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 The massively multiplayer online games (MMOGs) continue to grow in 

popularity, and it has become particularly important to understand the key 

factors that influence team playability. While existing research has focused 

primarily on system functionality and individual player experience, 

insufficient attention has been paid to the role of team dynamics in player 

satisfaction. This study focuses on the core variables that influence team 

playability, including teamwork, task dependency, team loyalty (TLO), and 

team relationships (TR), and explores how these variables work together to 

influence player experience. This study used a combination of exploratory 

research (multi-variates) and a questionnaire survey (N=1064) to initially 

construct a team playability model, which was validated by structural 

equation modeling (SEM). The results show that TR have a significant 

positive effect on teamwork efficiency, and captains with transformational 

leadership (TL) styles not only enhance TR but also further improve overall 

team effectiveness (TE) and player satisfaction. This study provides MMOG 

developers with theoretical support for designing game mechanics centered 

on team interaction to enhance overall playability and player stickiness. 
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1. INTRODUCTION 

Massively multiplayer online games (MMOGs), have recently gained a significant amount of 

importance in the gaming market all over the world. These games are appealing to players because they 

provide them with the opportunity to collaborate and communicate in real-time within a highly interactive 

virtual world. Within this world, they tackle a variety of tasks and challenges together. In contrast to 

traditional single-player games, MMOGs emphasize synchronous multi-user participation, complicated job 

division, and socially dependent interactions. As a result, they emphasize team cooperation as a foundational 

element of the gaming experience [1]-[3]. 

In recent years, studies on online game playability have focused more on system functionality  

(e.g., latency optimization, interface design) and user experience (e.g., immersion, behavioural analysis). 

However, there are times when the relevance of team cooperation is overlooked, particularly the impact of 

team-level dynamics on player experience and game pleasure [4]. Team cooperation is the process in which 

players support each other and collaborate to strive to achieve a common goal network [1]. It is through 

player interaction (the process of interaction between players and other players during the game) which 

directly affects the player”s game experience and engagement, thus enhancing the playability and immersion 
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of the game. The ability of players to work together as a team not only affects their ability to complete tasks 

but also plays a significant role in fostering player involvement and loyalty [5]. 

When it comes to MMOGs, team cooperation takes the form of cooperative combat, the 

accomplishment of tasks, and the sharing of resources, which builds a complex social network [1]. Players 

can build close relationships inside this network through the interactions that they have with their teammates. 

These relationships contribute to the overall appeal of the game and assist in keeping players engaged.  

Role allocations, resource allocation, and the general player experience are substantially influenced by the 

interdependence among team members [6]. But game design research has so far paid scant attention to these 

team-level elements, sometimes ignoring the important roles of team efficacy, loyalty, and task 

interdependence (TI) in forming player experience. Team cooperation in MMOGs strongly affects players” 

emotional involvement and immersion in the game, and not only serves as a practical tool. Therefore, a better 

knowledge of team dynamics is necessary to grasp their effect on player satisfaction. 

To address the complex and multifaceted nature of teamwork in MMOGs, this study utilized a two-

phase research design. First, an exploratory survey was conducted to identify key variables that influence 

team dynamics and to draw insights from prior literature and player behavioral patterns. This phase laid the 

groundwork for the construction of a conceptual model that encompassed the interplay between TI, loyalty, 

leadership, and team relationships (TR). Subsequently, a large-scale questionnaire survey was conducted to 

empirically test the model using structural equation modeling (SEM). The results confirmed significant 

interrelationships between the variables of TI, team loyalty (TLO), and transformational leadership (TL). 

This hierarchical methodological framework not only enhances the theoretical rigor of the proposed team 

playability dynamic model (TPDM) but also provides empirical evidence for improving cooperative game 

design strategies in MMOG environments. By identifying and quantifying factors that enhance or hinder 

teamwork and communication, this study aims to provide actionable insights for MMOG developers and 

designers. These insights are intended to help identify and address challenges in teamwork, ultimately 

creating a more immersive and enjoyable MMOG experience. 

