovation-conducive knowledge more frequently in the future. 0.793     
IKS4 I will try to share innovation-conducive knowledge more effectively. 0.695     
Knowledge about Adopted from Garcia-Murillo and Annabi, [68]; Desouza and Awazu, (2005);  3.576 0.778 0.916 0.925 
customer Rowley, (2005); Salomann et al., [173]      
ABOUT       
ABOUT1 I tell the Travian gamers about my age. 0.765     
ABOUT2 I tell the Travian gamers about my gender. 0.759     
ABOUT3 I tell the Travian gamers about the background of playing online games. 0.753     
ABOUT4 I tell the Travian gamers about my satisfaction with its game. 0.784     
ABOUT5 I tell the Travian gamers about my education status. 0.764     
Knowledge from Adopted from Gibbert et al. [73]; Bose and Sugumaran, (2003); Smith and McKeen,  3.472 0.743 0.953 0.917 
customer (2005)      
FROM       
FROM1 I have enough information about other similar games. 0.787     
FROM2 I tell the Travian gamers about how to play similar games. 0.789     
FROM3 I tell the Travian gamers about the advantages and disadvantages of other online games. 0.799     
FROM4 I tell the Travian gamers about the newest online games and ideas for improvement as I 

get encouragement. 
0.802     

FROM5 I will suggest constructive comments for making the Travian game interesting. 0.789     
Knowledge for 

customer 
Adopted from Gibbert et al. [73]; Gebert et al. [69]; Salomann et al. [173]  3.307 0.732 0.954 0.949 

FOR       
FOR1 The Travian game provides enough information about how to play for me. 0.774     
FOR2 The Travian game provides enough information about other similar games for me. 0.758     
FOR3 The Travian game provides enough information about the disadvantage of playing 

more 
0.782      

than usual for me      
Lockdown Adopted from Dryhurst et al. [56]; Floyd et al. [66]  3.787 0.871 0.921 0.979 
LOCK       
LOCK1 I have played online games while on lockdown to avoid boredom. 0.769     
LOCK2 I follow lockdown rules and avoid physical interaction with peer gamers. 0.721     
LOCK3 I always want to interact digitally with fellow gamers to avoid loneliness. 0.743     
LOCK4 I feel motivated to play online games and share my experience with peers. 0.778     
Quarantine Adopted from Grenfell & Drew, [77]  2.892 0.751 0.982 0.982 
QUART       
QUART1 I have played online games while being in quarantine at some stage of traveling. 0.809     
QUART2 I try to share my experience of gaming with peers while in quarantine. 0.763     
QUART3 I am connecting with peers through various digital platforms. 0.791     
QUART4 I feel satisfied by playing online games while in quarantine. 0.757     

Source: Authors’ survey data. 
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players motivates robust information sharing, significantly benefiting 
other players’ knowledge [60]. 

H14 and H15 examined how lockdown and quarantine influence on
line gamers’ attitudes towards knowledge sharing. Amidst the 
pandemic, gamers found increased time for regular engagement with the 
Travian game. New players, drawn into gaming due to COVID-19, ex
press happiness in sharing their experiences [151]. Both new and 
existing gamers emphasize the significance of shared knowledge for 
engaging gameplay [216]. Lockdown and quarantine serve as modera
tors, enhancing gaming time and fostering knowledge exchange among 

gamers [18]. Gamers perceive gaming activities as avenues for social
ization and time utilization during these restrictive periods. 

Lockdown and quarantine serve as pivotal moderators influencing 
gamers’ attitudes towards knowledge sharing, primarily through 
perceived comfort and ease facilitated by gaming websites, alongside 
the induced flow state during gameplay. Amidst stay-at-home mandates, 
gaming activities play a crucial role in mitigating the adverse effects of 
social isolation. By fostering interactive gaming experiences, these 
practices not only decrease potential conflicts among players but also 
alleviate COVID-19-induced stress, particularly among vulnerable 

Table 4 
HTMT analysis.  

