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Abstract 

Online gaming has grown to be a significant source of digital leisure, while youths are 

becoming increasingly concerned about Internet Gaming Disorder (IGD). Among the several 

game genres, youths are increasingly drawn to Multiplayer Online Battle Arena (MOBA) 

games like League of Legends, Dota 2, and Honors of King. Through the lens of Social 

Cognitive Theory (SCT), the purpose of the current study is to examine the association of 

self-efficacy, impulsivity, and peer influence on Internet gaming disorder (IGD) among 

MOBA players emerging adults in Malaysia. A non-probability purposive sampling method 

was utilized to collect 178 emerging adults MOBA players in Malaysia. Internet Gaming 

Disorder Scale 9-Short-Form, New General Self-Efficacy Scale, Impulsive Behaviour Short 

Scale–8 and Peer Influence for Internet Gaming Addiction Scale were utilised to measure the 

variables in the present study. The result demonstrated that self-efficacy significantly 

predicted IGD, while impulsivity and peer influence played as significant negative predictors 

of IGD.  In summary, the current findings have provided a knowledge of the correlated 

factors of IGD among MOBA players emerging adults in Malaysia. This is helpful in 

identifying gaps in the literature concerning early intervention, prevention, treatment, and 

pathological issues related to gaming in the education sector in Malaysia. 

Keywords: Internet gaming disorder (IGD), Self-efficacy, Impulsivity, Peer influence, 

Emerging adults, Malaysia 

Subject area = BF1-990 Psychology
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Chapter I 

Introduction 

Background of Study  

Online gaming has become a major form of digital entertainment after rapidly 

expanding throughout the world in recent years (Karun Sanjaya et al., 2023). Among the 

various game genres, Multiplayer Online Battle Arena (MOBA) games such as League of 

Legends, Dota 2, Honors of King have become increasingly popular among youth. The 

reasons are due to MOBA games containing elements of cooperative and competitive 

systems, social interaction features and real-time strategy (RTS). According T’ng et al. 

(2022), mobile gaming has now become the main digital leisure activities in Southeast Asia, 

including Malaysia, which has been viewed as one of the world's fastest-growing mobile 

game markets.  

Concerns regarding Internet Gaming Disorder (IGD) have increased with the global 

rise of online gaming. Internet gaming disorder is characterised by the pattern of persistent 

and repeated online gaming which involves interaction with other players that result in a 

significant impairment or distress (American Psychiatric Association, 2013). The prevalence 

of IGD has significantly increased in recent years although it remains under “conditions for 

further study” in the DSM-5 and DSM-5-TR (Zhu et al., 2023). In Malaysia, there are 

excessive gaming hours and addictive symptoms such as loss of control and compulsive 

gaming are reported among youth. The increasing popularity of mobile and MOBA-based 

esports has raised public health concerns regarding problematic gaming patterns among youth 

(Chen et al., 2025). For instance, excessive gaming has been associated with sleep 

disturbance, emotional dysregulation, and increased stress (Chamarro et al., 2024; Riaz et al., 

2025). 
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MOBA players are viewed as a high-risk group for IGD due to the unique 

structural and psychological features of the game genre. MOBA games rely on ranking 

systems that motivate players to continuously improve their skills to achieve high rank 

(Han, 2025). The ranking system in MOBA games serves as representation of players’ 

strength, in which a higher rank indicates stronger player. Players who are keen to 

compete for titles and compare rankings are highly motivated to spend more time on 

MOBA games, leading to compulsive behavior (Xia et al., 2024). In addition, the team-

based structure of MOBA gameplay can lead to heightened aggressive responses and 

compulsive gaming tendencies (Chen et al., 2025). Finally, the easy accessibility of 

mobile MOBA platforms enables continuous opportunities for engagement, making it 

easier for gaming habits (Syvertsen et al., 2022). 

Emerging adulthood refers to an age range between 18 and 29 years old, which is a 

developmental phase that spans from late adolescence to adulthood (Kuang et al., 2023). 

Emerging adults are vulnerable to problematic gaming due to heightened stress exposure, 

increased autonomy, and easy access to digital devices (Vasiliu, 2022). Yen et al. (2017) 

further reported that emerging adults, especially young adult male view gaming as an 

emotional escape mechanism when facing stress in the real-life which increases the risk 

of IGD. Video games negatively impact the cognitive functioning and mental health 

across different life aspects among emerging adults. These findings highlight emerging 

adults are susceptible to problematic gaming behaviours due to their developmental 

vulnerabilities and situational stressors, leading emerging adults as a high-risk group for 

IGD. 

It is essential to know the predicting factors of IGD. One of the key factors refers 

to self-efficacy, which is defined as individuals’ self-belief in their ability and 

competence to achieve desired goals. According to Zhang et al. (2022), players with 
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higher self-efficacy are reported to have better emotional regulation and healthier gaming 

habits, while individuals with low levels of self-efficacy face difficulties setting 

boundaries and difficult to suppress the urge to game compulsively, leading to a high 

tendency of problematic gaming. 

The next predictor is peer influence, which refers to insistence and 

encouragement of individuals in the same age group to make individuals do something 

(Yu et al., 2021). Research by Li et al. (2025) states that IGD is associated with negative 

peer experience such as social exclusion and peer rejection. Furthermore, peer pressure to 

participate in gaming sessions and even night-time playing are positively correlated to 

IGD, particularly for those who lack social skills as they are hard to resist peer influence 

(Donthu et al., 2023). Additionally, positive social reinforcement such as praise or 

recognition for in-game achievement encourages people to play video games for longer 

periods of time (Phillips et al., 2018). 

Another predictor of IGD is impulsivity. Impulsivity refers to reactive, intuitive, 

and affective processes with high responsiveness to temptations and prompt actions 

without deliberation (Yu et al., 2021). Individuals with high levels of impulsivity are 

easily diagnosed with IGD as they tend to seek immediate gratification without thinking 

of the potential consequences, especially in the environment of MOBA games which 

offer immediate rewards that reinforce the compulsive behaviour. For instance, Zhu et al. 

(2023) stated that participants with high impulsivity scores showed greater IGD 

symptoms, with the mediation of risk appetite index (RPI). Chen et al. (2025) further 

stated that in Malaysia, youth with higher levels of impulsivity are easily involved in 

game addiction, especially male. Furthermore, study by Zha et al. (2022) also supports 

these findings, showing that individuals with IGD display impaired impulse control 

compared to gamers without the disorder. 
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Social Cognitive Theory (SCT) by Bandura (1997) are adopted in the present 

study to provide understanding regarding the impact of self-efficacy, peer influence, and 

impulsivity on IGD. SCT emphasizes how the interactions among personal factors, 

environmental factors, and behaviours shape individuals learned and behave. Within this 

framework, self-efficacy and impulsivity are viewed as personal factors that influence 

how individuals react to external stimuli. Meanwhile, peer influence is viewed as an 

environmental factor to reinforce or discourage certain behaviours. These interactions 

shape behavioural outcomes, which refers to IGD. 

It is essential to understand how the interaction of self-efficacy, impulsivity, and peer 

influence predicts IGD. This helps to improve prevention strategies and promote healthy 

gaming habits among young adults. Through the lens of SCT, the present study aims to 

provide a clear picture regarding personal and environmental predictors of IGD among 

emerging adult MOBA players in Malaysia. 

Problem Statement 

IGD has recently become a topic of concern among the community of individuals 

worldwide, especially among the youth. Online gaming is very widespread among 

Malaysians aged between 16 and 24 where 88% of the population reported online gaming 

(Statista, 2025). Mobile Legends: Bang Bang (MLBB) has been reported to be the most 

downloaded free MOBA game worldwide, with more than 8.3 million combined 

downloads across different platforms such as Google Play and Apple App Store (Statista, 

2025). Malaysia has been found as a major contributor to MLBB’s player base with over 

10 million active players monthly (Fauzan, 2023). Local research investigated the IGD in 

adolescents and general gaming audiences (Mohamed et al., 2023; Nordin et al., 2025). 

With the active growth in the number of MOBA players in Malaysia, especially among 

the emerging adults, it is urgent to explore this group in more detail in a bid to determine 
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the collaborative influence of the stage of development and the gaming environment on 

the risk of developing IGD. 

MOBA games are marked by long-term matches, high competition, and long-term 

pressure on playing performance, which were all empirically connected to the high risk of 

IGD (Aggarwal et al., 2019; Khor et al., 2019; T’ng et al., 2022; T’ng & Pau, 2020). This 

is supported by Malaysian empirical studies. In two studies that included over 1,500 

MOBA subjects, frustration, gaming motivations, achievement orientation, immersion, 

and identification with in-game avatars were identified as predictive variables of IGD, 

and one study explained as much as 45 per cent of individual IGD scores (T’ng et al., 

2022; T’ng & Pau, 2020). Still, despite the strong evidence of increased vulnerability, the 

structural and psychological peculiarities of the MOBA genre are not yet sufficiently 

investigated in the Malaysian context. 

Although the existing volume of global studies on the IGD has grown particularly 

in its studies, research studies within the context of Malaysia have mainly focused on 

adolescent groups or collected youth samples, and little has been done on the newly 

recognised population group of emerging adults aged from 18 to 29 years old. For 

instance, psychosocial correlates of IGD in a nationally representative survey of 

Malaysian secondary-school students, but intentionally omitting older age groups 

(Mohamed et al., 2023). Similarly, literature that includes young adults often generalises 

them with adolescents or does not consider emerging adulthood as a specific stage of 

development (Gao et al., 2025). 

Conversely, global meta-analysis synthesis proves that IGD is still a burning issue 

among young adults, which underlines the necessity to strip down the mechanisms of the 

risk manifestation in terms of developmental levels (Gisbert-Pérez et al., 2024). 

Therefore, it is quite clear that a study with a distinct focus on the age-specific patterns of 
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IGD among Malaysian emerging adults is lacking conspicuously, and this gap will be 

addressed in this study. 

Although most studies on the IGD have focused on the Massively Multiplayer 

Online Role-Playing Games (MMORPGs), the increasing evidence proves that the 

MOBA genre is a subject of specialized interest. One of the studies on a big population of 

adolescents, such as that one, reported that high IGD was correlated with MOBA game 

engagement, odds ratio being 1.51 with confounding factors controlled (Han et al., 2020). 

This is important since MOBA games usually have a team-based play, are fast-paced and 

short-session, and with severe social backlash. These contextual forces provide the 

circumstances in which cognitive and social variables can have more definitive impact on 

gaming behaviour: e.g., self-efficacy, peer influence, and impulsiveness. 

Research on MOBA players in Malaysia has shown that the frustration of the 

psychological needs is an important predictor of the risk of IGD, and the motivations of 

social affiliation, escape, competition, coping, and skill development mediate this 

interaction (T’ng et al., 2022). Nevertheless, regardless of these results, most Malaysian 

studies remain publication-based on adolescents or general audiences of gamers, and the 

genre-specific mechanisms of MOBA addiction remain insufficiently investigated 

(Mohamed et al., 2023; Nordin et al., 2025). 

The theoretical frameworks most frequently applied to IGD include Self-

Determination Theory (Deci & Ryan, 2000), Problem Behaviour Theory (Labouvie, 

1978), and other theories, the complicated interaction of individual, behavioural and 

environmental factors that characterise IGD is often somewhat overlooked, despite the 

accumulating body of research on the topic (Meng et al., 2024; Mills & Allen, 2019 ; 

T’ng et al., 2022; Zhuang et al., 2023). These models are prone to concentrate on either 

intrapersonal aspect such as self-control or external support but hardly are they combined 
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with the dynamic back and forth forces that are core to the gaming experience. Being 

especially effective in explaining IGD in MOBA players, SCT is still under-represented 

in the literature, as it mainly revolves around dynamic interactions of individual 

dispositions, behaviours, and social environments (T’ng et al., 2022; Li et al., 2023). The 

inclusion of SCT may offer a better and ecologically valid explanation of IGD, 

particularly when it concerns highly interactive and socially motivated games (T’ng et 

al., 2022; Li et al., 2023). 

All in all, the literature has gaps, including low representation of Malaysian 

MOBA players, the lack of disaggregation of the elements of impulsivity, the lack of 

formulation of relationships between impulsivity and self-efficacy and peer influence, the 

lack of the usage of SCT, the lack of the culturally based research, and cross-sectional 

designs. Such gaps are to be correspondingly filled in to be able to clarify the 

mechanisms of how IGD evolves within MOBA environments, and devise more efficient 

preventative programmes that will consider both individual and social contextual 

developmental factors.

Research Questions 

 

1. Does self-efficacy negatively predict Internet gaming disorder among 

multiplayer online battle arena players in Malaysia? 

2. Do impulsivity and peer influence positively predict Internet gaming 

disorder among multiplayer online battle arena players in Malaysia? 

Research Objectives 

1. To examine the predictive roles of self-efficacy, impulsivity, and peer 

influence on Internet gaming disorder among emerging adult multiplayer 

online battle arena players in Malaysia. 
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Research Hypothesis 

H₁: Self-efficacy negatively predicts Internet gaming disorder among emerging adult 

multiplayer online battle arena players in Malaysia. 

H₂: Impulsivity positively predicts Internet gaming disorder among emerging adult 

multiplayer online battle arena players in Malaysia. 

H₃: Peer influence positively predicts Internet gaming disorder among emerging adult 

multiplayer online battle arena players in Malaysia. 

Significance of Study 

Theoretical Contribution 

In the present study, SCT is applied to understand IGD among MOBA players 

which can deepen theoretical insight into how gaming addiction can develop in the 

context of competitive and social online games. SCT theorizes that behaviour is shaped 

through the reciprocal interplay between the factors of cognitive, behaviour and 

environmental (Bandura, 1986). The present study can enhance theoretical understanding 

of IGD beyond the previous models that have examined the variables separately by 

considering self-efficacy, peer influence and impulsiveness within a single SCT 

framework. 

Furthermore, the present study can increase SCT’s ability to give explanations on 

digital addictive behaviours and can offer a clearer understanding of how the social, 

personal and trait-related factors can be linked to gaming addiction by looking at the 

factors together. This can help fill in the gaps in past research which often looked at these 

factors separately instead of interacting influences. It can also aid in providing a valuable 

contribution to any future research in the research topics of IGD.
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Practical Contribution 

The present study provides insights into factors that may lead to IGD among 

emerging adult MOBA players in Malaysia, revealing that self-efficacy, peer influence, 

and impulsivity are significant predictors of IGD. The findings provide essential 

implications for mental health professionals, educators and university administrators, and 

the gaming community. 