 

 

2. LITERATURE REVIEW 

Playability is an important means of assessing a game’s appeal, interaction quality, and player 

experience in usability, challenge, social interaction, and feedback [7]. Current research uses user tests, 

questionnaires, and behavioral data to quantify interface intuitiveness, task completion, and game pleasure 

[8]. These research approaches focus on the experience of a single player [9], lacking consideration of 

multiplayer interaction dynamics, especially in complex environments like MMOGs. Due to MMOGs” 

unique structure, teamwork, communication, and cooperation are essential [10]. Therefore, this study defines 

team playability as comfortable, pleasurable, and interactive behaviors, including coordination, mutual 

support, and goal-oriented teamwork that occur when players work together to achieve a goal or explore the 

game world. 

Early studies have examined user interface design, single-player task completion efficiency, and 

user satisfaction metrics [7], but this individual-based approach makes it hard to determine how teamwork 

affects MMOGs. Ducheneaut et al. [8] observed World of Warcraft that players do not always collaborate 

during group play. This study found a discrepancy between social interaction and collaborative behavior, but 

did not investigate the team mechanics that caused it. In their study, Gong [11] suggested that players” 

“social identity” and “online social capital” affect their psychosocial results. Social network strength and 

sense of belonging among players are important for psychological well-being and game stickiness, but the 

study focused more on the individual effects of social capital and did not discuss structural factors during 

teamwork, such as task dependence, leadership style, and TLO.  

It can be seen that traditional studies usually assess player behaviour and satisfaction at the 

individual level [12], without a dynamic observation of the quality of team interaction and collaboration. 

While the player experience in large-scale MMOGs is influenced by interface design and game features, it 

also relies heavily on effective teamwork, including factors such as task-related interdependence and TLO 

[13]. However, current research tends to emphasize individual traits in virtual teams (VT), such as emotional 

intelligence and leadership [14], resulting in a lack of systematic analysis of the complex dynamics of team 

interactions in online game playability assessment. In addition, studies have tended to focus on individual 

games without expanding the scope to a variety of game types. Moreover, most studies investigated only one 

type of game and failed to generalize to other types of games. This narrowness leads to significant 

differences in players” game behaviours, such as their willingness to cooperate in teams and their choice of 

social modes, especially in diverse and international online game communities, where empirical analyses of 

playability are scarce [1]. 
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3. HYPOTHESES DEVELOPMENT 

3.1.  Task interdependence 

TI [15] reflects the extent to which team members rely on each other to achieve [16]. In the complex 

environment of MMOGs, tasks are frequently interdependent and demand players to depend on each other 

for certain abilities and collaborate to achieve common goals [17]. By removing physical interaction, 

Teammates are compelled to rely on one another to cooperate and accomplish multifaceted, shared targets. 

Such dependence builds up norms of collaboration in the team, promotes the sharing of knowledge and 

experience about the cooperative approaches, and also boosts affective attachments and TLO [18]. Therefore, 

hypothesize the following: 

 

Hypothesis 1: TI will be positively correlated with TLO. 

 

3.2.  Team loyalty 

TLO refers to the long-term engagement and participation of team members [19]. It includes the 

notion of commitment to the team context in the game, and team dynamics are usually solidified by strong 

member loyalty [12]. Causal antecedents of TLO comprise team participation experience (TPE), cooperation 

knowledge (CK), and team norm (TN). High levels of trust, cohesion, and collective efficiency in pursuit of 

shared goals (SG) indicate that loyalty is strong among the team [5]. Enhancing these elements will not only 

promote stable team bonds but will also help satisfy the social needs of players and stimulate persistence in 

the game [19]. Therefore, hypothesize the following: 

 

Hypothesis 2: TLO will be positively correlated with TR. 

 

3.3.  Team relationship  

TR are a dynamic network of social interactions that reflect the quality of mutual trust, role 

expectations, and information exchange among team members, and have a central impact on team 

adaptability and learning capacity [20]. Although relevant research remains limited, the few studies that have 

explored the relationship between team trust (TT) and team cohesion (TC) reveal that effective teams create 

stratified TR with TT, sharing, collaboration, and TC [6]. We have identified four core aspects of TR, 

including TT, SG, cooperative attitude (CA), and TC, to align with the MMOG player experience. 