Study Variables Mean Standard PEOU PU FLOW ABOUT FROM FOR LOCK QUART IKS AKS   

Deviation           
PEOU 3.312 0.912 1          
PU 2.637 0.861 0.079** 1         
FLOW 3.121 0.831 0.061** 0.082 1        
ABOUT 4.543 0.712 0.078 0.069 0.036 1       
FROM 4.432 0.783 0.114 0.048 0.073 0.331** 1      
FOR 4.129 0.742 0.027 0.056 0.001 0.141** 0.161** 1     
LOCK 4.778 0.673 0.056 0.038 0.033 0.241** 0.201** 0.281** 1    
QUART 4.028 0.687 0.047 0.041 0.003 0.341** 0.272** 0.195** 0.325** 1   
IKS 3.012 0.799 0.078 0.035 0.046 0.418** 0.381** 0.307** 0.305** 0.406** 1  
AKS 4.916 0.928 0.089 0.041 0.031 0.039** 0.329** 0.141** 0.409** 0.326** 0.416** 1 

Source: Authors’ analysis on Survey Data:. 
** p < 0.01, N = 496. 

Table 5 
Hypothesis outcome after testing.  

Hypotheses standard regression coefficient standard error standard deviation lower limit upper outcome limit 

H1 0.508** 0.000 0.022 0.746 0.832 supported 
H2 0.439** 0.002 0.044 0.351 0.525 supported 
H3 0.501** 0.002 0.039 0.462 0.615 supported 
H4 0.183** 0.002 0.051 0.084 0.285 supported 
H5 0.223** 0.001 0.034 0.159 0.292 supported 
H6 0.138** 0.002 0.051 0.042 0.237 supported 
H7 0.198** 0.002 0.056 0.09 0.306 supported 
H8 0.060** 0.003 0.057 − 0.053 0.174 Not supported 
H9 0.299** 0.002 0.048 0.201 0.39 supported 
H10 0.465** 0.002 0.049 0.368 0.56 supported 
H11 0.157** 0.001 0.02 0.267 0.548 supported 
H12 0.288** 0.000 0.012 0.378 0.578 supported 
H13 0.233** 0.000 0.015 0.321 0.527 supported 
H14 0.391** 0.001 0.047 0.322 0.539 supported 
H15 0.479** 0.002 0.046 0.331 0.511 supported 

Source: Authors’ survey data analysis. 
** p < 0.05. 

Fig. 4. Moderation effect of lockdown on PU 
Source: Authors’ survey data analysis. 
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individuals within gaming communities [231]. The comfort and ease 
provided by gaming platforms, coupled with the immersive flow state, 
offer a refuge from isolation, fostering a sense of engagement and con
nectivity. Consequently, these moderators amplify gamers’ attitudes 
towards knowledge sharing, contributing to a harmonious and sup
portive environment within the gaming sphere, particularly during 
times of widespread restrictions and uncertainties. Fig. 10 represents all 
the path analyses of all the hypotheses for the new structural equation 
model of this study. 

8. Implications  

a. Theoretical implications 

The study aims to examine intrinsic motivators (PU, PEOU, Flow 
state) driving gamers to freely share knowledge. Using an integrated 
model based on TAM and Flow theory, it explores these motivators’ 
impact on gamers’ knowledge-sharing activities. Findings confirm TAM 
relationships: PU and PEOU significantly influence gamers’ knowledge- 

Fig. 5. Moderation effect of lockdown on PEOU 
Source: Authors’ survey data analysis. 

Fig. 6. Moderation effect of lockdown on flow 
Source: Authors’ survey data analysis. 

Fig. 7. Moderation effect of quarantine on PU 
Source: Authors’ survey data analysis. 
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sharing attitude and intention. Higher utility and lower complexity 
heighten sharing inclination. This aligns with the model of Schepers and 
Wetzels [176], yet here, PU notably influences attitude more than 
intention, while PEOU affects intention more than perspective. Players 

perceiving more utility increase sharing attitude; reduced complexity 
boosts sharing intention. Contrary to Park [154], PU and PEOU do not 
directly impact intention, but they affect attitude. The study’s theoret
ical contribution extends to how gamers share knowledge amidst 
COVID-19, examining moderating factors shaping their attitude. 