Firstly, the findings benefit mental health professionals such as psychologists, 

counselors, and clinical practitioners. Mental health practitioners are able to design 

evidence-based assessment tools and targeted interventions by identifying self-efficacy, 

peer influence, and impulsivity as predictors of IGD. For example, psychologists can 

implement cognitive-behavioral strategies to strengthen self-efficacy by setting 

achievable gaming limits and developing self-regulation skills. Impulsivity-targeted 

programs, such as mindfulness training or delay-of-gratification exercises, can help 

emerging adults resist compulsive gaming urges. Moreover, the psychoeducation about 

the impact of peer pressure in online gaming in communities has equipped individuals 

with coping strategies to reduce the social influences that encourage excessive play. These 

approaches can help improve the clinical outcomes by addressing the combination of 

personal and the social risk factors in this population. 

In addition, the findings can help educators and university administrators in the 

designing of campus-based programs that can directly support the emerging adults to 

decrease the risk of IGD. For example, the findings can be combined into awareness 

campaigns or workshops on the healthy habits of gaming which can make them have 

more impact for the students that are emerging as adults. Academic staff can use the 

knowledge to identify students who perhaps might be at risk of IGD and provide early 

guidance or referrals to services such as counselling. Also, the educational programs can 
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focus on the promotion of self-regulation, time management and coping skills which can 

be essential for students to balance their academic responsibility with gaming as a leisure 

activity. 

Lastly, in the gaming community which includes the peers, fellow players and 

team leaders can be an influence to encourage a more healthier gaming experience. Team 

leaders and peers can help encourage more positive behaviour, decrease excessive 

gaming and mutual support with the gaming community by having awareness of the 

psychological vulnerabilities such as low self-efficacy or impulsivity. Gamers can gain 

insight into their own behaviour and implement strategies that can help manage their 

gaming time, manage the intense competitive pressure and have a balance between 

social and academic. The study provides a framework for reducing the risk of IGD while 

promoting a healthier gaming culture among the emerging MOBA adult players by 

targeting both the social and personal influences. 

Conceptual Definitions 

Internet gaming disorder (IGD) 

According to the American Psychiatric Association (2013), Internet gaming 

disorder refers to the pattern of persistent and repeated online gaming which involves the 

interaction with other players that result in a significant impairment or distress. Internet 

gaming disorder is included in Section 3 in the latest 5th edition of the Diagnostic and 

Statistical Manual of Mental Disorder, Text Revision (DSM-5-TR). 

IGD is diagnosed when the individual meets five or more of the nine criteria: (a) 

having persistent thoughts about gaming, (b) having discomfort or irritability when not 

able to game, (c) the need to play for long hours to achieve the same satisfaction, (d) 

having repeated and unsuccessful efforts to stop or reduce gaming, (e) the loss of interest 

in past hobbies or activities aside from gaming, (f) continue to excessively play despite 
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knowing that it causes problems, (g) lying to members of the family or others about the 

extent of gaming, (h) to manage or escape the negative emotions using games, and (i) 

losing or risking important task, relationships or academic due to gaming (Şalvarli & 

Griffiths, 2019). 

Self-efficacy 

Self-efficacy is defined as the belief in one’s ability or the competence to perform 

a goal successfully or to influence an outcome (Farmer et al., 2019). Self-efficacy 

develops as an individual gradually builds complex cognitive, social, and physical 

abilities through their experience (Gist, 1987). It operates as a layered and 

multidimensional system of beliefs that can shape how an individual feels, thinks, acts 

when carrying out several tasks and staying motivated (Tsang et al., 2012). 

Peer influence 

Peer influence refers to where one individual affect or is affected by another 

individual or many others who are in the same age (Laursen & Veenstra, 2021). Peer 

influence happens when an individual changes or maintains an attitude, behaviour partly 

due to the real or anticipated reaction of the peers (Brown & Anistranski Jr, 2020). 

Impulsivity 

 

Impulsivity is an important personality trait that is marked by a tendency to act 

spontaneously and quickly, without any restraint when making decisions or taking actions 

even if it may lead to negative outcomes (Zhu et al., 2023). Impulsivity is linked with 

depression and can indirectly cause loneliness, and interpersonal relationships may be 

ruined (Şalvarli & Griffiths, 2019). 
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Operational Definitions 

Internet gaming disorder (IGD) 

Pontes and Griffiths (2015) develop the Internet Gaming Disorder Scale–Short-Form 

also known as IGDS9-SF. The scale has 9-items which assess the severity of gaming-related 

symptoms over the past 12 months. Each item is corresponding to one of the nine criteria for 

IGD in the DSM-5. It is rated on a 5-point Likert scale which ranges from 1 (never) to 5 (very 

often). The higher total score indicates a greater degree to which the respondents show IGD 

symptoms. 

Self-efficacy 

 

The New General Self-Efficacy Scale also known as NGSE was developed by 

Chen et al. (2001) to measure the overall belief of an individual in their capability to 

handle a variety of challenging situations. The scale consists of 8 items, and each item is 

rated on a 5-point Likert scale which ranges from 1 (strongly disagree) to 5 (strongly 

agree). A higher score would indicate that the respondent has greater self-efficacy which 

can reflect a stronger confidence in an individual’s ability to successfully manage the 

difficult tasks. 

Peer influence 

Wu et al. (2016) developed the Peer Influence for Internet Gaming Addiction 

scale to measure the positive peer influence which includes perceived positive attitudes of 

peers and best friends toward use of the internet, how often peers and best friends use the 

internet and the frequency to invite peers and best friends to use the internet. The scale 

consists of 6 items. Items 1 and 2 are rated on a 4-point Likert scale which ranges from 1 

(totally against) to 4 (totally approves). Items 3 to 6 are rated on a 4-point Likert scale 

which ranges from 1 (never) to 4 (all the time). The higher scores would indicate that 

there is stronger peer approval, more frequent internet use by peers and best friends and 
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more frequent invites from peers and best friends to engage in internet activities. 

Impulsivity 

The Impulsive Behaviour Short Scale–8 (I-8) was developed by Groskurth et al. 

(2022) to measure the impulsivity across four subdimensions. Items 1 and 2 is to measure 

the urgency, items 3 and 4 is to assess the lack of premeditation, items 5 and 6 is to 

measure the lack of perseverance and items 7 and 8 is to capture the sensation seeking. 

All items are rated on a 5-point Likert scale from 1 (does not apply to all) to 5 (applies 

completely). Items 3, 4, 5 and 6 are reverse coded to accurately represent the lack of 

premeditation and perseverance. The higher the total scores would indicate there is a 

higher level of impulsive behaviour. 
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Chapter II 

Literature Review 

Conceptualizing on Internet Gaming Disorder 

According to American Psychiatric Association (2013), IGD was added to the 

DSM-5 which is defined as having patterns of persistent and repeated online gaming that 

involves interactions with other gamers that can result in significant impairments or 

distress over a 12-month period. IGD is diagnosed when an individual meets 5 or more of 

the nine criteria. The first criterion is that the individual would have experienced 

persistent thoughts about gaming which has become a dominant mental preoccupation 

that can interfere with the daily tasks, work or relationships. The second criterion is that 

the individual will display discomfort, irritability or restlessness when unable to play 

games which indicate withdrawal symptoms. The third criterion is the need to play for a 

long period of time to achieve the same level of excitement or satisfaction which would 

indicate tolerance and escalating engagement. 

The fourth criterion involves repeated but unsuccessful attempts to control or 

stop gaming which demonstrates the impaired of self-regulation despite intentions to 

change the behavior. The fifth criterion is that the individual may experience loss of 

interest in activities or hobbies, which gaming has become the main source of 

enjoyment. The sixth criterion is that the individual being fully aware of the dangers in 

gaming such as a decline in academic performance, relationship conflicts or sleeping 

patterns are disrupted but continues to engage in it. 

Moreover, the seventh criterion is the individual would deceive members of the family 

or other individuals about the time that is spent playing games which is to avoid being 

criticized or restricted. The eighth criterion is the use of gaming to escape or cope from 

negative emotions 
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such as anxiety, stress or frustration. The ninth criterion is the risk of losing important tasks, 

responsibilities and relationships due to internet gaming such as work performance, academic 

achievements and personal relationships (American Psychiatric Association, 2013). 

Conceptualizing on Self-efficacy 

Self-efficacy is defined as the belief in one’s ability or the competence to 

perform a goal successfully or to influence an outcome (Thiel & Marx, 2019). It serves 

as a sense of personal competence that affects how people consider, perceive, and 

behave in life. Individuals with high general self-efficacy tend to believe they can 

manage challenges, set attainable goals and face difficulties with confidence (Gale et al., 

2021). While individuals with low general self-efficacy struggle to maintain self-control 

and tend to use avoidance coping strategies when faced with challenges (Gale et al., 

2021). With this concept, self-efficacy often used in several studies related to addictions 

such as problematic eating behaviours, alcohol-related behaviours, and smoking 

behaviours (Aynehchi et al., 2023; Linares et al., 2025; Rajani et al., 2020). 

Through the lens of SCT (Bandura, 1977), self-efficacy can result in both 

desirable and negative outcomes. Although self-efficacy is commonly viewed as a 

positive mechanism to manage maladaptive behaviours and enhance motivation, its 

effects are not always optimistic (Vancouver, 2006). For instance, Beck and Schmidt 

(2015) stated that high-self efficacy people feel confident that they can succeed with less 

effort, thus reducing resource allocation (e.g., effort and time spent on the tasks), leading 

to low performance. Vancouver et al. (2014) further claimed that individuals with 

extremely high self-efficacy can lead to overconfidence and unwillingness to seek 

feedback from others. As a result, there is a potential tendency of self-blame and refusal 

to seek assistance from others due to complacency undermining the goals. In the context 

of gaming, higher online social self-efficacy, which refers to the beliefs in one’s ability to 
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stay connected with others online is positively correlated with gaming addiction (Jeong & 

Kim, 2011). 

The relationship between self-efficacy and social support is considered as another 

important aspect. Individuals with high self-efficacy tend to engage in positive coping 

strategies such as seeking social support dealing with difficulties (Sun et al., 2025). The 

reason is due to high self-efficacy individuals consider challenges as opportunities to 

grow instead of threats (Sun et al., 2025). Yin et al. (2022) provided additional evidence 

that self-efficacy acted as a mediator between psychological well-being and social 

support. Self-efficacy was positively impacted by social support, and this increased self-

efficacy encouraged people to use constructive coping mechanisms like reaching out for 

social support (Yin et al., 2022). According to Chen et al. (2025), social support increases 

self-efficacy by providing behavioral and emotional support. On the other hand, 

individuals who have low self-efficacy are less likely to seek out social support because 

they believe they are incapable of managing social situations. Therefore, self-efficacy is 

connected to both external environments and internal psychological mechanisms. 

Conceptualizing on Peer Influence 

Peer influence can be defined as a process through which an individual’s attitudes 

and behaviors are shaped by the norms, actions and expectations of the peer group 

(Brechwald & Prinstein, 2011). Peer influence works through many social mechanisms 

which include copying and observing the behaviours of peers, comparing to other 

individuals and seeking validation within the peer group (Bandura, 1977). 

Peer influence gains a significant power as the individual would increasingly 

depend on peers for emotional support and the formation of their identity during 

adolescence and young adulthood which are the developmental period where social 

belonging becomes important to the individual (Steinberg & Monahan, 2007). 
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Peer influence can be exerted directly through encouragement, persuasion or 

pressure to act in a certain behavior (Farrell et al., 2016) or indirectly through the 

observation of the behaviour of peers by watching the actions of the peers which suggest 

what behaviours are valued or accepted within the peer group (Venticinque et al., 2021). 

Also, peer groups create standards that shape how the behaviour is seen as appropriate, 

accepted or unsafe within the group which makes the individual to adapt to these 

behaviours to associate or maintain the harmony with the group (Laursen & Veenstra, 

2021). 

Conceptualizing on Impulsivity 

Impulsivity is conceptualized as a multidimensional personality and behavioural 

construct characterized by a tendency to act spontaneously and quickly, without any 

restraint when making decisions or taking actions even if it may lead to negative 

outcomes (Zhu et al., 2023). It involves difficulty delaying gratification, heightened 

preference to immediate rewards, and link to maladaptive behaviour (Lewin et al., 2023). 

Classical models describe impulsiveness as involving deficits in inhibitory control, weak 

planning, and a preference for short-term over long-term outcomes (Evenden, 1999). A 

recent study stated impulsivity as a broader trait which emphasizes cognitive, emotional, 

and behavioural components that jointly increase the likelihood of premature actions, 

especially under conditions of heightened emotional arousal or reward cues (Mungo et al., 

2025). 

File et al. (2022) highlighted the link between impulsivity and reward expectancy. 

 

Impulsivity influences how individuals perceive and respond to rewards. Specifically, 

people with high impulsivity tend to exhibit high reward sensitivity, thus reducing the 

ability of delaying gratification and showing stronger approach tendencies (File et al., 

2022). These patterns suggest that impulsive individuals tend to choose immediate 
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satisfaction over long-term consequences because there is an imbalance between reward-

driven motivation and self-regulatory capacity. Thus, impulsivity is conceptualised as a 

multidimensional trait that shapes how individuals evaluate risks, process rewards, and 

regulate their behavioural responses across everyday contexts (File et al., 2022). 

Self-Efficacy and Internet Gaming Disorder 

Self-efficacy is essential to predict IGD as it decides individuals’ belief or 

engagement in Internet gaming. Yang (2020) reported that there was a significant negative 

correlation between self-efficacy and internet addiction. Chung et al. (2020) described that 

there was a tendency in gaming addicts to have lower general self-efficacy in various age 

groups. Prior studies among adolescents have further confirmed that lower self-efficacy is 

significantly negatively correlated with IGD (Berte et al., 2019; Chung et al., 2020). 

Individuals with low self-efficacy face difficulty setting boundaries and suppressing gaming 

urges, thus leading to vulnerability to IGD. Lower self-efficacy individuals tend to spend 

more time playing games, suggesting that self-efficacy serves as a protector factor or a risk of 

excessive gaming (Chung et al., 2020). (Wu et al., 2022) further reported that high self-

efficacy has indirectly reduced IGD symptoms among youth as it has correlated to emotional 

coping. Further supported study by Zhang et al. (2022) which stated that gamers with low 

social self-efficacy tend to become dependent on online gaming. They view online gaming as 

a means of compensation as they feel less confident in real-world social skills. 

On the other hand, self-efficacy positively predicts IGD in certain contexts. 

Gaming self-efficacy refers to individuals’ belief in the capability to perform gaming-

related tasks (Jeong & Kim, 2011). Mills et al. (2019) described that individuals with high 

gaming self-efficacy have high confidence in the gaming skills, driving them to engage in 

excessive playing to fulfill the sense of competence. Keskinkilic et al. (2024) stated that 

gaming self-efficacy positively predicts gaming disorder severity, indicating that gamers 
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who believe that they are skilled are more likely to become addicted to excessive playing. 