Specifically, the TT promotes cohesion and willingness to work, and helps members to support each other 

and share knowledge, leading to improved team productivity [14]. In this manner, TC promotes a high degree 

of member engagement and satisfaction, as they are incentivized to work towards common goals [21]. 

Moreover, CA reflects an attitude of helping and supportiveness, which also improves internal 

communication and group problem-solving in the team [22]. SG itself brings team members having similar 

interests close to each other to work in close cooperation, thus enhancing both team effectiveness (TE) and 

the probability of desired outcomes [23]. Therefore, hypothesize the following: 

 

Hypothesis 3: TR will be positively correlated with TE. 

 

3.4.  Transformational leadership 

TL boosts team cohesion and effectiveness via shared vision, open communication, and individual 

growth support [24]. TL positively influences TR and boosts TE through the promotion of a shared vision, 

transparent communication, and support for individual development [25]. This leadership approach fosters 

trust and cohesion, establishing a psychologically safe environment where team members feel encouraged to 

voice ideas, take calculated risks, and align with group objectives [15]. Therefore, hypothesize the following: 

 

Hypothesis 4: TL will be positively correlated with TR. 

Hypothesis 5: TL will be positively correlated with TE. 

 

3.5.  Team effectiveness 

TE describes the degree to which the outcomes of a team meet established criteria or imply some 

share of the end state or outcome [26]. According to Purvanova and Kenda [27], team performance (TP), 

team viability (TV), and team member satisfaction (TMS) play a significant role in the efficiency of VT. 

Effective teams support the well-being of team members, as well as improve in-game performance in pursuit 

of common goals [28]. Thus, TE is an observable indicator of the impact of player satisfaction at the team 

level on game outcomes. Therefore, hypothesize the following: 

 

Hypothesis 6: TE will be positively correlated with member satisfaction. 
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3.6.  Team playability dynamics model  

This study adopts the input–process–output (IPO) as the foundational framework. The IPO 

framework expresses the essence of how TP influences in a classical systems model manner. This model  

is commonly employed in empirical studies of team and virtual TP, with many related studies explicitly or 

implicitly utilizing the IPO model [29]. Although this study involves related factors such as team trust  

and sharing, it fails to conduct a comprehensive investigation into team collaboration. Therefore, this  

study integrates the IPO model with social identity theory [30] to provide a comprehensive  

perspective on team collaboration, focusing on the full-process experience of team players regarding game 

playability. 

Therefore, based on the integration of the IPO model and social identity theory, a  

conceptual framework was proposed. By introducing the proposed hypotheses, the TPDM was constructed in 

Figure 1. 

 

 

 
 

Figure 1. Team playability dynamics model 

 

 

4. RESEARCH METHODOLOGY  

This study employs a mixed-methods approach, integrating quantitative methods with exploratory 

research. Initially, exploratory research was conducted to identify factors influencing team collaboration  

in exploratory studies [31]. Given the limited scope of existing literature on MMOG playability, a 

comprehensive review of relevant literature was performed to identify specific variables and hypothesize 

potential. Subsequently, quantitative analysis was utilized to conduct detailed mathematical and statistical 

evaluations of the collected data, aiming to uncover relationships among the variables [32]. By collecting 

original data, this approach enables researchers to perform a more intuitive analysis of the model. Partial least 

squares structural equation modeling (PLS-SEM) has been used for data analysis due to its suitability for 

modelling complex structures involving latent variables and multiple causal pathways [33]. PLS-SEM 

enhances the robustness and flexibility of the modelling process in an exploratory setting, in addition to its 

ability to perform predictive and explanatory analyses [32]. 

