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Debate on violent games and their effect on aggressive behavior remains inconclusive. This study aims to study the predicting role of cognitive, affective, and behavioral engagement states in violent videogames on aggressive behavior, which remains nebulous to date. We visited gaming zones and administered the study survey to collect data from violent videogame users. We collected 208 valid responses that were further analyzed. The present study used SmartPLS (3.3.3) software to perform partial least squares structural equation modeling (PLS-SEM) analysis in two stages. In the first stage, the measurement model assessment reported that cognitive, affective, behavioral, and aggressive behavior proved to be reliable reflective-formative composite constructs. Whereas, the second phase illustrated that cognitive engagement in violent videogames fails to impact aggressive behavior. The other two engagement states (affective and behavioral) in violent games showed a positive impact on aggressive behavior. Our study contributes to aggressive behavior literature by understanding how violent videogame engagement states impact aggressive behavior, which is crucial to recognize aggression so that steps can be taken toward addressing it. This study also contributes methodologically by utilizing the hierarchical component model (HCM) approach to estimate, specify, and validate the hierarchical structure of higher-order constructs (i.e., consumer violent videogame engagement dimensions (cognitive, affective, and behavioral) and aggressive behavior) as reflective-formative composite models.
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Introduction

With continuous technological innovations and development, video gaming has grown to become a global industry worth over a billion dollars and has unprecedented growth of $60.4 billion in 2022 from $43.4 billion in 2019 (Pierre-Louis, 2022).The industry continues to attract new customers with innovative new releases and developments every year (Cheng et al., 2015). One of the most popular genres of videogames that have been and continue to grow is the shooter games. The videogames have been designed that come with exaggerated displays of violence and adult imagery (Greitemeyer and Mügge, 2014). In previous meta-analyses, it has been suggested that violent videogames can increase aggressive behavior among youth (Przybylski and Weinstein, 2019; Burkhardt and Lenhard, 2022). However, this conclusion is not widely accepted and several studies have been conducted to test these. Through literature research, we found evidence of both positive and negative outcomes associated with videogame play under specific conditions and believe the findings should be considered in any future studies related to videogame violence (Przybylski and Weinstein, 2019). There is research that shows that exposure to violent videogames of competitive nature increased aggressiveness amongst players and this could be attributed to game engagement-related factors (Hawk and Ridge, 2021). This behavior is also evident in Greitemeyer and Mügge (2014), who believe that the popularity of violent videogames contributes to increased displays of public aggression. A report issued by the American Psychological Association (2015) agrees with the idea that consistent exposure to such games can be the cause of aggressive behavior, especially in teenagers. However, academic sources are divided over the matter.

In academic literature, there are three different notions of violent games and aggressive behavior. On the first note, many academic literatures postulate that increased displays of violence in videogames have a direct positive relationship with rising human aggression (Hollingdale and Greitemeyer, 2014; Riva et al., 2017; Greitemeyer, 2018; Tian et al., 2020). On the other hand, many academics argue that these studies are limited as they use self-reported data (Prot et al., 2014). Thus, self-reported data may influence the results, resulting in skewed and inaccurate conclusions. To overcome this issue, our study examined the health effects of violent videogames, i.e., how violence affects consumers’ well-being by causing potential health problems such as increased aggression and depression. The findings of our study are hoped to help in providing actions/interventions that can alleviate these negative effects (Kühn et al., 2019; Ferguson et al., 2020). Till today, the debate on videogame and aggressive behavior remains controversial with no hypothesis being accepted as universally conclusive (Markey et al., 2015). The most popularly used theoretical framework to investigate the association between violent videogame engagement and aggression is the well-known general aggression model (GAM). The debate has resulted in the formation of two schools of thought. One argues that engagement with violent games as studied through the GAM tends to increase aggression in the consumer’s behavior by desensitizing them to display violence and gore (Hollingdale and Greitemeyer, 2014; Tian et al., 2020). The extent of the link between media violence and aggression is still debated, but many studies provide evidence that engagement with violence in videogames has a negligible effect on the psyche of consumers (Przybylski and Weinstein, 2019; Johannes et al., 2022). Previous studies have reported that violent videogames amplify aggressive cognition, however, the relationship of aggressive cognition with aggressive behavior or hostile effect remained unclear (Drummond et al., 2021).