The study underscores quarantine’s substantial moderating impact 
over lockdown on online gamers, an area overlooked in prior research 
[17]. Introducing a model encompassing gaming, knowledge sharing, 
and personal engagement during stay-at-home periods, this study fills a 
research gap [16]. Games, fostering frequent interaction amidst the 
pandemic, diminish psychological distance among gamers. This study 
pioneers the structural modeling use of lockdown and quarantine as 
moderators, extending prior work [19]. While lockdown is integrated 
into gamers’ lives, quarantine prompts a desire for connection and 
sharing, affecting PU, PEOU, and Flow for online gamers amidst un
certain networks. 

This study delved into the nuanced relationships among PEOU, PU, 
flow state, and knowledge-sharing intention. It revealed that PEOU’s 
influence on knowledge-sharing intention, mediated via PU (H6), held 
more weight than its direct impact, offering deeper insights. Consistent 
with King and He [111], PU exerts a profound influence on intention, 
capturing much of PEOU’s impact. While PEOU significantly bolsters 
knowledge-sharing intention (H4, H5), its direct impact is less crucial, 
supported despite mixed prior findings ([117]; Ma et al., 2005; [195]). 
The logical link suggests that users’ perception of knowledge-sharing 
ease might be influenced by game usability. Additionally, flow state 
emerges as a crucial predictor for knowledge-sharing intention (H7, H8), 
aligning with Hsu and Lu’s model [93], emphasizing the need for games 
to fulfill individual leisure desires for enhanced flow experiences. 

Fig. 8. Moderation effect of quarantine on PEOU 
Source: Authors’ survey data analysis. 

Fig. 9. Moderation effect of quarantine on FLOW 
Source: Authors’ survey data analysis. 

Table 6 
Moderating effect of lockdown (LOCK) and quarantine (QUART) on attitude 
toward knowledge sharing (AKS).  

Study variables β t F R2 Adjusted 
R2 

Step 
1    

32.283** 0.361 0.352  

PEOU 0.265 3.262**     
PU 0.257 3.851**     
FLOW 0.248 3.292**    

Step 
2    

38.864** 0.417 0.408  

LOCK 0.487 9.523**     
QUART 0.351 8.164**    

Step 
3    

43.289** 0.537 0.528  

PEOU * LOCK 0.274 3.564**     
PU* LOCK 0.269 3.345**     
FLOW*LOCK 0.294 3.227**    

Step 
4    

48.652** 0.612 0.563 

PEOU * QUART 0.236 3.424** 
PU*QUART 0.209 3.985** 
FLOW* QUART 0.218 3.215** 

Source: Authors’ survey data analysis. 
** p < 0.01. 
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Notably, PEOU significantly and robustly influences PU (H9), supporting 
Davis [47] and Adams et al. [2]. Moreover, the study uncovers a sig
nificant relation between PEOU and flow state (H10), expanding on Liao 
and Huang’s work [130], indicating flow state as a supportive factor in 
engaging customers through social media channels. 

This analysis synthesizes diverse findings on PEOU and PU re
lationships in gaming contexts. Notably, several studies [61,119,120] 
affirm a positive association between PEOU and PU. If an online game 
lacks perceived usability, it risks user abandonment, as contrary findings 
by Chen et al. (2007) suggest in the e-CRM context, where PEOU does 
not significantly influence PU. Exploring H11, H12, and H13, this study 
indicates knowledge-sharing intention’s substantial impact on different 
facets of customer knowledge, crucial for firms. Positive product image 
enhances word-of-mouth sharing [214], accelerating positive brand 
perception. Petter et al. [159] and Suh and Han [194] highlight PU’s 
role in user satisfaction, trust, and subsequent knowledge sharing. Lynn 
et al. [136] stress PEOU and PU as pivotal in website effectiveness, 
crucial for gathering customer-related information. In the gaming 
sphere, features of online games, critical for user engagement [26], 
strongly influence gamers’ association and commitment.  