The target population of this study comprises MMOG players in China. Considering the large size 

of this demographic, the minimum required sample size was determined to be 667 participants (based on an 

effect size of 0.5, α level of 0.05, and power of 0.99). A total of 1,081 questionnaires were collected, and 

after excluding incomplete or invalid responses, 1,064 valid questionnaires were retained, with specific 

demographic information as shown in Table 1. Following the standards suggested by Sarstedt et al. [32], the 

rate of missing or problematic data in social science research should remain below 5%, which aligns with the 

requirements for SEM studies. To address regional and linguistic differences between researchers and 

participants, the survey was conducted online using Question Star and was available in both Chinese and 

English. 
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Table 1. Population information 
Option Counts 

Gender 
Male 578 

Female 460 

Age 
18-25 years 454 

26-35 years 409 

36-45 years 150 
46-55 years 15 

Above 56 years 10 

Education 
High school or lower 239 

College/University 482 

Graduate institute 317 
Weekly hours spent playing 

＜ 5 h 192 

≥ 5 and ＜10h 231 

≥10 and ＜ 30 h 323 

≥30 and ＜ 50 h 234 

≥50 h 58 

The massively multiplayer game you play most often is 

Arena of valor 230 

PUBG 397 

Cross fire 103 
World of warcraft 116 

League of legends 192 

 

 

5. DATA ANALYSES AND RESULTS  

The current data analysis elucidates the relationships between TI, TLO, TR, and TE, and their 

collective impact on the enhancement of Playability (PB) in MMOGs. Structural equation modelling (SEM) 

was applied, yielding significant path coefficients for each hypothesized relationship and supporting the 

interplay of team dynamics on player satisfaction. 

Analyses of reliability and validity were carried out to assess the external factor coefficients of the 

variables, ensuring the accuracy and consistency of the data collected. According to the hair study, reliability 

index measurements included internal consistency, Cronbach”s alpha, and composite reliability (rho_c) 

above the threshold of 0.7 for each construct, and average variance extracted (AVE) above the threshold of 

0.5 for each construct [32]. As can be seen from the results in Table 2, each variable is above the parameter 

thresholds, confirming that the variable data have satisfactory convergent validity. For example, the 

Cronbach’s alpha value of 0.906 for TMS, 0.941 for rho_c, and 0.842 for AVE confirms that the structure 

consistently captures the intended concepts, and the reliability of the data results is very high. Similarly, the 

constructs for the other variables demonstrated strong reliability and validity, confirming the robustness of 

the model in accurately measuring team-related factors in the MMOG environment. 

Subsequently, discriminant validity was assessed using the Fornell–Larcker criterion to ensure that 

each construct was distinct from the others. Each structure was required to have a mean-variance extraction 

greater than the mean difference with the other structures [33]. Thus, Table 3 shows that the internal 

consistency within each structure is less than AVE, confirming that each structure is different and captures 

that each latent variable in the MMOG is independent. Therefore, the proposed variables have high reliability 

and validity. 

Hypothesis testing, as shown in Table 4 and Figure 2, reveals statistically significant positive 

relationships among the constructs. TI, by necessitating interdependent actions among players, fosters loyalty 

through a collaborative environment that reinforces players’ connections and shared experiences. Notably, 

the SEM results for Hypothesis 1 confirmed that TI has a strong, positive effect on TLO (Mean=0.543, 

T=17.895, p<0.001), substantiating the idea that reliance on teammates cultivates longer-term collaboration, 

ultimately boosting player loyalty. Similarly, TLO proved instrumental in reinforcing TR, as evidenced by 

Hypothesis 2 (Mean=0.690, T=30.097, p<0.001). This finding aligns with prior literature indicating that a 

cooperative mindset within VT enhances trust and unity, which are foundational to TR. This relationship 

between TLO and TR was strengthened by the active involvement of players in common objectives, 

supporting Hypothesis 3 (Mean=0.280, T=11.230, p<0.001). The SEM analysis confirmed that TR, 

facilitated by SG and CA, serves as a key driver for overall team cohesion and mutual support among 

members. The influence of TL on TR and TE was substantiated through Hypotheses 4 and 5 (Means=0.198 

and 0.685, T=7.162 and 29.280, respectively, both p<0.001). This indicates that leaders who actively engage 
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in fostering a collaborative environment play a crucial role in strengthening intra-team relationships, 

ultimately improving team outcomes. Furthermore, the positive correlation between TL and TR underscores 