The first school of thought argues that aggression stemming from exposure to violent games can take numerous forms. Some of the most common ones are physical aggression with the intent of causing physical harm (punching, slapping etc.) and verbal aggression including but not limited to the use of abusive language, screaming, and passing derogatory remarks (Albina et al., 2020). These studies could be limited in their assessment due to the use of longitudinal data to analyze the community-level effect instead of individual data (Beerthuizen et al., 2017). The conclusions regarding the relationship between violent videogames and aggressive behavior have often been deemed inconclusive (e.g., see a review study by Drummond et al., 2020 and Ferguson and Wang, 2021). It remains unclear if exposure to violent videogames results in the growth of aggressive tendencies in consumers (Romanchych, 2018).

Many studies have defined and discussed the impact of violence in videogames (Hollingdale and Greitemeyer, 2014; Ferguson and Wang, 2019, 2021; Przybylski and Weinstein, 2019; Denson et al., 2020; Ferguson, 2020; Ruiz-Fernández et al., 2021). Bassiouni and Hackley (2016) state that videogames may have potentially negative effects on children’s sense of identity. In contrast, based on self-reported data evidence from the register report, Przybylski and Weinstein (2019) concluded that violent videogame engagement is not related to teenagers’ aggressive behavior. Przybylski et al. (2010) provided a motivational model of videogame engagement that is originated from self-determination theory (SDT) to predict the motivational sources (e.g., need for competence, autonomy, and relatedness) of post-play aggression. Surprisingly, none of them has brought up the kind of exposure that propagates feelings of aggression among the consumers after being engaged in violent videogames. Therefore, it is important to understand the degree of virtual involvement that affects the users’ real-life aggression (Hollebeek, 2013; Hollebeek et al., 2020). This motivates us to investigate these phenomena, with a particular focus on gamers’ engagement states comprising cognitive, behavioral, and affective that ignite the consumers’ aggression through continued exposure to violent videogames.

This study contributes to the existing knowledge by providing a deeper understanding of gamers’ aggressive behavior and GAM on how gamers’ violent videogame engagement states (affective, behavioral, and cognitive) contribute to explaining the gamers’ aggressive behavior. We outline our research questions based on this debate:

1. Does cognitive engagement influence aggressive behavior?

2. Does affective engagement influence aggressive behavior?

3. Does behavioral engagement influence aggressive behavior?



Literature review

Our research model has predictors that include cognitive engagement, affective engagement, and behavioral engagement that may lead to the gamers acting aggressively. In this study, aggressive behavior has been taken as the consequence of cognitive, affective, and behavioral engagements.


Cognitive engagement

Cognitive engagement refers to engaging consumers in effortful tasks that entail determination and strategy (Ge and Ifenthaler, 2018; Abbasi, 2022). These usually include a set of activities that give the user a feeling of being involved (conscious attention) in the subject matter. This form of engagement attracts the user, even more, allowing them to truly be immersed in the gaming experience (Higgins and Scholer, 2009). Conscious attention is similar to the dimension of immersion and can be defined and measured as the interest shown by a person (Vivek et al., 2014). Additionally, absorption is a high level of concentration and engrossment that includes a loss of self-consciousness, a lack of appreciation for the time, and inborn satisfaction (So et al., 2016). Cognitive engagements can involve immersive forms of role-playing or pretend play (Wu and Holsapple, 2014), as well as situations involving intense problem solving (Tsang et al., 2012). Given the immersive effects of engagement, players who lose while playing these games might showcase increased aggression in their behavior as a consequence of increased frustration (Griffiths et al., 2016). These engagements may bring hostile attribution bias (such as a change in the users’ attitude towards violence) that seems to affect and challenge stable thoughts and beliefs that develop over a lifetime (Anderson et al., 2010). GAM agrees with the notion that high attention to violent videogames increases consumers’ aggressive thoughts, and hostile expectations, and lowered their level of tolerance; especially when playing with human opponents (Hollingdale and Greitemeyer, 2014). This study focuses on cognitive engagement that leads to aggressive behavior through violent videogames. Based on the discussion, it is purposed that:


H1: Cognitive engagement with violent videogames has a positive relationship with aggressive behavior in consumers.
 