Moreover, social self-efficacy in the virtual world indicates positive correlation between 

gaming addiction (Jeong & Kim, 2011). Online social self-efficacy refers to individuals’ 

belief of the capability to stay meaningfully connected to the virtual world (Jeong & Kim, 

2011). This serves as predictors of IGD due to individuals who feel highly effective, 

successful, and competent in online social interactions rely on the virtual environment to 

meet their social needs, which leads to increased time spent and greater risk of addiction. 

Peer Influence and Internet Gaming Disorder 

Peer influence tends to work through the social norms and the behavior of peers 

when believing that the peers’ gaming frequently is a norm which the individual would 

be more likely to adopt to that behavior. A past study by Angelini et al. (2024) showed 

that individuals who see that their friends often play games and view heavy gaming as 

normal tend to play more themselves, which can increase the likelihood of developing 

IGD. 

Moreover, the social context and peer influence can interact with personal 

vulnerabilities such as stress, boredom, loneliness, to further increase the risk of IGD. A 

study by Nordin et al. (2025) found that loneliness and boredom have a significant 

association with the IGD symptoms among Malaysian young adults. IGD can be seen as 

an outcome. IGD can be seen as a multifaceted link between personal vulnerabilities, peer 

and social environment, and the individual’s motivation to use gaming as a coping 

mechanism. 

Social processes within peer groups involve both “selection” which is where the 

individual chooses peers that play games and “influence” which is the individual who 

would adopt their peers gaming patterns (Li et al., 2024). A study by Li et al. (2024) 

discovered that individuals tend to pick their peers who also play games and those peers 
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will influence them to play even more which creates a cycle where gamers will choose 

gaming friends, and those friends encourage more gaming which can increase the risk of 

IGD. 

Peer relationships which include acceptance, rejection and affiliation are 

important in the social influencing the development of IGD. Li et al. (2025) found that 

the individuals that experience peer rejection are more likely to develop IGD and this 

correlation through the increased feeling of relative deprivation which acts as a mediating 

factor. Individuals that are rejected by their peers would seek other alternative sources of 

social connection by online gaming which provides a more accessible option when peer 

relationships in real life are not satisfying (Koay & Abdullah, 2024). According to Yu et 

al. (2025), the feelings of loneliness or being disconnected from peers are seen as a 

significant predictor of IGD among the individual that has low self-control which suggest 

that peer alienation with individual vulnerabilities can increase the risk of IGD. 

Impulsivity and Internet Gaming Disorder 

Impulsivity has been identified as a significant predictor of IGD. Luiz et al. (2024) 

described that impulsivity positively predicts problematic gaming behaviours, such as 

compulsive gaming and excessive playing. Impulsive individuals are easily affected by 

immediate rewards that are presented in online games, as they often behave immediately 

without considering consequences. Şalvarli and Griffiths (2019) stated that impulsivity 

predicted IGD symptoms among young adults, suggesting that impulsivity reduces an 

individual’s ability to control the gaming frequency and duration. Furthermore, a study by 

Wang et al. (2022) further supported that impulsivity positively contributed to 

problematic gaming, highlighting the significance relationship between impulsivity and 

IGD. 
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One mechanism that links impulsivity with IGD refers to difficulties with 

inhibitory control. Online games, especially MOBA games which require players to 

involve themselves in quick decisions, frequent risk-taking, and unstoppable 

responsiveness to stimuli reinforce players’ impulsive tendancies. Wegmann et al. (2020) 

stated that individuals with high impulsivity show impaired executive control, including 

weaker ability to inhibit urges and delay gratification. As a result, although individuals 

with high impulsivity are aware of negative consequences of excessive gaming such as 

sleep disturbance and interpersonal strain, it is hard to quit from compulsive gaming. 

Chung et al. (2020) further reported that impulsive individuals can’t persistently resist 

gaming urges, making them more vulnerable to compulsive engagement. 

T’ng et al. (2025) explained that impulsive players who struggle with behavioural 

control exhibit heightened sensitivity to rewarding stimuli. Online games’ mechanisms 

such as time-limited reward system, ranking system, and in-game achievements further 

provide positive gratifications toward players (Raybould & Tunney, 2024). As a result, 

players are led to excessive gaming and vulnerable to IGD due to players’ reward-

seeking behaviours have been reinforced (T’ng et al., 2025). These individuals pursue 

gaming as a quick source of emotional relief, making them more likely to develop 

addictive behavior. Hence, impulsivity increases the risk of transitioning from 

entertaining activity to problematic behaviour, particularly when combined with the 

mechanisms in MOBA games.

Theoretical Framework 

SCT provides an all-inclusive and dynamically changing predictor of the 

psychological and social processes underlying IGD among the group of emerging adults 

MOBA players. It states that human behaviour is products of an on-going, two-way 

interaction between personal cognitions, behaviour patterns and environmental forces an 
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interaction that Bandura (1986) and later Linares et al. (2025) and Schunk and 

DiBenedetto (2019) termed triadic reciprocal determinism. This theoretical orientation 

predicts human agency, people are active agents with the ability of self-reflection, self-

control, and choice of action, which are particularly relevant in the context of online 

gaming, where personal characteristics, social relationships, and behavioural patterns 

become closely coupled and supportive of each other. 

Personal Factors: Self-Efficacy and Impulsivity 

The most important construct in the SCT is self-efficacy construct which refers 

to the belief of a person in his ability to perform the necessary behaviours that can 

enable him to achieve the desired outcomes (Bandura, 1986). High self-efficacy does not 

only enhance motivation but promotes adaptive coping, as well as makes it more 

resilient to maladaptive behavior (Liu et al., 2025; Zhang et al., 2022). Regardless of the 

situation in digital gaming, players with stronger self-efficacy have a better capacity to 

regulate their engagement rates, show resistance to social pressure, and less prone to 

developing pathological playing patterns, whereas players with weaker self-efficacy 

seem more susceptible to development of IGD (Ouyang et al., 2023). This finding is 

supported by empirical studies, which reported an inverse correlation between self-

efficacy and IGD risk in the group of Chinese undergraduates (Liu et al., 2025; Zhang et 

al., 2022). 

A personal determinant such as impulsivity summarises the lack of behavioural 

regulation that destabilises the control of immediate impulses (Şalvarlı & Griffiths, 

2019). In the SCT framework, impulsivity is involved in interplay with self-efficacy and 

environmental salient cues to control behaviour. The elevated degree of impulsiveness 

undermines the self-regulatory processes, increases vulnerability to short-term rewards 

and reduced the ability to endure long gaming, especially within the fast-paced, socially 
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oriented MOBA (Fumero et al., 2020; Islam et al., 2023; Ropovik et al., 2022). The 

results are consistent, which contributes to inter-relations between heightened impulsivity 

and IGD severity, as well as to synergistic relationships between peer influence and self-

efficacy, emphasising the fact that the four variables collectively shape the results of 

gaming (Yu et al., 2021). 

Environmental Factors: Peer Influence 

SCT highlights the importance of observational learning, modeling, and vicarious 

reinforcement (Bandura, 1986; Linares et al., 2025). The influence of peers is identified as a 

decisive factor of the environmental determinant of gaming behavior. In MOBA 

communities, which are characterised by teamwork and social interactions as a fundamental 

part, players often see others or players at a higher rank, which then adopt similar types of 

behaviour and internalise social norms that can make excessive gaming possible (Ouyang et 

al., 2023; Schurz et al., 2020). The gaming commitment can be enhanced by positive 

outcome expectations based on these peers such as social validation, achievements or stress 

reduction. Furthermore, the social comparison mechanisms that take the form of leaderboards 

or achievement badges can be used to initiate protracted play as a way of maintaining or 

improving the social status (Esteves et al., 2021; Linares et al., 2025; Liu et al., 2025). Due to 

the empirical findings, peer influence is a strong predictor of the severity of IGD, particularly 

in adolescent and young adults (Yu et al., 2021). 

Behavioral Processes: Self-Regulation and Motivation 

SCT presents the behavioural processes that include self-regulation and 

motivation as mediators that connect the personal and environmental variables. Self-

regulation involves the methodical check, re-examination and repositioning of behavior 

to achieve set objectives (Islam et al., 2023). People with greater self-efficacy and lesser 

impulsive tendencies have excellent self-regulation, thus reducing the risk of IGD (Liu 
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et al., 2025; Ouyang et al., 2023). The presence of motivational drives and their 

expectations of orient goal-oriented actions, positive expectations, e.g., social rewards or 

personal achievement, support playing games, and negative ones might be inadequate to 

discourage excessive play when there is no strong self-control (Linares et al., 2025; 

Schunk & DiBenedetto, 2019). 

Integration and Empirical Support 

Integrating these constructs, SCT provides a unifying framework for 

understanding IGD. Self-efficacy, impulsivity, and peer influence interact reciprocally. 

There are reciprocal interactions between self-efficacy, impulsivity and peer influence. 

Peer dynamics has a higher chance of influencing individuals with impulsive behaviour 

and low self-efficacy, which, consequently, leads to maladaptive gaming, creating a 

feedback loop of self-reinforcement, and perpetuates IGD behaviours (Şalvarlı & 

Griffiths, 2019; Yu et al., 2021). Problematic technology use mitigation by interventions 

that rely on SCT, including improvements in self-efficacy and self-regulation, have been 

empirically validated and, therefore, can be considered a testament to the framework 

applicability (Islam et al., 2023; Ouyang et al., 2023; Scott et al., 2024). 

SCT’s strength lies in its integration of personal, environmental, and behavioral 

factors, allowing researchers to account for the complex interactions driving IGD. The 

model also supports the presence of ancillary constructs, such as motivation, affective 

engagement, and cognitive control, which provides a versatile, empirically grounded 

apparatus to explore MOBA players. 

Summary 

SCT by Bandura provides a strict and multidimensional model to question self-

efficacy, peer pressure and impulsivity as predisposing factors to IGD in MOBA 

participants. 
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Emphasising mutual relations between personal qualities, social environment, and 

behavioural styles, SCT provides a persuasive explanation of explaining the IGD 

mechanisms and designating the way the specific intervention and prevention measures 

should be developed. 

Conceptual Framework 

This conceptual framework that is based on the SCT states that self-efficacy, peer 

influence, and impulsivity are the most influential predictors of IGD in MOBA players in 

Malaysia. Empirical evidence lends solid support to hypothesized relationships, and the 

model has a strong basis upon which researchers can study the psychological and social 

processes involving IGD. 

One of the theoretical models that are useful in explaining the development of 

IGD in MOBA players is SCT by Bandura (1986). The theory has been instrumental in 

highlighting the triadic reciprocal determinism model where individual thought, 

behavioral tendencies and environmental conditions are regarded as mutually dependent 

(Bandura, 1986). The main principle of this model is self-efficacy construct, which is a 

vital personal component that summarizes the faith of a person to control behaviors and 

achieve the desired results (Bandura, 1997). 

The empirical findings show that high self-efficacy levels provide better control 

over the behaviour of gaming, thus reducing the risk of IGD, but undermined self-

efficacy can intensify the risk of maladaptive behaviour, such as excessive gaming (Kuss 

& Griffiths, 2011; Zhang et al., 2022). In line with that, self-efficacy is expected to have 

a negative relationship with IGD, since people with better beliefs in their self-efficacy 

are less vulnerable to problematic gaming. Empirical data can support this hypothesis by 

showing that there is a negative correlation between IGD risk and self-control, self-

efficacy (Yu et al., 2021). 
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Peer influence is predicted with a positive relationship with IGD, as peer norms 

and reinforcement may socialize or promote excessive gaming, which predisposes a 

person to the development of the disorder (Gao et al., 2025; Mancone et al., 2025). Peer 

influence refers to the influence of friends and social groups on gaming. In the SCT 

framework, peers are very potent social models whereby attitudes and behaviors are 

formed by reinforcement as well as observational learning. It is not only possible to learn 

by observing the results of other actions but not only by direct reinforcement. SCT 

acknowledges that the environment, including peer groups and social context, is an 

important determinant of behavior by modeling and reinforcing behavior (Bandura, 2019; 

Devi et al., 2017). This applies particularly in peer-influenced situations (Thompson, 

2008). Research has proven that peer influence is an influential predictor of IGD, and 

young adults aged 18 and above are more likely to adopt problematic gaming patterns 

under the influence of peers who support or are engaged in excessive gaming (Gao et al., 

2025; Mancone et al., 2025; Yu et al., 2021). 

According to the principles of the SCT, the role of human agency cannot be 

overestimated, and people intentionally influence their behavior by means of self-control, 

pre-planning, and deliberation (Bandura, 1991). One of the central points of reducing 

impulsive tendencies is the use of such constructs as intrinsic self-regulation and 

inhibitory control that allow individuals to restrain the sense of immediate satisfaction or 

the tempting influence of an immediate reward (Werner & Ford, 2023). The concept of 

IGD has been linked to increased impulsivity, as far as the individuals with high 

impulsive tendencies are more vulnerable and less armed to resist the temptation of 

compulsive gaming sessions (Hammad et al., 2024; Raybould et al., 2024; Szyszka et al., 

2025; Zhu et al., 2023). 

It can be expected that an enhanced impulsivity has a positive impact on IGD, as 
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greater impulsivity is more likely to impair self-control mechanisms and increase 

sensitivity to immediate rewards, which enhances the likelihood of becoming compulsive 

in gaming (Kim et al., 2021; Raybould & Tunney, 2024; Şalvarlı & Griffiths, 2019; 

Szyszka et al., 2025). Simultaneously, neurobiological studies indicate that impulsivity is 

associated with dysfunctional functional connectivity of neurocircuitry related to reward 

processing and self-regulative capabilities in people with IGD (Kim et al., 2021). 

The relationships in this conceptual framework are further supported by the 

findings in empirical research. It is demonstrated that IGD can be directly and indirectly 

shaped by impulsivity, self-control as well as peer influences via maladaptive gaming 

cognitions, and cognitive processes enhance the impact of risk factors at the personal and 

environmental levels (Yu et al., 2021). The results of a large-scale longitudinal review 

also emphasize that the intrapersonal attribute, such as impulsivity, is one of the most 

powerful predictors of IGD over time, whereas the peer relations and social support still 

have significant influences on the development of the gaming behavior (Zhuang et al., 

2023). In line with this, a systematic review of personality variables determines 

impulsivity as a reliably significant predictor of IGD in a variety of population groups, 

which supports its usefulness as a fundamental personal weakness (Gervasi et al., 2017). 

Moreover, there is prospective cohort evidence that peer dynamics and IGD are mutually 

dependent across time, which suggests that the process of peer influence is not only 

contributory but also a continuous reciprocal process that relates to problematic gaming 

(Gao et al., 2025). Collectively, these results are consistent with the SCT since they 

demonstrate the combined influence of personal factors and social context in the 

development of IGD risk using cognitive, behavioral, and interpersonal mechanisms.  