b. Practical managerial implications 

The managerial implication underscores the importance of under
standing these factors’ nuanced impacts. This approach allows for a 
tailored game development strategy, emphasizing features that promote 
knowledge sharing and engagement. Developers can leverage insights 
from the model to design online gaming experiences that adapt to 
varying pandemic conditions, fostering stronger user engagement by 
integrating features sensitive to the influences of lockdowns and quar
antines. Consequently, this tailored approach ensures more captivating 
and adaptable gaming experiences for users during unprecedented 
times. 

The practical implication explores crafting adaptable gaming expe
riences. For instance, game developers can utilize this model to design 
in-game mechanisms sensitive to lockdown severity—introducing 
collaborative challenges or virtual events during strict lockdowns. 
Similarly, during quarantine periods, fostering knowledge exchange 
through interactive tutorials or forums can enhance user engagement. 
This approach enables developers to tailor gaming experiences, intro
ducing features aligning with pandemic restrictions, ensuring sustained 
user involvement despite varying lockdown and quarantine conditions. 

Employing a model with lockdown and quarantine as moderators in 
the online gaming sector offers practical insights. Game developers can 
adapt gameplay during stringent lockdowns by introducing collabora
tive challenges or virtual events, fostering engagement. Quarantine 
periods can be utilized for knowledge exchange through interactive 
tutorials or forums, enhancing user involvement. This model enables 
tailored gaming experiences aligned with pandemic restrictions, 
ensuring sustained engagement despite varying lockdown and quaran
tine conditions. Moreover, it informs strategies for platform enhance
ments, such as user-friendly interfaces or community-building features, 
optimizing gaming experiences during challenging periods. 

The study’s outcomes yield crucial managerial implications, partic
ularly in the realm of online gaming development. First, developers 
should acknowledge that gamers predominantly share experiences 
related to quarantine rather than lockdown situations. This insight in
forms the creation of more compelling game features, capitalizing on 
users’ intrinsic motivations, especially considering potential future 
pandemics. Elements such as perceived ease of use (PEOU), perceived 
usefulness (PU), and the flow state hold sway in gamers’ enjoyment and 
engagement during pandemics, underscoring their importance in game 
development [226]. This insight also extends to over-the-top channels, 
suggesting potential for unexplored popularity in gaming. 

Second, the robust exchange of ideas among gamers, evident even 
during the pandemic, emphasizes the significance of understanding 
gamers’ attitudes and philosophy. Developers must not overlook this 
inherent tendency but instead leverage and cater to gamers’ penchant 
for sharing knowledge and intentions, integrating their insights into 
game design philosophies [178]. 

Third, the study highlights online gaming’s impact on the social 
ecosystem during COVID-19, offering a window for developers to miti
gate gamers’ stress and boredom through game engagement strategies 
[175]. This understanding paves the way for stress-alleviating features 
in future game development, targeting intrinsic satisfaction and 
fostering a sense of belongingness among gamer communities. 

Moreover, amidst uncertainty, proactive game development strate
gies should target fulfilling gamers’ needs, leveraging online gaming’s 
potential to alleviate mental distress amidst isolation and uncertainty. 
Understanding gamers’ daily lives and their inclination towards online 
gaming during stressful times is pivotal for future game development 
[182]. Addressing intrinsic motivators through thoughtful incentives 
can enhance engagement during similar stressful events in the future. 
Recognizing the intricacies of human sensitivity in game development, 

Fig. 10. The structural equation model. 
Source: Authors’ survey data analysis. 
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particularly in incentivization strategies, will be crucial for engaging 
gamers during challenging times [58,208]. Identifying and incorpo
rating intrinsic behavioral motivators into game design, amidst condi
tions akin to COVID-19, remains paramount [96]. 