Affective engagement

Affective engagements refer to a form of situational interest (Parsons et al., 2012). It is defined as the summative and enduring level of emotions and it involves the consumer showcasing increased amounts of enthusiasm and dedication (Abbasi et al., 2019b, 2021a). Enthusiasm can be measured through the positive emotions displayed by a consumer while interacting with a product with complete focus (Vivek et al., 2014). On the other hand, dedication is used to express a sense of belonging to an artifact (Schaufeli et al., 2002). With such levels of engagement, we believe that most videogame players showcase a perceived emotional state corresponding to the situation on screen. When these users face hostile situations in violent videogames, they often display acts of aggression to exercise their perceived emotions (Triberti et al., 2015). Violent displays in videogames stimulate regions of the brain known to be affected by anger (Tear and Nielsen, 2013). Consequently, affective engagement can lead to real life displays of physical aggression and violence (Anderson et al., 2008). Based on this discussion, this study proposes that:


H2: Affective engagement with violent videogames is positively associated with aggressive behavior.
 



Behavioral engagement

Behavioral engagement refers to observable actions showing signs of attention, participation, and involvement of a user (Ge and Ifenthaler, 2018; Shah, 2019). Behavioral engagement is evident from the behavioral manifestation, largely due to certain aspects of the game such as social connection and interaction (Abbasi et al., 2019b). Interaction involves sharing and exchanging ideas, thoughts, and feelings concerning an experience (So et al., 2016). Social interaction relies on the involvement of others while the attentions of engagement depict the combined action with other members of society (Vivek et al., 2014). With regard to violent videogames, whenever a player perceives a certain difficulty which hinders their enjoyment and engagement, it increases their tendency to be aggressive (Anderson et al., 2004). While the violence in the game can be in the form of animosity or a composite of physical and verbal aggression (Anderson et al., 2010), it is a significant causal factor for physically aggressive behavior in its consumers (Anderson et al., 2008). In other words, we have good reason to believe that when a gamer is exposed to violent videogame engagement, the exposure and learning processes (and through the priming of aggressive thoughts) might be associated with human aggression. Based on the model as depicted in Figure 1, this study proposes that:
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FIGURE 1
 A conceptual model.



H3: Behavioral engagement with violent videogames is positively associated with aggressive behavior.
 




Methodology


Sample and data collection

In this study, we used the cross-sectional survey design due to its effectiveness in getting faster responses (Creswell, 2013). Our study data were collected in two main cities of Pakistan; Islamabad and Rawalpindi. Both cities are high metropolitan areas and are greatly contributing to the Pakistan economy. Both cities have different gaming zones and consumers. In many instances, the young generation has the highest tendency to continuously engage in video gaming (Abbasi et al., 2020). Thus, our study involved a generation Z (8–24 years old) group who play violent videogames categories [e.g. first-person shooter (FPS), real-time strategy (RTS), multiplayer online battle arena (MOBA), and role-playing game (RPG)]. We choose generation Z because generation Z considers the effective use of digital technology, e.g., videogames (Emre, 2020). The prior study illustrates that generation Z is considered a prospective subject for examination in digital videogames (Bassiouni and Hackley, 2014). To reduce the methodological sampling bias, we use judgmental sampling. It is a feasible sampling procedure for accumulating data from a few categories of gamers. Here, we visited different gaming zones (e.g., Safa Gold Mall VR Fun Zone, Fun City Centaurus Mall, Epic Gaming Zone, Galaxy Gaming Zone, and Vortex Reborn Gaming Lounge). We have obtained permission from the gaming zone representative to approach our respondents. We collected data from these game zones after players finished their games (exited the gaming centers).

To determine the required samples, we used the G∗power 3.0 (Faul et al., 2007). The following commands were given, we input F-tests family, statistical test (linear multiple regression: fixed model, R2 deviation from zero), effect size, f2 = 0.15, α err prob. (0.05), power (0.95), and several predictors = 3. G*power 3.1.9.2 acclaims a sample size of 119 for the current study model. 150 sample size is an acceptable parameter for measuring fewer than seven constructs (Hair et al., 2010; Abrahim et al., 2019). Based on the power analysis, we aimed to collect around 250 to increase the generalizability of the study results. However, we only managed to collect 230 questionnaire data from respondents in Islamabad and Rawalpindi. Out of the collected data (i.e., 230 responses), 22 were removed due to erroneous results (e.g., we found likenesses in the responses; too many neutral answers and some of the replies followed an odd answer pattern). Table 1 presents an outline of the participants’ demographics. Out of 208 respondents, 123 (59.1%) were male and 85 (40.9%) were female. Similarly, the education level is as follow: 133 (63.9%) bachelor, 54 (26%) intermediate, 18 (8.7%) Master, and 3 (1.4%) matric students. The distribution of the game categories is; FPS, battlefield 13.5%, RTS Age of empire 26.4%, MOBA online battle arena 51.9%, and RPG witcher series 8.2%.