The theoretical model, which is based on the SCT, explains how personal 

elements, including self-efficacy and impulsivity, along with environmental forces, 
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including peer norms, combine to predict the risk of IGD among players of Malaysian 

MOBA. The scientific data show that these determinants work in reciprocal and 

interconnected cognitive and behavioral routes, which, in turn, supports the SCT 

statement according to which behavior is the result of ongoing interaction of personal 

agency and environmental forces. In turn, this framework offers a solid theoretical 

framework on how these predictors can be used in synergy to influence IGD, as well as 

offering a concise path onto which further empirical research in the context of this 

population can be conducted. 

The relationships in this conceptual framework are further supported by the 

findings in empirical research. It is demonstrated that IGD can be directly and indirectly 

shaped by impulsivity, self-control as well as peer influences via maladaptive gaming 

cognitions, and cognitive processes enhance the impact of risk factors at the personal and 

environmental levels (Yu et al., 2021). The results of a large-scale longitudinal review 

also emphasize that the intrapersonal attribute, such as impulsivity, is one of the most 

powerful predictors of IGD over time, whereas the peer relations and social support still 

have significant influences on the development of the gaming behavior (Zhuang et al., 

2023). In line with this, a systematic review of personality variables determines 

impulsivity as a reliably significant predictor of IGD in a variety of population groups, 

which supports its usefulness as a fundamental personal weakness (Gervasi et al., 2017). 

Moreover, there is prospective cohort evidence that peer dynamics and IGD are mutually 

dependent across time, which suggests that the process of peer influence is not only 

contributory but also a continuous reciprocal process that relates to problematic gaming 

(Gao et al., 2025). Collectively, these results are consistent with the SCT since they 

demonstrate the combined influence of personal factors and social context in the 

development of IGD risk using cognitive, behavioral, and interpersonal mechanisms. 
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Figure 2.1 

The Conceptual Framework for Examining the Associations among Self-Efficacy, Peer 

Influence and Impulsivity to the Internet Gaming Disorder (IGD) among Emerging Adult 

Multiplayer Online Battle Arena (MOBA) Players in Malaysia. 
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Chapter III 

Methodology 

Research Design 

In the present study, quantitative, correlational, cross-sectional research design were 

implemented to investigate the roles of self-efficacy, peer influence, and impulsivity as 

predictors and IGD as the outcome variable among emerging adults MOBA players in 

Malaysia. Quantitative research involved in the systematic collection and analysis of 

numerical data to investigate the patterns, relationships and trends of human behaviour (Rana 

et al., 2021). A quantitative approach was utilized in the current study as it allowed the 

measurement of psychological and social factors and their associations with IGD 

numerically. The collected data were analysed by using statistical software such as SPSS to 

determine the strength and direction of the associations among the variables (Jalolov, 2024). 

Additionally, correlational research design was utilized in the present study, which is 

a non-experimental method for determining and analyzing the statistical association between 

two or more variables without any manipulation (Lorenz-Spreen et al., 2023). The purpose of 

correlational design was to effectively determine the strength and direction of associations 

among self-efficacy, peer influence, impulsivity, and IGD among emerging adult MOBA 

players in Malaysia. Correlational design enables the examination of predictive relationships 

among variables while maintaining the natural context of participants’ behaviours. Hence, 

correlational design does not indicate causation due to the relationships being based on 

observed associations rather than controlled conditions (Krause, 2018).  

Furthermore, the present study implemented a cross-sectional study design, which 

allowed researchers to collect data quickly and cost-effectively at a single point of time from 

a targeted population (Wang & Cheng, 2020). This made it appropriate for studies that 

involved emerging adults and specific groups of gameplayers, where timely and accessible 
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data collection was important. At the same time, cross-sectional design provided insight 

among the associations between variables within targeted populations. Kesmodel (2018) 

stated that cross-sectional studies could be either descriptive or analytical. Correlational 

cross-sectional studies focused on the outlining of characteristics or the frequency of the 

certain variables in a population while analytic cross-sectional studies examined the potential 

associations between several factors. 

Sampling Method 

A non-probability purposive sampling plan is especially appropriate in the research on 

the emerging adults who play MOBA games in Malaysia since it allows the subjects that fit 

exactly the specific criteria that the study objectives are based on, including demographic age 

sample, extent of gaming experience, and gaming behaviour (Anandya et al., 2023; Tuzzahra 

& Edastoma, 2024). Where the target population is large, scattered over geographies or 

otherwise inaccessible as is commonly the case with MOBA players whose overall numbers 

and distribution across regions is unavailable, purposive sampling can be used to make sure 

that only individuals with the attributes of relevance in terms of experience and engagement 

are included. Such a biased inclusion, in its turn, increases the quality and relevance of the 

empirical results (Etikan et al., 2016; Tuzzahra & Edastama, 2024).  

This methodological decision is determined by the geographically spread population 

of the study and the intrinsic challenges of following such people. The sample was deliberate 

to guarantee the higher quality and relevance to the target demographic, with participants 

chosen based on the following inclusion criteria: (1) participants aged from 18 to 29 years 

old, (2) Malaysian nationals, and (3) individuals who had played MOBA games for at least 

one year. This deliberate selection ensured that the sample was highly relevant to the target 

population (Khor et al., 2019). 
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In contrast, probability sampling aims at statistical generalizability, whereas 

purposive sampling aims at depth and contextual relevance, which is a necessary factor in 

quantitative, exploratory, or context-specific research activities (Campbell et al., 2020; 

Nyimbili & Nyimbili, 2024; Tongco, 2007). There are empirical evidence showing that 

purposive sampling can produce strong and valid data, even more efficient and informative in 

some cases than random sampling, especially where the study requires expertise or 

experience on the part of the informants (Nyimbili & Nyimbili, 2024; Tongco, 2007). 

Purposive sampling a strict and realistic selection method when the aim is to produce deep 

and context-driven insights instead of broad population estimates (Campbell et al., 2020; 

Etikan et al., 2016; Nyimbili & Nyimbili, 2024; Tongco, 2007). 

Snowball sampling is an extension of purposive sampling, where social networks of 

those selected in the initial participants are used to recruit other MOBA players in the 

applicable gaming communities (Gierczyk et al., 2024; Naderifar et al., 2017). Such a 

methodological approach can be particularly beneficial in cases of approaching hard-to-reach 

cohorts or geographically distant ones, like online groups of gamers, where there are no 

existing registries of respondents (Leighton et al., 2021). SCT emphasizes that the social 

context, peer modeling and communal influence are very salient factors of behavioral 

consequences. Using snowball sampling, a researcher can access intertwined networks in 

which the processes of social learning and peer pressure are, which makes it easier to capture 

dynamics core to SCT (Nyimbili & Nyimbili, 2024).  

Sample Size 

Sample size is the total number of participants selected from a population to take part 

in a study that used to make inferences about the whole population (Taherdoost, 2016). The 

present study calculated the required sample size using G*Power version 3.1.9.7, which is a 

common software for conducting power analyses in research regarding the field of social 
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science (Faul et al., 2007). Effect size, statistical power, the amount of predictors, and alpha 

error probability were considered as four essential elements in the calculation. A multiple 

linear regression (MLR) analysis was implemented in the present study.  The effect size of 

each predictor was calculated by the formula 𝑓2 =
𝑅 

2

1 − 𝑅2. After summing the effect sizes of 

the three predictors and dividing the total by three, the average effect size was obtained and 

used as the total effect size (refer to Appendix A).  

Following this, the calculated average effect size was 0.1373. The calculated sample 

size from G*power showed a minimum of 130 participants were required, which this result is 

based on G*Power calculation by using a 0.05 alpha level, 0.95 statistical power and three 

predictors (refer to Appendix B). 

Participants 

The first inclusion criterion of the participants in the present study are Malaysian 

emerging adults between the age of 18 to 29 years old, including tertiary school students as 

well as adults who start working. The next inclusion criterion of participants are having 

gaming experience with MOBA gaming, such as Honor of King, League of Legends, and 

Dota 2. The present study excludes individuals who are not between the ages of 18 and 29 

years old since those individuals are not considered as emerging adults. Furthermore, the 

present study excludes participants who did not play MOBA games as the study aimed for 

MOBA game genre only.  

Location 

The survey questionnaire of the current study was distributed throughout all 

Malaysian states using different social networking platforms such as Discords, WhatsApp, 

Instagram and Facebook, to recruit emerging adults who age from 18 to 29 years old and 

engaged in MOBA games for at least one year. 
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Instruments 

Internet Gaming Disorder Scale 9-Short-Form (IGDS9-SF) 

Internet Gaming Disorder Scale 9-Short-Form (IGDS9-SF). The IGDS9-SF was used 

to assess the participants’ severity of the IGD symptoms. The IGDS9-SF was developed by 

Pontes and Griffiths (2015) to measure the nine diagnostic criteria for IGD as defined in the 

DSM-5. The scale includes nine items, with each item corresponds to one of the DSM-5 

criteria such as preoccupation, loss of control, withdrawal, and constantly gaming despite the 

negative consequences. The scale uses a 5-point Likert scale that ranges from 1 (never) to 5 

(very often). In the present study, IGDS9-SF has a Cronbach’s alpha of 0.929 in the reliability 

analysis, which is considered as a high internal consistency (refer to Appendix F). 

New General Self-Efficacy Scale (NGSES) 

Chen et al. (2001) developed the NGSES to assess the participants’ overall belief in 

the capability to perform well in wide range of situations. The scale consists of 8 items, 

which each item is designed to assess the participant’s overall belief in their abilities rather 

than confidence in a specific task. The scale uses a 5-point Likert scale that ranges from 1 

(strongly disagree) to 5 (strongly agree). A higher score would indicate there is a high level 

of self-efficacy while a lower score would indicate a low level of self-efficacy. In the present 

study, the internal consistency reliability is high with Cronbach’s alpha values of 0.945 (refer 

to Appendix F). 

Impulsive Behaviour Short Scale–8 (I-8) 

The Impulsive Behaviour Short Scale-8 (I-8) was developed by Groskurth et al. 

(2022) to assess the impulsivity across several behavioural domains. The scale contains 8 

items to measure the four dimensions of impulsivity which are urgency, lack of 

premeditation, lack of perseverance and sensation seeking. Each dimension would represent 

two items. Also, the scale consists of reverse coded items. The items are rated on a 5-point 
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Likert scale from 1 (does not apply to all) to 5 (applies completely). The scale consists of a 

moderate to good internal consistency with the Cronbach Alpha value of 0.717 in the 

reliability analysis of the present study (refer to Appendix F).  

Peer Influence for Internet Gaming Addiction Scale 

The Peer Influence for Internet Gaming Addiction scale is developed by Wu et al. 

(2016) to examine perceived peer influence on Internet gaming addiction (IGA) using a six-

item instrument. This scale measures two domains of peer influence on IGA including peers’ 

attitude toward Internet gaming behaviour, and peers’ gaming-related behaviours such as 

frequency of gaming and inviting the individuals to play. All six items in the present scale are 

rated on 4-point Likert scale, with higher scores describing that there is greater peer approval, 

more frequent Internet use affected by peers, and more invited from peers to engage in 

Internet use. Item 1 and item 2 are referred to the first domain in the present scale, rating 

from 1 (totally against) to 4 (totally approves). Items 3 to 6 are referred to the second 

domain, rating from 1 (never) to 4 (all the time). The internal consistency for the Peer 

Influence for Internet Gaming Addiction scale is  

considered as moderate to good with a Cronbach Alpha value of 0.766 in the reliability 

analysis of the present study (refer to Appendix F). 

Data Collection Procedure 

The questionnaires were designed in Qualtrics including informed consent statement, 

personal data collection form, demographic items, three standardised scales (refer to 

Appendix C) and submitted to the Scientific and Ethical Review Committee (SERC) of 

Universiti Tunku Abdul Rahman (UTAR) for applying ethical review. On 21 January 2026, 

the ethical clearance was approved with the reference number of U/SERC/78-685/2026. The 

approval validity was valid for one year only, from 15 January 2026 – 14 January 2027. Data 
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collection began only after ethical clearance had been obtained from all relevant authorities, 

ensuring that all procedures complied with established research ethical guidelines. 

Pilot Study. The pilot study is conducted to evaluate the research design’s viability 

and improve the methodology before the actual study is conducted (Lowe, 2019). To evaluate 

the questionnaire's reliability, a minimum sample size of 30 respondents will be adequate 

(Bujang et al., 2024). Therefore, the present pilot study collected 80 sample data to ensure the 

stable reliability, but only 50 cases proceeded to the data analysis. 29 respondents were 

eliminated due to non-Malaysian, over 29 years old and incomplete responses. Statistical 

Package of the Social Sciences (SPSS) was applied for data analysis in the present pilot study 

to measure the reliability of each scale, where the Cronbach Alpha of each scale showed 

good reliability (refer to Appendix E). 

Actual Study. An actual study was implemented through Microsoft Form after 

reviewing the pilot study. The consent was put on the first page of the survey to ascertain that 

it was voluntary, and all the respondents were clearly told that their personal data and 

information would be kept confidentially. Those respondents that agreed to the 

acknowledgment of notice were to fill in demographic items and subsequently to fill in the 

four standardised scales. There are items to quickly identify and filter out those invalid 

respondents such as “Nationality”, and “Have you been playing MOBA games (e.g., Mobile 

Legend, Dota 2, Honor of King, etc) for at least 1 year?”. For those who had chosen “Non-

Malaysian” or “No” at the above questions were directly navigated to the end of the survey, 

which sped up the data cleaning process. On average, respondents spent five to seven minutes 

to complete the current survey, including demographic information, IGDS9-SF, NGSES, I-8, 

and Peer Influence for Internet Gaming Addiction scale. 

 The links, QR code and the poster of the current survey were generated and 

distributed to several platforms including WhatsApp, Instagram, Facebook and Discord. The 
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Facebook groups included Honor Of Kings Global Malaysia, Malaysia League of Legends, 

大马PC游戏交流区, Malaysia Mobile Legends, POKEMON UNITE MALAYSIA 

寶可夢大集結, 王者荣耀国际服 HOK MALAYSIA, Dota 2 Malaysia. A total of eight 

Facebook groups were approached and six of the groups’ administrators approved for posting 

of the data collection messages. While there have total of three Discord groups were 

approached included Vinland, 弟弟联盟, and Malaysia Dota 2 Community, and all the 

groups’ administrators approved for posting of the data collection messages. Additionally, the 

researchers physically approached potential respondents at UTAR over a period of 

approximately one week. After the respondents were sufficient, the researchers stopped 

recruiting the respondents and exported the data to Excel for data cleaning from Microsoft 

Form, subsequently imported to SPSS for the further data analysis. 

Data Analysis 

Data Cleaning  

Data cleaning is the identification and correction of data anomalies, such as missing 

values, outliers, inconsistencies, and noisy or incorrect values before analysis. The core aim 

of it is to improve data quality hence reducing bias and volatility of statistical estimates and 

models. It is empirically proved that dirty data may facilitate biased parameter estimates and 

incorrect evidence-based decisions, and systematic data cleaning contributes to the validity 

and accuracy of research results (Sharifnia et al., 2025; Whang et al., 2023).    