Measuring human sensitivity within online gaming contexts involves 
understanding player behaviors, motivations, and responses to in
centives. Incentives in gaming can be diverse, ranging from in-game 
rewards to social recognition or competitive rankings. To gauge 
human sensitivity, researchers can focus on:  

a. Behavioral Analysis: Observing how players respond to different 
incentives offers insights. Tracking in-game actions, preferences, and 
interactions helps discern sensitivities to various incentives.  

b. Surveys and Questionnaires: Gathering player feedback on incentive 
structures reveals preferences and sensitivities. Questions on 
preferred rewards, motivators, or reactions to different incentives 
offer valuable data.  

c. Neuroscientific Methods: Employing neuroscience tools like EEG or 
fMRI during gameplay helps measure cognitive and emotional re
sponses, providing insights into sensitivities to incentives at a 
neurological level.  

d. Player Engagement Metrics: Analyzing player retention rates, session 
duration, or participation in incentive-based activities helps assess 
the impact of incentives on human sensitivity and engagement. 

By amalgamating these approaches, game developers can grasp how 
players respond to incentives, tailor them effectively, and enhance 
gaming experiences, ultimately tapping into and understanding human 
sensitivities within online gaming environments. In online gaming, 
technology plays a crucial role in controlling the flow of communication, 
ensuring efficient and engaging interactions among players in the 
following ways: 

a. Real-time Chat Systems: Integrated chat features enable instanta
neous communication among players during gameplay. Games like 
MMORPGs (Massively Multiplayer Online Role-Playing Games) use 
chat systems allowing players to strategize, socialize, or seek assis
tance in real time, enhancing coordination and teamwork.  

b. Voice Chat Applications: Dedicated voice chat platforms or in-game 
voice communication tools optimize coordination in team-based 
games. For instance, titles like "Fortnite" or "Call of Duty" leverage 
voice chat, enabling seamless communication and strategizing 
among teammates.  

c. Integrated Communication Tools: Platforms offering integrated 
communication tools, such as in-game mail or notification systems, 
streamline interactions. For instance, notifications for quest updates 
or in-game events maintain player engagement and facilitate timely 
communication.  

d. Social Media Integration: Linking games with social media platforms 
allows players to share achievements, invite friends, or discuss 
gameplay. This integration enhances the flow of communication, 
extending the gaming experience beyond the game itself. These ex
amples highlight how technology-driven communication tools in 
online gaming facilitate smoother, more coordinated, and engaging 
interactions among players, ultimately enhancing the overall gaming 
experience. 

Therefore, understanding the interplay of social ecosystems and in
dividual behavior during stressful times guides the identification of 
intrinsic motivators for future game development, steering attention 
towards user engagement and digital ecosystem dynamics. Finally, 
leveraging technology to analyze online gamers’ attitudes and 
knowledge-sharing intentions provides valuable insights into user 
behavior [146,158]. This amalgamation of social and technological 
understanding offers a deeper comprehension of user engagement 
within the digital realm, guiding more insightful game development 

practices centered around fostering communication flow and under
standing users’ behavior.  

c. Limitations and future research direction 

Like all research, this study has its shortcomings. The first limitation 
indicates having a possibility of cross-sectional variables regarding data 
collection as data are collected from March to July 2020. Since re
spondents’ behavior may differ from that in other online games, future 
researchers can attempt to collect data for more than one online game. 
This practice can be tested for a better understanding of comparable 
study analysis. As data are from Iran, India, Vietnam, and Germany, 
where lockdown and quarantine regulations differ from time to time, 
future researchers can have a broad timeline for data collection where 
post-COVID-19 online gamers’ attitudes can be studied. Also, to get 
more generalized data, in the future, researchers can include more 
countries in the study. Other antecedents of online gaming, like exper
tise and experience, may be considered while designing future research. 