TABLE 1 Overview of respondents’ demographics.
[image: Table1]

We employed a previously validated instrument to assess videogame engagement (Abbasi et al., 2016, 2017) that has been validated across several studies, e.g., consumer eSports videogame engagement (Abbasi et al., 2020, 2021a), serious game engagement (Abbasi et al., 2022), and in general video gaming contexts (Abbasi et al., 2019a, 2021b). The scale comprised video engagement dimensions, including, cognitive engagement factors, such as conscious attention and absorption; affective engagement factors, such as dedication and enthusiasm; and behavioral engagement factors, such as social connection and interaction. The scale that we adapted to assess aggressive behavior was also a standardized scale previously validated. It is comprised of factors such as physical aggression, verbal aggression, anger, and hostility (Buss and Perry, 1992). Five-point Likert scales (1: strongly disagree, 2: disagree, 3: neutral, 4: agree, and 5: strongly agree) were used. The questionnaires were divided into two sections; section 1 is on the demographics of the digital videogamers (e.g., game categories, age, gender, and qualification). Section 2 involved the violent videogame engagement states comprising cognitive engagement, affective engagement, and behavioral engagement and aggressive behavior, see Appendix A for detailed information on the measurement items.



Data analysis process

The research framework illustrated in Figure 1 is analyzed using partial least squares structural equation modeling (PLS-SEM). It is a promising technique when dissimilar variables are analyzed together and the research objective is testing new relationships as well as theory building (Hair et al., 2011, 2020). For the present study, we applied the PLS-SEM approach because the variables involved in the present study have both reflective and formative constructs (Hair et al., 2019). Thus, we used Smart_PLS 3.2.8 to perform the analysis (Hair et al., 2020). The analysis is divided into two stages; measurement model analysis and structural model analysis.




Results


Assessment of the measurement model

As illustrated in Figure 1, our study proposes a model that includes different constructs of consumer videogame engagement and aggressive behavior. First, consumers’ violent videogame engagement is a multidimensional construct consisting of three second-order formative constructs, e.g., behavioral, affective, and cognitive engagement (Abbasi et al., 2019a). In the present study, violent videogame engagement constructs are: cognitive engagement–quantified by absorption and conscious attention, affective engagement is specified via dedication and enthusiasm and finally behavioral engagement is assessed through social connection and interaction. Second, aggressive behavior is elucidated in the second-order formative construct which categories are verbal aggression, physical aggression, anger, and hostility.



Reflective model assessment

To measure the reflective constructs, we test the reliability and validity of the scales. The outer loading, Cronbach’s alpha and composite reliability (CR) were used to test the reliability of the corresponding measurement models. The average variance extracted (AVE) was used to test the convergent validity. The Heterotrait-Monotrait Ratio (HTMT) ratio of correlation was used to test the discriminant validity. In our study, except for some items (e.g., ANG2, 4 and 5; HOS7, DED1 and 3; ENT6, PAG3, 5, 8 and 9), all outer loadings are greater than the threshold of 0.6, these items were loaded within 0.3 and 0.59 and this would be retained if the AVE and CR are greater than the benchmark. Cronbach’s alpha and CR should surpass 0.70 to ensure internal consistency. In the present study, all construct values are higher than the thresholds. If the value of AVE is greater than 0.5, then convergent validity is assured. Again, all dimensions surpass the AVE threshold, thus convergent validity is established. Table 2 reports the corresponding results.



TABLE 2 Results of the assessment of the measurement model reflective constructs.
[image: Table2]

The discriminant validity can be measured through a novel method—The Heterotrait-Monotrait (HTMT) ratio of correlations (Henseler et al., 2015). The HTMT ratio for all constructs should be less than the threshold value of 0.85. Table 3 exhibits the HTMT values indicating that all values are below 0.85, so the present study has no discriminant validity issue.