Normality Assumption Tests  

Five indicators, namely histogram, the normal Q–Q plot, skewness, kurtosis, and the 

Kolmogorov–Smirnov (K–S) test were utilized to assess the normality. While skewness, 

kurtosis, and the K-S test were employed as quantitative indicators, the histogram and normal 

Q-Q plot were employed as visual techniques to assess whether the data were normally 

distributed. Approximate normality is shown by a bell-shaped histogram and a Q-Q plot with 

https://web.facebook.com/groups/LoLMY.en/
https://web.facebook.com/groups/2121264391272948/
https://web.facebook.com/groups/1793759137552743/
https://web.facebook.com/groups/536370834217691/
https://web.facebook.com/groups/536370834217691/
https://web.facebook.com/groups/536370834217691/
https://web.facebook.com/groups/free.xuanchuan/
https://web.facebook.com/groups/free.xuanchuan/
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points near the diagonal line. Values in the acceptable range for skewness and kurtosis 

indicate no significant departure from normalcy. A non-significant result for the K-S test, on 

the other hand, means that the data are approximately normally distributed. 

Histogram. A histogram is a diagram that depicts the number of times values fall in 

the successive categories and hence, summarises the centre, spread, skewness and any 

possible outliers of the distribution. Histograms have widely been promoted as a tool in 

assumption checking since they allow visual examination of normality, as well as other 

distributional properties, upon which most parametric methods rely (Korkmaz et al., 2014; 

Newburger et al., 2022; Shatz, 2023; Weissgerber et al., 2015). Studies of visualization reveal 

that histogram-like visualization allows viewers to infer the shape of the distribution and 

approximate the parameters, including the mean and the spread, at reasonable accuracy even 

in the case of some bias (Newburger et al., 2022).  

Q-Q plot. A Q-Q plot is a graphical device that contrasts the quantiles of a 

theoretical distribution with the quantiles of observed data. The points are close to a straight 

line, which implies that the sample distribution is similar to the reference distribution. The 

systematic deviations like the S-shapes, heavy tails, or curvature show certain types of non-

normality, such as skewness or kurtosis (Cain et al., 2016; Korkmaz et al., 2014; Shatz, 

2023). Assumption checking Methodology Q-Q plots are highly preferred due to deeper, 

more informative information as compared to one p-value obtained as a result of a normality 

test and help to understand the shape and magnitude of the violations (Knief & Forstmeier, 

2021; Korkmaz et al., 2014; Shatz, 2023).   

Skewness and kurtosis. The skewness and kurtosis are numerical values, which 

summarise the distribution shape. Skewness measures asymmetry, and kurtosis measures tail 

heavy and peakedness in comparison to the normal distribution (Bono et al., 2019; Kamath et 

al., 2025; Kim & Kim, 2025; Sama et al., 2020). Largely absolute values indicate non-
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normality, which can inflate the type I errors and falsify the factor analysis, t-tests, and other 

parametric tests unless addressed (Bono et al., 2019; Cain et al., 2016; Kamath et al., 2025; 

Knief & Forstmeier, 2021). Other researchers suggest that skewness and kurtosis should be 

reported regularly along with the means and variances as part of the necessary descriptive 

statistics and assumptions tests (Bono et al., 2019; Cain et al., 2016; Korkmaz et al., 2014).   

Kolmogorov-Smirnov Test (K-S test). The K-S test is a normality test which 

measures the greatest absolute difference between the cumulative distribution of a sample 

and the cumulative distribution of a given theoretical distribution. It is one of a number of 

distributional test tools used to test the absence of a parametric technique before use (Kamath 

et al., 2025; Shatz, 2023). The normality diagnostics review indicates that no single test is 

always more effective than others because power and type I error vary depending on a sample 

size and the specific non normality (Kamath et al., 2025; Korkmaz et al., 2014; Shapiro & 

Wilk, 1965). As such, the K-S test is not quite the indicator of normality but should be 

included in a larger set of tests and plots (Kamath et al., 2025; Korkmaz et al., 2014; Shatz, 

2023).    

Descriptive Statistics. Standard deviation, range, skewness, mean, and median are 

examples of descriptive statistics that are used to summarise salient characteristics of a 

dataset without any inferential statements about populations. They provide the necessary 

background to make the conclusions, evaluate the assumptions, and conduct comparisons of 

the studies. In this study, descriptive statistics were generated for the main variables, namely 

self-efficacy, peer influence, impulsivity, and Internet Gaming Disorder among emerging 

adult MOBA players in Malaysia.  

Multiple Linear Regression (MLR) Assumptions. The MLR assumption was 

implemented to examine the predictive factors of self-efficacy, impulsivity and peer 
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influence to IGD. The appraisal of MLR assumptions was conducted immediately after 

examining normality. 

Multivariate Outliers. Data points that are distinctly different from the main body of 

the data which can have a disproportionate influence on the study’s findings refers to outliers 

(Aguinis et al., 2013). Rather than an extreme score on a single variable, a multivariate 

outlier refers to a case that exhibits an unusual combination of values across multiple 

variables (Leys et al., 2018). In the current study, multivariate outliers are identified by 

Cook’s Distance, Mahalanobis Distance, and Centered Leverage Value. Each of the data 

point's impact on the regression model was assessed using Cook's Distance, which the values 

lower than 1 considered as acceptable (Cook, 1977). Mahalanobis Distance utilizes the 

covariance matrix and sample means to calculate each case's distance from the centroid. The 

values falling below 15 were considered as admissible, indicating absence of multivariate 

outliers (Barnett, 1978). In addition, the Centered Leverage Value assessed how far each data 

point deviates from the mean. The formula 
2(𝑝+1)

𝑛
, where p is the amount of predictors and n 

is the sum of sample size, can be utilized to identify the outliers. Thus, identifying outliers 

ensured the data quality and enhanced the validity of the further data analysis using these 

established criteria. 

Type of variables. Discrete variables such as nominal and ordinal variables, and 

continuous variables such as ratio and interval variables are the two categories in variables 

(Kaur & Mittal, 2021). All the scales used in the present study employed Likert-type items 

and are considered interval data due to the analysis focused on the total scores of each scale, 

which summed scores are assumed to have equal intervals between values, thus suitable for 

statistical analysis. 

Multicollinearity. Multicollinearity happens when two or more predictor variables in 

a multiple regression model correlates with each other, which can change the estimation of 
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the unique effects on the predictors. Tolerance and the Variance Inflation Factor (VIF) are 

commonly used to quantify the extent of relationship among the predictors to assess the 

assumption (Marcoulides & Raykov, 2019). The VIF shows that the variance of a regression 

coefficient is increased due to the multicollinearity which a higher value would mean there 

will be less reliable results (Shrestha, 2020). Tolerance would be defined as the inverse of 

VIF which represents the predictor’s variation is independent of other predictors (Shrestha, 

2020). the VIF must be below 10, however the standard range for the tolerance was higher 

than 0.10 (Kyriazos & Poga, 2023). 

Independence of Residuals. According to Schober et al., (2018),  the lack of 

correlation between the variables being studied, refers to independence of residuals. The 

Durbin-Waston test can be utilized to evaluate the independence assumption, where the 

values closer to 2 would indicate that the residuals are independent (Flatt & Jacobs, 2019). 

The normality of residuals, linearity between variables, and homoscedasticity. 

Homoscedasticity in regression assumes that the variance of the residuals remains constant 

across all the combinations of the predictor values (Osborne & Waters, 2002). The 

assumption can be observed visually using the scatterplot of standardized residuals. The 

assumption of equal variances is considered satisfied when the residuals are dispersed evenly 

around the horizontal zero line with no distinct pattern (Osborne & Waters, 2002).  
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Chapter IV 

Results 

Data Cleaning  

 Before performing statistical analyses, the data cleaning was implemented to ensure 

the accuracy, consistency, and reliability. This undertaking is essential in identifying and 

removing errors, inconsistencies, and poor answers, and, therefore, allowing the dataset to 

better reflect the target demographic. Strict data screening and cleaning procedures 

simultaneously enhance the validity and reproducibility of the study results (Guillen-

Aguinaga et al., 2025). The raw data that had been obtained in the online survey system was 

transferred to the IBM SPSS Statistics where the data underwent screening and analysis.   

Valid Data   

Valid data involves such data on answers that have been accurately documented and 

which is appropriate to undergo statistical analysis. Inaccurate or corrupted records can bring 

a bias and ruin the accuracy of the dataset. In the first place, 178 responses were collected to 

this study. In the initial screening phase, five subjects who did not consent to participating in 

the research were removed because ethical approval requires that the responses of individuals 

who voluntarily signed to undertake the study should be factored in the analysis process.   

Missing Data   

Missing data occur when the respondents do not answer one or multiple items of the 

questionnaires. In a survey research, inadequate data may reduce the test sensitivity, leading 

to distortions in the inferring parameters, and undermining the fidelity of research findings 

unless effective measures are taken (Popovich, 2024). In this study, thirteen responses were 

considered incomplete as a result of partial filling of questionnaires. These responses were 

eliminated in order to have what should only represent complete records.   
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Disqualified Data   

Disqualified data refer to those answers which do not fulfill the inclusion criteria of 

the study. Since the study targeted MOBA players among the emerging adults of Malaysia, 

those who did not meet such criteria were not included in the study. As such, eight non-

Malaysian respondents were removed from the dataset.   

Straight-Lining Data   

Straight-lining is the situation when the respondents give similar answers in 

consecutive survey questions without actually contemplating about the question. Such a trend 

compromises reliability and validity of the survey results, which may mean that there is little 

involvement in answering (Wang, 2025). The manual scrutiny of the patterns of response was 

adopted in the study in order to identify this kind of behavior. There were also two cases of 

straight-lining that were found and then eliminated.   

Normality Assumption Tests  

Normality  

The data were assessed for normality before conducting multiple regression and 

mediation analysis. The assumption of the normality is evaluated by the five indicators which 

includes histograms, Quantile-Quantile plot (Q-Q plot), skewness and kurtosis and  

Kolmogorov-Smirnov (K-S) test.  

Histogram  

The result for the histogram for each of the variables has shown a normally distributed 

outcome as the histograms were in the bell-shaped distribution. This showed the assumption 

of normality for histogram was not violated (refer to Appendix H). 

Q-Q Plot  

 The Q-Q plots suggested that the variables satisfy the normality assumption as the 

data points follow the expected normal distribution pattern. The Q-Q plots for IGD, self-
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efficacy, impulsivity and peer influence show equally diffused spots along the diagonal line, 

indicating the normality assumption was supported (refer to Appendix I).  

Skewness & Kurtosis  

 The skewness and kurtosis values for all variables fell between the appropriate range 

of ±2. The value of Skewness ranged from –0.424 to 0.157, and Kurtosis’ values ranged from 

–0.560 to –1.315 (refer to Table 4.1). This indicates that there are no violations and a 

satisfactory level of assumption of normality (refer to Appendix K).  

Table 4.1 

Skewness and Kurtosis value for each variable 

 Skewness Kurtosis 

IGD .157 -1.315 

Self-efficacy  -.628 -.590 

Impulsivity  .103 -.962 

Peer Influence  -.424 -.560 

 

Kolmogorov-Smirnov  

 The Kolmogorov-Smirnov test indicates that IGD, self-efficacy, impulsivity and peer 

Influence significantly deviate from normality (p < 0.05). All the variables are distributed 

non-normally (refer to table 4.2). According to Sibinda et al. (2025), a p-value that is less 

than .05 indicates a statistically significant deviation from the normality which results that the 

data are not normally distributed.  
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Table 4.2 

Kolmogorov-Smirnov (K-S) Test 

Variables Sig. value 

IGD <.001 

Self-efficacy <.001 

Impulsivity <.001 

Peer Influence <.001 

 

Descriptive Statistics  

The final sample of the present study consisted of 149 respondents who met the 

inclusion criteria of being emerging adults aged from 18 to 29 years old and having at least 

one year of experience playing MOBA games. Among the participants, the largest age group 

was 22 years old (18.1%, n = 27), followed by 24 years old (16.8%, n = 25) and 21 years old 

(14.8%, n = 22). Other age groups included 23 years old (12.8%, n = 19) and 25 years old 

(12.8%, n = 19), while smaller proportions were observed for ages 20 (10.1%, n = 15), 19 

(3.4%, n = 5), 26 (3.4%, n = 5), 27 (2.7%, n = 4), 28 (2.7%, n = 4), 29 (2.0%, n = 3), and 18 

(0.7%, n = 1).  

With regard to gender distribution, 53.7% of the respondents were male (n = 80), 

45.0% were female (n = 67), and 1.3% that preferred not to say (n = 2). For ethnicity, most of 

the respondents were Chinese (91.3%, n = 136), followed by Malay (4.7%, n = 7), Indian 

(3.4%, n = 5), and Dayak (Sarawak Native) (0.7%, n = 1). Regarding gaming experience, 

49.7% of the respondents reported having played MOBA games for 4 to 5 years (n = 74). 

Additionally, 20.8% had been playing for 1 to 2 years (n = 31), 17.4% for 3 to 4 years (n = 

26), and 12.1% had more than 5 years of gaming experience (n = 18). Predominantly, most 

respondents engaged in 王者荣耀 among the MOBA games (24%, n = 87).  

In terms of gaming frequency, 32.9% of the respondents reported playing MOBA 

games 5 to 6 times per week (n = 49), 29.5% played 3 to 4 times per week (n = 44), 24.8% 
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played more than 6 times per week (n = 37), and 12.8% played 1 to 2 times per week (n = 

19). With respect to daily gaming duration, 55.0% of respondents reported spending 1 to 2 

hours per day playing MOBA games (n = 82), 26.8% spent 3 to 4 hours per day (n = 40), 

8.7% spent 5 to 6 hours per day (n = 13), 7.4% spent less than 1 hour per day (n = 11), and 

2.0% spent 7 to 8 hours per day gaming (n = 3). 

Descriptive statistics were also computed for the main study variables. The results 

indicated that the mean score for IGD was 1.93 (SD = 1.00). The mean score for self-efficacy 

was 2.45 (SD = 0.87), suggesting a moderate level of perceived self-efficacy among 

respondents. Meanwhile, the mean score for impulsivity was 1.92 (SD = 0.65), and the mean 

score for peer influence was 2.03 (SD = 0.53). These results provide an overview of the 

central tendency and variability of the key variables examined in this study presented in 

Table 4.3. 

Table 4.3 

Descriptive Statistics for Respondents’ Demographic Information (N = 149) 

    n % M SD 

Nationality           

  Malaysian 149 100     

Age       22.94 2.28 

Gender           

  Female 80 53.7     

  Male 67 45.0     

  Prefer not to say 2 1.3     

Race           

  Chinese 136 91.3     

  Malay 7 4.7     

  Indian 5 3.4     

  Others 1 0.7     
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Table 4.3 

Descriptive Statistics for Respondents’ Demographic Information (N = 149) (Continued) 

 n % M SD 

Have you been playing MOBA games for at least 1 year?         