One potential limitation of this research lies in the sampling meth
odology and sample size definition. The utilization of a nonprobability 
convenience sampling approach alongside the lack of a precisely defined 
sample size might limit the generalizability of findings. Future re
searchers can acknowledge context-specific insights and recommend 
future research employing more robust sampling techniques for broader 
generalizability. The reliance on self-administered, web-powered 
Qualtrics surveys could have introduced some methodology-related 
limitations to the accessibility of online platforms, potentially 
excluding certain segments of the gaming population. Additionally, the 
inability to ascertain the exact number of gamers engaging in Travian 
games could affect the representativeness of the sample. Future studies 
could address this limitation by employing more robust sampling 
methods, such as random sampling techniques, to ensure a more diverse 
and representative participant pool. Furthermore, supplementing 
quantitative approaches with qualitative studies or experiments could 
provide richer insights into the nuances of attitudes and behaviors 
related to knowledge sharing among online gamers in different socio- 
cultural contexts during the pandemic. Future researchers can empha
size contextual relevance and caution in broad applicability for analysis. 

The study cannot reveal much of online gamers’ profiles based on 
their social position, for example the local impact on middle-aged adult 
gamers who are away from their families in either lockdown or quar
antine. This gerontological inclusion of online game studies is not 
addressed here. The use of technology in older online gamers is over
looked here. More in-depth studies can target social belongingness and 
loneliness on the experience of gaming in the future. Future researchers 
can explore information flow patterns and neurological aspects of un
derstanding for fellow peer communities. 

More studies can explore COVID-19 post-traumatic stress disorder 
and its effect on gamers’ mental health. Future researchers can work on 
the co-design and co-production of better online games. More psycho
logical parameters can be included for a future scope of research. This 
research attempts to study the effect of all these machines on the social 
ecosystem and the process of online gamers’ features. 

9. Conclusion 

This study explores TAM and Flow’s impact on knowledge sharing in 
the Travian game, uncovering insights crucial for enhancing customer 
engagement and innovation in online gaming management. This study 
highlights the influential factors shaping knowledge sharing in the 
Travian game. Findings indicate that perceived Flow directly impacts 
users’ enjoyment and time perception, influencing knowledge-sharing 
intention. Both PU and PEOU significantly affect this intention, with 
PU exerting a more pronounced influence. Furthermore, PEOU posi
tively influences Flow and PU, consistent with prior research by 
Sanchez-Franco and Roldan [174]. PEOU’s role in creating an enjoyable 
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user experience fosters Flow and PU, encouraging knowledge sharing, in 
line with prior studies. The study highlights PU’s dominant impact 
(0.439) on knowledge-sharing intention compared to Flow (0.198). 
Similarly, PU (0.501) holds a more substantial sway on attitudes to
wards knowledge sharing than Flow (0.060). It advises Travian man
agers to prioritize PU to engage users in knowledge sharing, followed by 
focusing on enhancing Flow. Emphasizing PEOU is crucial as it in
fluences users’ perception of game validity and fosters Flow, aligning 
with prior research suggesting that meeting user needs and providing 
information aid in creating a conducive Flow state. 

The study’s final hypotheses highlight the pivotal role of an engaging 
game environment in fostering player involvement, leading to increased 
participation in game improvement. This aligns with Fan et al. (2012), 
emphasizing user engagement and loyalty through shared experiences. 
Establishing initial relationships, as proposed by Sue et al. [192], facil
itates gathering user data and knowledge, aiding the Travian game 
company in tailoring innovations to meet player needs and gain a 
competitive edge. The study suggests leveraging player knowledge 
during the pandemic by enhancing player engagement in the company’s 
processes. Limitations include sole focus on Travian game users, war
ranting exploration in diverse game contexts. Future studies could delve 
into additional variables like designer reality, trust, and usage, 
impacting user attraction in online games. Utilizing e-CKM tools in game 
environments deserves exploration, and longitudinal data collection can 
offer deeper insights into knowledge-sharing dynamics among players. 
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