TABLE 3 Discriminant validity (HTMT) analysis.
[image: Table3]



Assessment of second-order formative constructs

To establish the second-order formative constructs in the present case; e.g., cognitive, behavioral, affective engagement, and aggressive behavior, Becker et al. (2012) suggest a two-step method. Firstly, we evaluate the latent-variable results of the first-order reflective constructs in the study. Secondly, we employ the achieved score of first-order reflective constricts as an indicator for modeling the second-order formative constructs. To test the validity of second-order formative constructs, first, we estimate the variance inflation factor (VIF), which is repeatedly used to assess the multicollinearity of the formative indicators. If the value of VIF is higher than the threshold of 5, that indicates collinearity issues among the indicators. We followed the measurement weight of the indicator and significant level to evaluate reliability and validity. Hence, in the present study, Table 4 exhibits all indicator weights for the second-order formative models, e.g., cognitive engagement, affective engagement, behavioral engagement, and aggressive behavior are significant that indicate reliable and valid second-order formative constricts.



TABLE 4 Validity tests second-order constructs.
[image: Table4]



Assessment of the structural model

After the assessment of the measurement model, the structural model is required to check the relationship among latent variables. Thus, the values of coefficients of determination R2 and Stone-Geisser Q2 were assessed and estimated on the bases of their threshold greater than zero. Table 5 illustrates that R2 and Q2 values have fulfilled the given criteria.



TABLE 5 Results of hypothesis testing.
[image: Table5]

To test the hypotheses, we run the bootstrapping using Smart_PLS (v.3.2.8) with a subsample of 5,000 from the usable sample size of 208. Table 5 shows the path coefficient, mean, standard deviation and value of p for the corresponding paths. The results illustrate violent videogame cognitive engagement has an insignificant positive relationship with aggressive behavior, whereas, affective engagement and behavioral engagement have a significant positive relationship with aggressive behavior. Hence H1 is rejected, while H2 and H3 are accepted (Figure 2).

[image: Figure 2]

FIGURE 2
 A conceptual model with hypothesis testing.





Discussion

The study provides insights into the validity of the aggressive behavior prediction model through violent videogame engagement, which is very important in today’s world because of its effect on young violent videogamers (Romanchych, 2018). The subject of this study is highly relevant in this contemporary world where violent video gaming is no longer restricted to adult gamers. In fact, these games are now accessible to every consumer who has a digital device such as a smartphone, tablet, or laptop, which are commonly owned. This study provides further evidence that engagements play a significant role in determining the cause of aggression in consumer behavior.

Today, most of the games are available at very low prices or some are free of charge, hence, gamers from every age group have access to download and play the games. Most of these games have violent content and violent in nature games affect the aggressive outcomes. Few scholars have debated that violent videogames do have a substantial effect on aggressive behavior, especially among the childhood to early adolescence (Burkhardt and Lenhard, 2022). However, it may steadily decrease in the adulthood (Burkhardt and Lenhard, 2022). Hence, we conclude that the association between violent videogame engagement and aggression is still a concern and debatable area of research for many scholars due to having inconsistencies and contrary findings. For instance, prior studies reported that there is a negligible effect of violent videogames on aggression (Ferguson et al., 2020; Johannes et al., 2022) and while others have supported this association (Zhang et al., 2021a). In this scenario, the present study developed and verified a framework that explores the relationship between violent videogame engagement and aggressive behavior. This is because, numerous studies have assessed and defined the impact of violence in videogames on the psyche of consumers, but virtually none of them have depicted the three levels of engagement (e.g., cognitive, affective, and behavioral) that bring out the aggression in the behavior of the users while playing the said videogames. This study found that in the forms of engagement when participants are immersed in a competitive gaming environment, the aggression level in their behavior increases even further. In addition, it can be argued that a combination of these engagements including cognitive engagement, affective engagement, and behavioral engagement is the cause of such behavior.