  Yes 149 100     

            

What type of MOBA games do you play?         

  Mobile Legends: Bang Bang 55 15.15     

  Dota 2 44 12.12     

  League of Legends 55 15.15     

  Honor of Kings 68 18.73     

  王者荣耀 87 23.97     

  League of Legends: Wild Rift 17 4.68     

  Pokémon Unite 23 6.34     

  Smite 5 1.38     

  Heroes of the Storm 6 1.65     

 Other 3 0.83     

 

How many years have you been playing MOBA games? 

        

  1–2 years 31 20.8     

  3–4 years 26 17.4     

  4–5 years 74 49.7     

  More than 5 years 18 12.1     

            

How frequently do you play MOBA games?         

  1–2 times a week 19 12.8     

  3–4 times a week 44 29.5     

  5–6 times a week 49 32.9     

  More than 6 times a week 37 24.8     

      

How many hours do you spend playing MOBA games each 

day? 
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Table 4.3 

Descriptive Statistics for Respondents’ Demographic Information (N = 149) (Continued) 

  n % M SD 

  Less than 1 hour 11 7.4     

  1–2 hours 82 55.0     

  3–4 hours 40 26.8     

  5–6 hours 13 8.7     

  7–8 hours 3 2.0     

Note. Percentages for “What type of MOBA games do you play?” are based on total responses (N = 363), as 

respondents could select more than one game. 

Multiple Linear Regression (MLR) Assumptions  

Multivariate outliers 

Cook’s Distance, Mahalanobis Distance, and Centered Leverage Values were utilized 

to assess multivariate outliers, ensuring that no individual cases exerted disproportionate 

influence on the regression model. There was a total of seven cases viewed as potential 

outliers due to exceeding two standard deviations (refer to Table 4.4). According to Table 4.5 

below, all Cook’s Distance values were below 1, suggesting that no cases had an undue 

influence on the regression estimates. Similarly, all Mahalanobis Distance values were below 

15, indicating no significant multivariate outliers. The Centered Leverage Value was 0.052 

which evaluated using the formula  
2(𝑝+1)

𝑛
.  Case four with the value of 0.0547 was over the 

cut-off value of 0.052, thus indicating a potential influential case (refer to Table 4.5). Hence, 

case four was considered sparse cases and was excluded from the data set. Following this, 

149 cases were used in the final analysis. 
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Table 4.4 

Casewise Diagnostics 

Case Number Std. Residual Mean_IGD Predicted Value Residual 

4 -2.355 1.11 2.6733 -1.56221 

9 -2.085 1.00 2.3833 -1.38332 

61 2.904 3.00 1.0733 1.92673 

79 2.028 2.33 .9877 1.34562 

117 -2.392 .67 2.2537 -1.58708 

127 -2.161 1.33 2.7672 -1.43386 

130 2.398 3.00 1.4094 1.59061 

 

Table 4.5 

Casewise Summaries 

Case Number Mahalanobis Distance  Cook’s Distance  Centered Leverage 

Value  

4 8.32472 0.00102 0.05477 

9 6.97745 0.00099 0.04590 

61 2.97193 0.00215 0.01955 

79 2.59331 0.00008 0.01706 

117 1.55645 0.00229 0.01024 

127 1.20605 0.00874 0.00793 

130 0.93489 0.00111 0.00615 

 

Independence of Residuals 

The independence of residuals was evaluated by the Durbin-Waston test in the present 

study. The Durbin–Watson statistic was 2.099, which is near to the optimal value of 2 (refer 

to Table 4.6, Appendix M). This indicates that the residuals are independent and that there is 
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no significant correlated to each other, suggesting the assumption of independence of 

residuals is satisfied. 

Table 4.6 

Independence of Errors 

Model Durbin–Watson 

1 2.099 

 

Multicollinearity 

Multicollinearity can affect the accuracy of the parameter estimates, which occurs 

when the independent variables are correlated in a regression (Daoud, 2017). Tolerance and 

Variance Inflation Factor (VIF) were utilized to assess multicollinearity in the present study. 

Tolerance and Variance Inflation Factor (VIF) values were utilized to assess multicollinearity 

in the present study. All the tolerance values are higher than 0.1, suggesting low 

multicollinearity (refer to table 4.7). Meanwhile, all the VIF values were below the general 

threshold of 10, suggesting that multicollinearity is not a concern in the present model, and 

the regression coefficients can be interpreted reliably (refer to table 4.7). 

Table 4.7 

Tolerance and VIF values 

 Tolerance VIF 

Self-efficacy  .962 1.039 

Impulsivity  .762 1.312 

Peer Influence  .779 1.284 

 

Normality of Residuals, Linearity and Homoscedasticity 

Scatter plots were used to examine the assumptions of normality, linearity, and 

homoscedasticity. According to figure 4.1 below, the scatterplot demonstrated that the 
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residuals were randomly distributed and clustered at the diagonal line, showing the normal 

distribution. Following this, all three assumptions including normality, linearity, and 

homoscedasticity are satisfied and not violated (Osborne & Waters, 2002).  

Figure 4.1 

Scatterplot 

 

Multiple Linear Regression Analysis 

The predictive roles of self-efficacy, impulsivity, and peer influence on IGD among 

MOBA players in Malaysia were investigated using a multiple regression analysis. The 

results show statistical significance as F (3, 145) = 64.312, p < .001 and explaining 56.2% of 

the variance (refer to Table 4.9).  

The results from the coefficient table showed that impulsivity (β = 0.584, p < .001) 

and peer influence (β = 0.174, p = .006) significantly and positively predicted IGD. While 

self- efficacy (β = -0.217, p < .001) is a significant negative predictor of IGD. From the result 

of this study, self-efficacy, impulsivity and peer influence have predictive roles in IGD 

among MOBA players in Malaysia. In Table 4.10, the summary of results shows that 

hypotheses H₁, H₂ and H₃ are supported. Among the predictors, impulsivity has the strongest 

predictive effect on the IGD, as it has the highest standardized beta coefficient (β = 0.584, p 
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< .001), followed by Peer Influence (β = 0.174, p = .006) and self-efficacy (β = -0.217, p 

< .001). 

Table 4.8 

Anova Table  

 Model Sum of Squares df Mean Square F Sig. 

1 Regression 84.909 3 28.303 64.312 <.001 

 Residual 63.813 145 .440   

 Total 148.721 148    

 

Table 4.9 

Coefficient Table 

    Std. β t p 

Self – efficacy    -.217 -3.914 <.001 

Impulsivity    .584 9.370 <.001 

Peer Influence    .174 2.818 .006 

 

Table 4.10 

Summary of Result 

Hypotheses Std. β p Decision  

H₁: Self-efficacy negatively predicts Internet gaming 

disorder among emerging adult Multiplayer Online Battle 

Arena players in Malaysia. 

-.217 <.001 Supported 

H₂: Impulsivity positively predicts Internet gaming disorder 

among emerging adult Multiplayer Online Battle Arena 

players in Malaysia. 

.584 <.001 Supported 

H₃: Peer influence positively predicts Internet gaming 

disorder among emerging adult Multiplayer Online 

Battle Arena players in Malaysia. 

.174 .006 Supported 
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Chapter V 

Discussion and Conclusion 

Hypothesises 

H₁: Self-efficacy negatively predicts Internet gaming disorder among emerging adult 

MOBA players in Malaysia 

Self-efficacy was a negative predictor of IGD for the participants of the current study, 

and H₁ was therefore supported. Individuals with higher self-efficacy were less likely to 

report IGD symptoms, suggesting that self-efficacy may function as an important protective 

factor against IGD in this sample. This is perhaps not surprising given the range of things that 

self-efficacy encompasses. The tendency is not merely to be confident, but also to believe in 

one’s ability to cope with stressful situations, regulate one’s own behaviour, and achieve 

one’s goals without experiencing a sense of being overwhelmed. When playing games, a 

person with high self-efficacy will likely have greater self-control over their gaming 

behaviour and is less likely to play games as a coping strategy in situations of stress and 

anxiety.  

A noteworthy aspect regarding the findings is that self-efficacy was still a predictor of 

IGD when impulsivity and peer influence were included in the regression. This is not the first 

time this has been shown. For instance, Zhang et al. (2022) found that in Chinese 

undergraduates, individuals with lower social self-efficacy, or who felt socially incompetent 

in the real world, were more likely to have higher IGD severity. This is shown when someone 

who feels socially incompetent in the real world may be more likely to turn to videogames 

for social connection and the feelings of self-efficacy that videogames can provide. 

Warburton et al. (2022) and Zhuang et al. (2023) found increased protective factors such as 

self-control were associated with healthier game play. Xiang et al. (2022) also supported this 

by showing that developmental assets reduced the risk of IGD by boosting self-control.  
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All of this points to the fact that, as the current study finds, self-control is indeed 

protective against IGD. It is worth noting that games, and especially MOBA games, are rule-

based. There are clear goals and rewards, levels to be achieved and many possibilities for 

success. In a study, Zhang et al. (2022) suggested low social self-efficacy can increase the 

use of online games for social interaction, while Warburton et al. (2022) found low protective 

factors lead to increased online gaming. By contrast, high self-efficacy indicates a person has 

the resources to navigate the world and can decide if they want to play games or not. This is 

something to be aware of for our group of emerging adult MOBA gamers. Emerging 

adulthood is a transition period such as between roles, between education and training, 

between jobs and social roles. MOBA games are a place of reward, acceptance and status. 

This may be especially so for an emerging adult who is "finding their feet" in the world. It 

may be an even more tempting lure for those with low self-efficacy, and for those with a 

higher belief in their ability to achieve might play for enjoyment, but not to excess. Hence, 

self-efficacy is an important factor when we examine and work to prevent IGD in this age 

group. 

H₂: Impulsivity positively predicts Internet gaming disorder among emerging adult 

MOBA players in Malaysia 

Impulsivity was identified as the strongest predictor among all the predictors, a 

significant positive predictor of IGD among emerging adult MOBA players in Malaysia. This 

finding might not be entirely unexpected given the processes underlying the construct of 

impulsivity, but the effect size in the present model is noteworthy. This aligns well with what 

existing literature has consistently shown. Hammad and AL-shahrani (2024) found that 

university students with higher impulsivity were more likely to experience IGD symptoms, 

while Yu et al. (2021) showed a similar pattern among Chinese adolescents and further noted 

that maladaptive thinking about gaming helped explain the link. Yan et al. (2021) approached 
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the issue slightly differently in comparing young adults with IGD against healthy controls 

and finding that the IGD group showed notably higher trait impulsivity and weaker inhibitory 

control, meaning their brains were not just more impulsive but less able to pump the brakes 

once something stimulating had started. Warburton et al. (2022) and Zhuang et al. (2023) 

found impulsivity to be a particularly strong predictor of IGD across different samples, 

reinforcing the risk factor.   

That impulsivity is a key factor in MOBA gaming and gaming more broadly is partly 

a product of game design. MOBA games are interactive, and they are highly stimulating. 

Competition and time constraints create a sense of urgency to play and stay playing to 

improve ranking, game rewards and successes are delivered on variable schedules. The game 

is socially-focused on team game play, which means that quitting a game has interpersonal as 

well as individual implications. This set of circumstances is a difficult one for the impulsive 

person to resist. Hammad and Al-Shahrani (2024) suggested that games that provide rapid 

and frequent rewards are especially difficult for impulsive people because the reward 

structures tap into the impulses that make it hard for impulsive people to resist. Yan et al. 

(2021) argued that poor inhibitory control compounds this by making it harder to stop once 

play has begun. Yu et al. (2021) also noted that impulsive gameplayers may develop 

cognitive distortions around gaming, for example coming to believe that they need to play to 

feel okay, which further reinforces the cycle. 

These points take on new salience when we consider the present study. Emerging 

adulthood isn't a life stage that's most conducive to managing impulsivity. It's a stage of life 

that's highly demanding, highly explorative and highly complicated. All of which are factors 

that make it less likely that impulsivity will be managed. If MOBA gaming exists as an easily 

accessible, highly rewarding and social gaming option, the path of least resistance for an 

impulsive emerging adult is a path to MOBA games. The current finding is more than a 
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confirmation of the established association between impulsivity and MOBA gaming, it places 

a known risk factor in a population and gaming environment where it is likely to have a 

potent influence and which may be ameliorated by interventions that improve impulse control 

skills. 

H₃: Peer influence positively predicts Internet gaming disorder among emerging adult 

MOBA players in Malaysia 

Our study also found that peer influence significantly and positively predicted IGD 

among emerging adult MOBA players in Malaysia, thus confirming H₃. In demonstrating that 

peer influence significantly and positively predicted IGD in the current sample, we add to the 

picture that is arising from the role of self-efficacy and impulsivity. The peer influence is 

especially potent in MOBA games among the emerging adults as these games are social and 

competitive, which means that they involve teamwork and the necessity to be in constant 

contact with peers. Adults in their early life stages tend to be frustrated when it comes to the 

satisfying of their fundamental psychological needs, and it is this frustration that may 

motivate them to find a satisfying gaming experience through the reasons of social 

connectedness, competition, and coping, and thus, elevating the risk of IGD (T’ng et al., 

2022). Peer pressure supports gaming behaviour in that social norms and expectations are 

established at gaming communities, and players tend to over-indulge in gaming to fulfill their 

peer acceptance and status. Moreover, the socially positive attitudes toward gaming and peer 

support can increase involvement and addiction, particularly when the consumption of 

esports and related content on games becomes popular (Durak et al., 2023). Peer pressure and 

personal vulnerabilities such as need frustration contribute to addictive behaviours because 

they offer social confirmation and emotional respite to the young adult MOBA players 

(Király et al., 2023). Therefore, peer pressure is a strong environmental determinant that 

enhances addictive behaviours in MOBA games among this age group. 
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Social influence is not new but has sometimes been seen as secondary to interpersonal 

influences. Zhuang et al. (2023) recognised in their meta-analysis that while interpersonal 

factors generally account for less variance in IGD than intrapersonal factors, they are a robust 

and theoretically meaningful predictor of IGD over time. Yu et al. (2021) extended this line 

of thinking by proposing that interpersonal factors can influence the cognitive structures 

individuals use to make sense of their gaming, making it seem normal to spend lots of time 

gaming, and more difficult to recognise the signs of excessive gaming. Warburton et al. 

(2022) took a different tack, finding that experiences of social exclusion and poor protective 

social relationships were linked to greater use of gaming as a social activity, which implies 

that peer factors can be a risk factor in at least two ways, first by reinforcing gaming 

behaviour through direct social participation and expectations of others, and second by 

creating a social deficit that makes the social cues of gaming environments. Macur and 

Pontes (2021) similarly identified certain social-behavioural risk factors as increasing the risk 

of IGD and while their mechanisms were slightly different in emphasis, the same bottom line 

applies to this research where social factors are important, and peers play a role in those 

factors. 