TL’s value in promoting a cohesive, goal-aligned team culture that enhances both TE and individual 

satisfaction. Lastly, Hypothesis 6 confirmed the positive effect of TE on playability (PB), with a substantial 

path coefficient (Mean=0.548, T=18.932, p<0.001). High-performing teams that meet or exceed in-game 

objectives contribute significantly to player satisfaction, underscoring TE as a core determinant of playability 

in MMOGs. This pathway suggests that TE not only fulfills immediate game goals but also promotes long-

term player engagement, as players within effective teams report higher satisfaction and are more likely to 

reengage. In summary, the SEM analysis highlights the crucial roles of TI, TLO, TR, and TL in enhancing 

team-based playability. 

 

 

Table 2. Reliability and validity  
Cronbach’s alpha Composite reliability (rho_c) Average variance extracted (AVE) 

CA 0.856 0.897 0.634 

CK 0.861 0.900 0.643 

PB 0.932 0.942 0.594 

SG 0.817 0.879 0.646 
TC 0.823 0.883 0.654 

TEP 0.918 0.936 0.710 
TI 0.869 0.910 0.717 

TL 0.917 0.931 0.601 

TLG 0.823 0.883 0.653 
TMS 0.906 0.941 0.842 

TP 0.788 0.876 0.702 

TT 0.877 0.907 0.619 
TV 0.883 0.911 0.632 

 
Note: cooperative attitude=CA, cooperation knowledge=CK, emotional intelligence=EI, team norms=TN, shared goals=SG, team 

cohesion=TC, task interdependence=TI, transformational leadership=TL, team participation experience=TPE, team trust =TT, team 
performance=TP, team viability = TV, team member satisfaction = TMS. 

 

 

Table 3. Fornell-larcker criterion  
CA CK PB SG TC TEP TI TL TLG TMS TP TT TV 

CA 0.796 
            

CK 0.660 0.802 
           

PB 0.452 0.420 0.771 
          

SG 0.705 0.673 0.437 0.804 
         

TC 0.540 0.496 0.458 0.508 0.809 
        

TEP 0.639 0.719 0.400 0.614 0.497 0.843 
       

TI 0.564 0.510 0.477 0.570 0.503 0.451 0.847 
      

TL 0.555 0.474 0.529 0.557 0.547 0.469 0.535 0.775 
     

TLG 0.656 0.748 0.435 0.667 0.488 0.712 0.509 0.503 0.808 
    

TMS 0.590 0.620 0.357 0.583 0.469 0.598 0.454 0.457 0.553 0.918 
   

TP 0.547 0.487 0.426 0.500 0.804 0.474 0.531 0.523 0.445 0.474 0.838 
  

TT 0.680 0.757 0.438 0.704 0.511 0.729 0.495 0.522 0.753 0.614 0.511 0.787 
 

TV 0.529 0.466 0.535 0.508 0.504 0.430 0.516 0.567 0.438 0.446 0.504 0.483 0.795 

 
Note: cooperative attitude=CA, cooperation knowledge=CK, emotional intelligence=EI, team norms=TN, shared goals=SG, team 

cohesion=TC, task interdependence=TI, transformational leadership=TL, team participation experience=TPE, team trust =TT, team 
performance=TP, team viability = TV, team member satisfaction = TMS. 

 

 

Table 4. Path results 

HYP Path 
Mean 
(M) 

St. deviation 
(STDEV) 

T statistics 
(|O/STDEV|) 2.5% 97.5% P values Remark 

H1 TI -> TLO 0.543 0.030 17.895 0.482 0.600 0.000 Yes 

H2 TLO -> TR 0.690 0.023 30.097 0.647 0.736 0.000 Yes 

H3 TL -> TR 0.280 0.025 11.230 0.230 0.327 0.000 Yes 
H4 TL -> TE 0.198 0.028 7.162 0.144 0.252 0.000 Yes 