In the following part of the paper, we discuss the prominent findings from our empirical study. The study supported the arguments of many academics who believe that being immersed in the competitive videogame environment brings out aggressive tendencies in the players’ behavior and losing these games increases such aggression (Adachi and Willoughby, 2011, 2016; Breuer et al., 2015; Griffiths et al., 2016). The results indicate that violent videogame engagement resulted in aggressive behavior in generation Z gamers. However, cognitive engagement failed to impact the players’ behavior, which is in line with previous research and arguments that users are less cognitively-driven when engaged with violent videogames (Drummond et al., 2021). A common reason for this is that the environment itself helps shape the user’s cognition and sets up the behavioral models. Moreover, the content of the game play also has an important role since it is the content that holds the power to cognitively drive the young players or not. Integrating this finding into an empirical conclusion, it is safe to say that the development of affective (emotional) engagement and behavioral engagement with violent videogames provide a way to comprehend the increased aggressiveness of the players because current study finding illustrates behavioral engagement has a highly significant effect on aggressive behavior whereas affective engagement has a partial impact on aggressive behavior. This finding is in line with past studies (Romanchych, 2018; Hawk and Ridge, 2021).


Theoretical implications

This study brings several theoretical contributions. First, we present an empirical study of consumer engagements and their effect on aggressive behavior, thereby extending the conceptual or exploratory findings of such scholars (Ferguson and Wang, 2019, 2021; Ruiz-Fernández et al., 2021; Zhang et al., 2021b) and adding insights into GAM. We expanded earlier research by investigating the impact of cognitive, affective, and behavioral engagements in violent videogames on gamers’ aggressive behavior. Our study findings bring new insights into the literature that affective and behavioral engagements with violent videogames were found to be the lead cause of fostering aggressive tendencies in consumer behavior.

Additionally, by looking into the effects of different levels of engagement with a videogame, the current study provides insight into GAM itself. It highlights how affective engagements and behavioral engagements are key drivers when it comes to behavioral fluctuations in videogame players. Many studies into the effects of violent videogames and their link with player aggression, for example, Tian et al. (2020) depict no significant impact on consumers’ behavior. On the other hand, the existing study has specifically examined the effect of different dimensions of videogame engagement on behavioral development, which is a novel contribution to this field of study. Besides, we have also provided a methodological contribution [i.e., employing the hierarchical component model (HCM) approach; Sarstedt et al., 2019], especially specifying, estimating, and validating the hierarchical structure of aggressive behavior and consumer engagement states comprising cognitive, affective, and behavioral as reflective-formative composite models in the context of violent games.



Practical implications

This study has drawn several practical implications, including recommendations for game developers and marketers as well as scholars who can use this model to assess consumers’ engagement with games and its effects on their behavior. By scrutinizing the engagement factors, researchers can now predict the nature and extent of how people will be affected by exposure to violent videogames. This research also advances a viewpoint that can empower game developers to evaluate how a videogame stimulates the cognitive, affective, and behavioral-engagement states of a player. With this information in hand, game developers can adapt and tailor videogames to ensure that the engagement factors leading to aggressive behavior are tackled without compromising the positive effects such as gamers’ cognition, evaluation skills, measurement, and resilience in tasks (e.g., study, job, and daily chore). By employing our model, game developers can strategically employ game effects (sounds, background music, animated characters, and visual effects) and game mechanics (e.g., rewards and playing strategies), which can lead to a reduction in aggressive tendencies. Overall, the present research provides evidence-backed findings that can be useful for the videogame industry as it can allow game developers to create violent videogames that do not lead to intense forms of aggressive behavior.



Limitations and future direction

Despite having significant implications for the study, we have observed the following limitations. For instance, we only consider the age group that is only suitable for generation Z. Another study is much needed that could go beyond generation Z. Larger sample size would offer confirmatory evidence on research results and the current study must be conducted in other geographic locations to reveal additional nuances and variability in the current findings. Since the study respondents predominantly hailed from Islamabad and Rawalpindi regions, therefore, the current study findings may not apply to other regions where a change in culture and demographics may play a role in influencing current findings. In this study, we have observed that cognitive engagement in violent videogames fails to explain gamers’ aggressive behavior. The future study may incorporate the possible mediator to explain the unexplained relationship. Besides, personality traits may be investigated as possible moderators to determine what personality traits help in strengthening the relationship between violent videogame engagement states and gamers’ aggressive behavior. We limit our study to the consumption of violent videogames. However, future work can replicate the existing study model among generic videogame players to see whether engagement in generic videogame also influences gamers’ aggression or not. We also did not observe the effect of control variables (e.g., prior exposure to violence and amount of games being currently played) on determining gamers’ aggressive behavior. Thus, It is suggested that a future study should account for those control variables to explore whether such variables cause aggressive behavior or not.
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Appendix A: Survey instrument.
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Italicized and bold items are deleted due to low loadings.
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