Understanding the influence of peers requires consideration of the demands that 

Multiplayer Online Battle Arena games place on players. These are not solitary games one 

plays at leisure. They are team-oriented, heavily reliant on communication, and involve long-

term relationships between frequent players who come to share histories and expectations. 

Once a player's friends are active in a MOBA community, MOBA games no longer function 

primarily as a form of entertainment, but as a site for social activity. Not only is it about 

having fun, it is about being there for others who are expecting it. When this is the case, peer 

influence does not need to be overt and coercive to be influential. When peers are playing, 

and not playing is seen as a social risk, this may be enough to maintain high levels of 
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engagement in the absence of other factors that may have otherwise kept any given individual 

playing. Yu et al. (2021) noted that over time, this social reinforcement may come to 

influence how people view gameplay, from being something they choose to do to being 

something they have to do. Warburton et al. (2022) also noted that if gaming is the main way 

people connect, then reducing their gaming can impact on the social relationships that use 

gaming as a way to connect, and can be a disincentive to reduce gaming, especially if the 

signs of excessive gaming are emerging. 

All of this makes sense within the present sample in obvious ways. Malaysian 

emerging adult MOBA players live in a social milieu where gaming is often not an isolated 

but rather a social activity, fostering the formation and maintenance of friendships and the 

formation of peer identities. The progressive increase in gaming, which is typical of the early 

stages of IGD, may well seem natural in this context. Each extra game is socially rewarding, 

each gaming hour a contribution rather than a waste of time. It's only the overall pattern that 

suggests trouble. This highlights the importance of strategies to prevent and treat IGD that are 

not simply focused on the individual but also on the social ecology that facilitates and 

supports the development of the behaviours. 

Implication 

Theoretical Implication 

         Social Cognitive Theory (SCT) developed by Bandura (1986) was used in the study to 

examine the association between self-efficacy, peer influence and impulsivity on Internet 

Gaming Disorder (IGD) among MOBA players in Malaysia. SCT highlights the dynamic 

relations between personal, behavioural and environmental factors that shape human 

behaviour. In this study, it provides a deeper understanding of IGD in the Malaysian MOBA 

gaming context which is an area with limited prior research. The findings show the 

applicability of SCT within a culturally relevant and socially interactive gaming environment. 
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In the study, self-efficacy was negatively associated with IGD which suggest that 

individuals with stronger beliefs in their ability to regulate behaviour are less likely to engage 

in the excessive gaming. This finding is consistent with SCT which suggests that the 

perceived behavioural control plays an important role in self-regulation and decision making. 

In contrast, impulsivity was found to positively predict IGD which suggests that individual 

differences in self-control plays an important role in the development of the problematic 

gaming behaviours. The findings would align with past research which found impulsivity as a 

key risk factor for IGD which impulsive individuals tend to prioritise the immediate rewards 

and display difficulties in the behavioural inhibition (Şalvarlı & Griffiths, 2019; Zhu et al., 

2023). Hence, future studies could examine the factors such as the reward sensitivity and 

emotional regulation as the mediators with the gaming environment and cultural influences as 

the moderators. 

Next, peer influence which is the environmental factor that positively predicts IGD 

suggests that individuals are likely to engage in excessive gaming due to the social pressure, 

group norms or the need for social belonging. The findings are consistent with SCT which 

highlights the role of observational learning and social reinforcement in shaping the 

behaviour. Therefore, future research could study the possible moderating factors for 

example the quality of the peer relationship, peer norms and the cultural values specifically 

within collectivist societies like Malaysia. 

Overall, the findings suggest that IGD is better understood from a multidimensional 

perspective in which the cognitive beliefs, the personal traits, and the social influences work 

together to shape the behaviour. In this research, it contributes to the theoretical advancement 

of SCT by showing the need to consider both facilitating and inhibiting mechanisms at the 

same time. Hence, future studies could examine how these variables interact over time and 
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explore the contextual and cultural moderators to improve the theoretical models of IGD 

across the different populations. 

Practical Implications 

         The findings of the study offer important practical implications for the educators, 

mental health practitioners, parents and game developers in addressing IGD among MOBA 

players in Malaysia. Targeted intervention strategies can be developed to reduce the 

problematic gaming behaviour by identifying self-efficacy, impulsivity and peer influence. 

Impulsivity emerged as the strongest predictor which highlights the need for targeted 

psychoeducation and interventions to be addressed. The use of approaches such as Cognitive-

Behavioural Therapy (CBT), mindfulness-based strategies, and self-regulation training can 

help players manage urges, improve inhibitory control, and reduce impulsive decision-

making. Collectively, these interventions can effectively lower impulsivity and decrease the 

risk of IGD. 

         Firstly, impulsivity could be a strong risk factor for IGD, and the interventions should 

emphasize increasing impulse control and emotional regulation. The mental health 

practitioners can use approaches like mindfulness-based interventions to help individuals 

improve self-control, identify their gaming triggers, and develop healthier coping strategies 

(Kunzmann et al., 2025; Sharma et al., 2021). The early detection of individuals with high 

impulsivity behaviours is important which allows for preventive measures to be implemented 

before the problematic gaming behaviours could become serious. 

         Secondly, the significant role of self-efficacy suggests that the intervention programs 

should focus on enhancing the individuals’ confidence in their ability to regulate gaming 

behaviour. Counsellors and teachers can help students gain better control over their behaviour 

by using self-regulation exercises, goal setting, and time management strategies. Cognitive-

behavioural techniques such as self- monitoring and reinforcement can help the individuals to 
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improve healthier habits in gaming (Byeon, 2025; Sugara et al., 2024). Strengthening self-

efficacy could serve as a protective factor which can enable individuals to resist the excessive 

gaming and maintain their balance daily functioning. 

         Furthermore, the influence from peers highlights the importance of addressing the 

social environment in intervention efforts. The educational institutions and schools can 

promote positive peer norms by encouraging group activities that do not revolve around 

gaming and building supportive peer relationships. Peer-led interventions such as mentoring 

programs or group counselling may help reshape gaming-related norms and reduce social 

pressure to engage in excessive gaming (Männikköet al., 2022). Also, parents can help reduce 

the negative peer influence by monitoring their children’s peer groups and encouraging 

balanced social interactions. 

         In addition, these findings have implications for the game developers and the 

policymakers. Game developers could add in features that encourage responsible gaming, 

such as playtime reminders, usage tracking, and in-game reminders to take breaks. Also, the 

policymakers could create guidelines or awareness campaigns to educate the public about the 

risks of excessive gaming and promote the digital well-being among the young people. 

Limitations 

The present study holds some limitations. Firstly, the study overly relies on self-

evaluation assessment, which may lead to response distortions such as faking good and recall 

inaccuracies. Grimmond et al., (2025) demonstrated that self-report scales are always 

affected by idiosyncratic response biases, where standard analysis fails to account for fakely 

adhering to social standards, thus leading to scores that represent social expectations rather 

than the respondents’ true latent state. Additionally, Woodfield, (2026) stated that human 

information processing may be biased when responding self-report questionnaires, which can 

be identified as the threat to the validity of results. Participants’ responses may not accurately 
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reflect the truth due to relying on memory recall, as people tend to use general schemas to fill 

in the gaps of the memory, leading to generalized rather than accurate reports (Johnston et al., 

2023). 

Secondly, the sample which is not demographically balanced limits the 

generalizability of the current findings. The participants are predominantly Chinese (91.3%, n 

= 136), this overrepresentation introduces sampling bias and limits the generalisability of the 

findings to the wider Malaysian population, as the gaming behaviour, peer dynamics, and 

susceptibility to IGD may be influenced by different cultural backgrounds. In addition, there 

are 62.5% (n = 94) of respondents aged between 18 and 24 years old, which primarily 

represents the typical age range of university students in Malaysia. This age distribution of 

the participants overlooks several factors relevant to emerging adults who aged between 25 

and 29 years old and start working in Malaysia. For instance, peer influence may function 

differently in the workplace compared to university settings. Emerging adults who start 

working may develop more stable coping strategies that affect how impulsivity and peer 

influence associate with IGD. 

Thirdly, cross-sectional research design in the present study is unable to establish 

causal relationships among self-efficacy, peer influence, impulsivity, and Internet Gaming 

Disorder (IGD). The study only captures a snapshot of participants’ behaviours and 

psychological states due to the data collected at a single point in time (Wang & Cheng, 

2020). Hence, it is not possible to determine the directionality of the relationships observed. 

For instance, while impulsivity may be associated with higher IGD, it is equally plausible 

that excessive gaming behaviours may increase impulsive tendencies. Overall, cross-sectional 

data restrict causal inference due to the absence of temporal sequencing between variables 

(Taris et al., 2021). 
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Recommendations 

 There are a variety of recommendations that can be proposed to make improvements 

for study in the future. To reduce response biases within self-report scales, multi-method 

approaches such as combining self-report scales with objective data (e.g., actual gameplay 

logs, screen-time records) or informant reports (e.g., peers or family members) should be 

incorporated in the future studies. Research demonstrated that integrating multiple data 

sources can improve construct validity and effectively reduce common method bias (Smith & 

Noble, 2025).  Furthermore, incorporating positive attribution statements, such as “please 

answer questions honestly” at the questionnaire serves as a potential recommendation for 

enhancing the data quality. Vésteinsdóttir et al., (2018) suggested that integrating requests for 

honesty at the questionnaire increases the participants’ cognitive processing. When the 

participants are reminded to reflect on their own honesty, they are less likely to engage in 

social desirability bias, thus reducing the responses biases.  

 Nevertheless, future research should incorporate more representative sampling 

techniques to address the demographic imbalance and improve the findings' generalizability. 

Stratified sampling, which divides the population into smaller groups and randomly selects 

from each group, can be utilized in future research (Zhang et al., 2022). Future research can 

separate the population according to age and ethnicity. This can guarantee that groups which 

might be missed such as Indian and Malay are fairly represented. Besides, future studies 

should include a broader age range, especially emerging adults aged 25 to 29 who have 

entered the workplace. This allows for subgroup comparisons between students and working 

adults, thus providing a more comprehensive understanding of IGD across different life 

stages. 

Additionally, future research is recommended to incorporate longitudinal research 

design to examine the causation among variables. The reason is due to longitudinal studies 
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gather data from the same participants over time, which enable researchers to analyze 

changes in variables over time (Wang & Cheng, 2020). This approach effectively examines 

directionality of variables, such as impulsivity predicts IGD or excessive gaming behaviors 

lead to increased impulsivity. Research highlighted that longitudinal designs provide stronger 

evidence for causal inference and developmental processes (Taris et al., 2021).  Thus, 

incorporating longitudinal designs would improve the validity of the results in subsequent 

research.  

Conclusion 

         In summary, this study examined the association between self-efficacy, peer 

influence, and impulsivity on internet gaming disorder among MOBA players in Malaysia 

using SCT as a guiding framework. The findings demonstrated that the peer influence and 

impulsivity positively predict IGD whereas self-efficacy negatively predicts IGD. Self-

efficacy acting as a protective factor while impulsivity and peer influence increased the risk 

of problematic gaming, and impulsivity emerging as the strongest predictor. The present 

study contributes to the literature by providing a more comprehensive understanding of how 

the cognitive beliefs, behavioural tendencies and social influences interact in the context of 

MOBA gaming in Malaysia. Also, the study contributes meaningful insights by emphasizing 

the need for a multidimensional approach in understanding and addressing IGD. 

  



 

65  

 

References 

Aggarwal, S., Saluja, S., Gambhir, V., Gupta, S., & Satia, S. P. S. (2019). Predicting 

likelihood of psychological disorders in PlayerUnknown’s Battlegrounds 

(PUBG) players from Asian countries using supervised machine learning. 

Addictive Behaviors, 101, 106132. https://doi.org/10.1016/j.addbeh.2019.106132 

Aguinis, H., Gottfredson, R. K., & Joo, H. (2013). Best practice recommendations for 

defining, identifying, and handling outliers. Organizational Research Methods, 16(2), 

270–301. https://doi.org/10.1177/1094428112470848 

American Psychiatric Association (APA). (2013). Diagnostic and statistical manual of mental 

disorders (5th ed.). https://www.psychiatry.org/psychiatrists/practice/dsm 

Anandya, D., Indarini, N., & Darsono, B. P. A. (2023). The effect of flow factor on brand 

attitude and purchase intention in mobile Legend: Bang-Bang. Journal of 

Entrepreneur & Business, 4(3), 159–166. https://doi.org/10.24123/jeb.v4i3.5812 

Angelini, F., Pivetta, E., Marino, C., Canale, N., Spada, M. M., & Vieno, A. (2024). 

Social norms and problematic gaming among adolescents: The role of Internet 

use coping motives. Addictive Behaviors,148,107865. 

https://doi.org/10.1016/j.addbeh.2023.107865 

Aynehchi, A., Saleh-Ghadimi, S., & Dehghan, P. (2023). The association of self-efficacy 

and coping strategies with body mass index is mediated by eating behaviors and 

dietary intake among young females: A structural-equation modeling approach. 

Plos One, 18(1), e0279364. https://doi.org/10.1371/journal.pone.0279364 

Bandura, A. (1977). Social learning theory. Prentice-Hall. 

Bandura, A. (1986). Social Foundations of Thought and Action a Social Cognitive Theory. 

Englewood Cliffs, NJ Prentice Hall. - References - Scientific Research Publishing. 

(n.d.). https://www.scirp.org/reference/referencespapers?referenceid=1536371 

https://doi.org/10.1016/j.addbeh.2019.106132
https://www.psychiatry.org/psychiatrists/practice/dsm
https://doi.org/10.24123/jeb.v4i3.5812
https://doi.org/10.1016/j.addbeh.2023.107865
https://doi.org/10.1371/journal.pone.0279364
https://www.scirp.org/reference/referencespapers?referenceid=1536371


 

66  

 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 

Englewood Cliffs, NJ, Prentice-Hall. 

Bandura, A. (1991). Social cognitive theory of self-regulation. Organizational 

Behavior and Human Decision Processes, 50(2), 248–287. 

https://doi.org/10.1016/0749-5978(91)90022-l 

Barnett, V. (1978). The study of outliers: Purpose and model. Applied Statistics, 27(3), 242. 

https://doi.org/10.2307/2347159 

Beck, J. W., & Schmidt, A. M. (2015). Negative relationships between self-efficacy and 

performance can be adaptive: The mediating role of resource allocation. Journal of 

Management, 44(2), 555–588. https://doi.org/10.1177/0149206314567778 

Berte, D. Z., Mahamid, F. A., & Affouneh, S. (2019). Internet addiction and 

perceived self-efficacy among university students. International Journal of 

Mental Health and Addiction, 19(1). https://doi.org/10.1007/s11469-019-

00160-8 

Bono, R., Arnau, J., Alarcón, R., & Blanca, M. J. (2019). Bias, precision, and accuracy of 

skewness and kurtosis estimators for frequently used continuous distributions. 