H5 TR -> TE 0.685 0.023 29.280 0.640 0.731 0.000 Yes 

H6 TE -> PB 0.548 0.029 18.932 0.487 0.602 0.000 Yes 

 
Note: emotional intelligence=EI; transformational leadership=TL; task interdependence=TI; team loyalty=TLO; team relationship=TR; 
team effectiveness=TE. 
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Figure 2. Structural model results 

 

 

6. FINDING AND DISCUSSION 

This study highlights the critical role of team collaboration in enhancing player experience within 

MMOGs. First, TI is confirmed to significantly facilitate team cooperation in MMOGs. Unlike previous 

research, which mainly focuses on the direct influence of TI on team achievements [5], this study explores its 

potential value in promoting TLO and interaction quality. By fostering knowledge and resource sharing 

among team members, TI establishes a sustained cooperative relationship, strengthening both interaction 

frequency and closeness among players. 

TLO was found to significantly enhance the stability and cohesiveness of TR, particularly in TT, 

SG, and communication quality. Existing research typically examines loyalty in the context of brand 

marketing or user retention and rarely considers how loyalty impacts relationship quality within VT [5].  

By positioning loyalty as a central variable in VT dynamics, this study validates its positive impact on 

improving team interaction quality and member satisfaction. Research has shown that the establishment and 

stabilization of TR are critical to the overall effectiveness of a team. This study found that the cohesiveness 

of TR not only facilitates the achievement of goals but also significantly increases members’ motivation to 

participate, going beyond a single-level analysis of individual interactions. In addition, the lack of face-to-

face interaction in virtual environments increases the complexity of member relationships [20]. The findings 

of this study contribute to a multidimensional analysis of TR and provide practical insights for designing 

effective team structures in online games. 

Moreover, TL plays a particularly important role in VTs. Tan et al. argued that TL can effectively 

enhance the cooperative environment of VT, yet studies generally lack detailed analyses of leadership 

behaviours in complex virtual settings [12]. This study reveals that TL, through proactive communication and 

collaborative strategies, enhances goal alignment and trust within teams. This result confirms its dual 

contribution to both TE and team satisfaction, providing new avenues for future research on leadership in 

MMOGs. TE was found to be a central factor in improving overall player experience and fostering long-term 

engagement in MMOGs. Previous research predominantly focuses on TP concerning an individual player’s 

feeling of accomplishment and neglects its role in the system of the experience of VTs as a whole [4].  

This study found that making teams more effective makes task performance higher quality and improves 

players’ immersion. 

This study goes beyond simple aggregation of individual performance, deeply integrating player 

interactions and teamwork to provide strong empirical evidence for the idea that team efficiency fosters 

mutual satisfaction among group members and enhances players’ enthusiasm within the socially constructed 

landscape of virtual embodiment. Game developers or designers should, in future designs, introduce new 

gameplay to promote more strategic communication among team players or optimize team interaction 

mechanisms, thereby improving player engagement and retention. 
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7. CONCLUSION AND FUTURE WORKS 

This research addresses the novelty of team collaboration and personal relationships between players 

in MMOGs. Demonstrating how the multi-level approach of this study is different from traditional individual 

or player-oriented studies, the findings indicate that in MMOGs, team playability and quality of team 

interaction are improved by TI, TLO, team relationships, and TL. MMOG developers might use these 

findings to promote team cooperation by increasing TI, creating a sense of loyalty, and/or implementing 

leadership structures to ultimately better facilitate teamwork. The more informed we become about the ways 

team collaborative dynamics and mechanics specifically work, the better-equipped game developers can be 

with knowing what to multi-sense into awareness and eventually better meet the needs of gamers, leading to 

higher quality and satisfaction levels with the gaming experience. 

However, this study only covers Chinese players, limiting the external validity of its conclusions. 

Future research should replicate experiments in other countries to compare collaborative behavior patterns 

among organizational members across different cultural contexts. Furthermore, the study is confined to 

MMOGs. Future work could extend to VT building, educational settings, and complex VT collaboration 

involving AI intelligence. Additionally, factors not addressed in the current methodology, such as cultural 

diversity and team size, should be incorporated into subsequent research. 
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