Symmetry, 12(1), 19. https://doi.org/10.3390/sym12010019 

Brechwald, W. A., & Prinstein, M. J. (2011). Beyond homophily: A decade of 

advances in understanding peer influence processes. Journal of Research 

on Adolescence: The Official Journal of the Society for Research on 

Adolescence, 21(1), 166–179. https://doi.org/10.1111/j.1532-

7795.2010.00721.x 

Brown, B. B., & Anistranski Jr, J. A. (2020). Peer influence in adolescence. In S. Hupp & 

J. Jewell (Eds.), The Encyclopedia of Child and Adolescent Development (1–11). 

Wiley. https://doi.org/10.1002/9781119171492.wecad398 

https://doi.org/10.1016/0749-
https://doi.org/10.1177/0149206314567778
https://doi.org/10.1007/s11469-019-00160-8
https://doi.org/10.1007/s11469-019-00160-8
https://doi.org/10.1111/j.1532-7795.2010.00721.x
https://doi.org/10.1111/j.1532-7795.2010.00721.x
https://doi.org/10.1002/9781119171492.wecad398


 

67  

 

Bujang, M. A., Omar, E. D., Foo, D. H. P., & Hon, Y. K. (2024). Sample size determination 

for conducting a pilot study to assess reliability of a questionnaire. Restorative 

Dentistry and Endodontics, 49(1). https://doi.org/10.5395/rde.2024.49.e3 

Byeon H. (2025). Effectiveness of non-invasive interventions for internet gaming disorder: A 

meta-analysis of randomized controlled trials. World Journal of Psychiatry, 15(11), 

110759. https://doi.org/10.5498/wjp.v15.i11.110759 

Cain, M. K., Zhang, Z., & Yuan, K. (2016). Univariate and multivariate skewness and 

kurtosis for measuring nonnormality: Prevalence, influence and estimation. Behavior 

Research Methods, 49(5), 1716–1735. https://doi.org/10.3758/s13428-016-0814-1 

Campbell, S., Greenwood, M., Prior, S., Shearer, T., Walkem, K., Young, S., Bywaters, 

D., & Walker, K. (2020). Purposive sampling: complex or simple? Research case 

examples. Journal of Research in Nursing, 25(8), 652–661. 

https://doi.org/10.1177/1744987120927206 

Chamarro, A., Díaz-Moreno, A., Bonilla, I., Cladellas, R., Griffiths, M. D., Gómez-Romero, 

M. J., & Limonero, J. T. (2024). Stress and suicide risk among adolescents: the role of 

problematic internet use, gaming disorder and emotional regulation. BMC Public 

Health, 24(1), 326. https://doi.org/10.1186/s12889-024-17860-z 

Chen, C., Zhu, Y., & Xiao, F. (2025). Research on the relationship between social support 

and academic self-efficacy among college students: a multivariate empirical analysis. 

Frontiers in Public Health, 13. https://doi.org/10.3389/fpubh.2025.1507075 

Chen, G., Gully, S. M., & Eden, D. (2001). Validation of a new general self-efficacy scale. 

Organizational Research Methods, 4(1), 62-83. 

https://doi.org/10.1177/109442810141004 

Chung, S. J., Jang, J. H., Lee, J. Y., Choi, A., Kim, B. M., Park, M. K., Jung, M. H., & Choi, 

J. S. (2020). Self-efficacy and clinical characteristics in casual gamers compared to 

https://doi.org/10.1177/1744987120927206
https://doi.org/10.3389/fpubh.2025.1507075
https://doi.org/10.1177/109442810141004


 

68  

 

excessive gaming users and non-gamers in young adults. Journal of Clinical 

Medicine, 9(9), 2720. https://doi.org/10.3390/jcm9092720 

Cook, R. D. (1977). Detection of influential observation in linear regression. Technometrics, 

19(1), 15–18. https://doi.org/10.1080/00401706.1977.10489493 

Cook, R. D. (1977). Detection of Influential Observation in Linear Regression. 

Technometrics, 19(1), 15–18. https://doi.org/10.1080/00401706.1977.10489493 

Daffa Fauzan. (2023). The rise of mobile MOBAs: An in-depth look at the massive 

popularity of mobile legends game in Southeast Asia. Medium. 

https://medium.com/@daffafauzanputrasomantri/the-rise-of-mobile-mobas-an-

in-depth-look-at-the-massive-popularity-of-mobile-legends-game-in-efc4acff527a 

Daoud, J. I. (2017). Multicollinearity and regression analysis. Journal of Physics: Conference 

Series, 949(1). https://doi.org/10.1088/1742-6596/949/1/012009 

Deci, E. L., & Ryan, R. M. (2000). The “What” and “Why” of goal pursuits: Human 

needs and the self-determination of behavior. Psychological Inquiry, 11(4), 227–

268. https://doi.org/10.1207/s15327965pli1104_01 

Devi, B., Khandelwal, B., & Das, M. (2017). Application of Bandura's social cognitive 

theory in the technology enhanced, blended learning environment. International 

Journal of Applied Research,3(1), 721-724. 

https://www.doi.org/10.22271/allresearch 

Donthu, R., Mohammed, A., Pasam, R., & Manchirevula, S. (2023). A cross-sectional study 

to explore the association of peer pressure with Internet gaming. Archives of Mental 

Health, 25(1). https://doi.org/10.4103/amh.amh_32_23 

Durak, H. Y., Haktanir, A., & Saritepeci, M. (2023). Examining the predictors of video game 

addiction according to expertise levels of the players: the role of time spent on video 

https://doi.org/10.3390/jcm9092720
https://doi.org/10.1080/00401706.1977.10489493
https://medium.com/%40daffafauzanputrasomantri/the-rise-of-mobile-mobas-an-in-depth-
https://medium.com/%40daffafauzanputrasomantri/the-rise-of-mobile-mobas-an-in-depth-
https://doi.org/10.1207/s15327965pli1104_01
https://www.doi.org/10.22271/allresearch
https://doi.org/10.4103/amh.amh_32_23


 

69  

 

gaming, engagement, positive gaming perception, social support and relational health 

indices. International Journal of Mental Health and Addiction, 22(6), 3683–3708. 

https://doi.org/10.1007/s11469-023-01073-3 

Esteves, J., Valogianni, K., & Greenhill, A. (2021). Online social games: The effect of 

social comparison elements on continuance behaviour. Information & 

Management, 58(4), 103452. https://doi.org/10.1016/j.im.2021.103452 

Etikan, I., Musa, S. A., & Alkassim, R. S. (2016). Comparison of convenience sampling and 

purposive sampling. American Journal of Theoretical and Applied Statistics, 5(1), 1. 

https://doi.org/10.11648/j.ajtas.20160501.11 

Evenden, J. L. (1999). Varieties of impulsivity. Psychopharmacology, 146(4), 348–361. 

https://doi.org/10.1007/pl00005481 

Farmer, H. R., Xu, H., & Dupre, M. E. (2019). Encyclopedia of gerontology and 

population aging (2nd ed.). Springer. https://doi.org/10.1007/978-3-319-69892-

2_1092-1 

Farrell, A. D., Thompson, E. L., & Mehari, K. R. (2016). Dimensions of peer 

influences and their relationship to adolescents' aggression, other problem 

behaviors and prosocial behavior. Journal of Youth and Adolescence, 46(6), 

1351–1369. https://doi.org/10.1007/s10964-016-0601-4 

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible 

statistical power analysis program for the social, behavioral, and biomedical 

sciences. Behavior Research Methods, 39(2), 175–191. 

https://doi.org/10.3758/bf03193146 

File, D., Bőthe, B., File, B., & Demetrovics, Z. (2022). The role of impulsivity and 

reward deficiency in “liking” and “wanting” of potentially problematic behaviors 

https://doi.org/10.1016/j.im.2021.103452
https://doi.org/10.1007/978-3-319-69892-2_1092-1
https://doi.org/10.1007/978-3-319-69892-2_1092-1
https://doi.org/10.1007/s10964-016-0601-4
https://doi.org/10.3758/bf03193146


 

70  

 

and substance uses. Frontiers in Psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.820836 

Flatt, C., & Jacobs, R. L. (2019). Principle Assumptions of regression analysis: Testing, 

techniques, and statistical reporting of imperfect data sets. Advances in Developing 

Human Resources, 21(4), 484-502. https://doi.org/10.1177/1523422319869915  

Fumero, A., Marrero, R. J., Bethencourt, J. M., & Peñate, W. (2020). Risk factors of 

internet gaming disorder symptoms in Spanish adolescents. Computers in Human 

Behavior, 111, 106416. https://doi.org/10.1016/j.chb.2020.106416 

Gale, J., Alemdar, M., Cappelli, C., & Morris, D. (2021). A mixed methods study of 

self-efficacy, the sources of self-efficacy, and teaching experience. Frontiers in 

Education, 6(750599). https://doi.org/10.3389/feduc.2021.750599 

Gao, T., Qian, F., Li, R., Lyu, Y., & Su, Y. (2025). Longitudinal network relationships 

between symptoms of deviant peer affiliation and internet gaming disorder in 

adolescents: Prospective cohort study. Journal of Medical Internet Research, 27, 

e72543. https://doi.org/10.2196/72543 

Gervasi, A. M., La Marca, L., Costanzo, A., Pace, U., Guglielmucci, F., & Schimmenti, 

A. (2017). Personality and internet gaming disorder: A systematic review of 

recent literature. Current Addiction Reports, 4(3), 293–307. 

https://doi.org/10.1007/s40429-017-0159-6 

Gierczyk, M., Gromkowska-Melosik, A., Scott, S. S., & Parker, C. (2024). The snowball 

sampling strategy in the field of social sciences. Contexts and considerations. 

Przegląd Badań Edukacyjnych, 2(43), 87–104. 

https://doi.org/10.12775/pbe.2023.029 

Gisbert-Pérez, J., Martí-Vilar, M., Merino-Soto, C., Chans, G. M., & Badenes-Ribera, L. 

(2024). Gender differences in internet gaming among university students: a 

https://doi.org/10.3389/fpsyt.2022.820836
https://doi.org/10.1016/j.chb.2020.106416
https://doi.org/10.3389/feduc.2021.750599
https://doi.org/10.2196/72543
https://doi.org/10.1007/s40429-017-
https://doi.org/10.12775/pbe.2023.029


 

71  

 

discriminant analysis. Frontiers in Psychology, 15, 1412739. 

https://doi.org/10.3389/fpsyg.2024.1412739 

Gist, M. E. (1987). Self-efficacy: Implications for organizational behaviour and human 

resources management. Academy of Management Review,12(3), 472-485. 

https://www.wku.edu/cebs/doctorate/documents/readings/gist_1987_self-

efficacy_implications.pdf 

Grimmond, J., Brown, S. D., & Hawkins, G. E. (2025). A solution to the pervasive problem 

of response bias in self-reports. Proceedings of the National Academy of Sciences, 

122(3). https://doi.org/10.1073/pnas.2412807122 

Groskurth, K., Nießen, D., Rammstedt, B., & Lechner, C. M. (2022). The impulsive 

behavior short scale–8 (I-8): A comprehensive validation of the English-

language adaptation. PLOS ONE, 17(9), e0273801. 

https://doi.org/10.1371/journal.pone.0273801 

Guillen-Aguinaga, M., Aguinaga-Ontoso, E., Guillen-Aguinaga, L., Guillen-Grima, F., & 

Aguinaga-Ontoso, I. (2025). Data Quality in the age of AI: A review of governance, 

ethics, and the FAIR principles. Data, 10(12), 201. 

https://doi.org/10.3390/data10120201 

Hammad, M. A., & Al-Shahrani, H. F. (2024). Impulsivity and aggression as risk factors for 

internet gaming disorder among university students. Scientific Reports, 14(1), 3712. 

https://doi.org/10.1038/s41598-024-53807-5 

Han, H., Jeong, H., Jo, S., Son, H. J., & Yim, H. W. (2020). Relationship between the 

experience of online game genre and high risk of Internet gaming disorder in 

Korean adolescents. Epidemiology and Health, 42, e2020016. 

https://doi.org/10.4178/epih.e2020016 

Han, J. (2025). Rank Symbols and Player Behavior: An analysis of moba game 

https://www.wku.edu/cebs/doctorate/documents/readings/gist_1987_self-efficacy_implications.pdf
https://www.wku.edu/cebs/doctorate/documents/readings/gist_1987_self-efficacy_implications.pdf
https://doi.org/10.1371/journal.pone.0273801
https://doi.org/10.4178/epih.e2020016


 

72  

 

motivation based on social identity and social comparison. Communications in 

Humanities Research, 66(1), 38–44. https://doi.org/10.54254/2753-

7064/2025.22609 

Islam, K. F., Awal, A., Mazumder, H., Munni, U. R., Majumder, K., Afroz, K., 

Tabassum, M. N., & Hossain, M. M. (2023). Social cognitive theory-based health 

promotion in primary care practice: A scoping review. Heliyon, 9(4), e14889. 

https://doi.org/10.1016/j.heliyon.2023.e14889 

Jalolov, T. S. (2024). Analysis of psychological data using SPSS program. 

Multidisciplinary Journal of Science and Technology, 4(4), 477–482. 

https://mjstjournal.com/index.php/mjst/article/view/1419/3715 

Jeong, E. J., & Kim, D. H. (2011). social activities, self-efficacy, game attitudes, and 

game addiction. Cyberpsychology, Behavior, and Social Networking, 14(4), 213–

221. https://doi.org/10.1089/cyber.2009.0289 

Johnston, C. R., Quarmley, M., Nelson, B. D., Helion, C., Murty, V. P., & Jarcho, J. M. 

(2023). Social feedback biases emerge during recall but not prediction and shift across 

the development of social anxiety. Proceedings of the National Academy of Sciences 

of the United States of America, 120(52). https://doi.org/10.1073/pnas.2308593120 

Kamath, A., Poojari, S., & Varsha, K. (2025). Assessing the robustness of normality tests 

under varying skewness and kurtosis: a practical checklist for public health 

researchers. BMC Medical Research Methodology, 25(1), 206. 

https://doi.org/10.1186/s12874-025-02641-y 

Karun Sanjaya, Chandra, R., & JOSE, J. (2023, April 2). The digital gaming revolution: 

An analysis of current trends, issues, and future prospect. Russian Law Journal, 

11(1) https://doi.org/10.52783/rlj.v11i1.288 

https://doi.org/10.54254/2753-7064/2025.22609
https://doi.org/10.54254/2753-7064/2025.22609
https://doi.org/10.1016/j.heliyon.2023.e14889
https://mjstjournal.com/index.php/mjst/article/view/1419/3715
https://doi.org/10.1089/cyber.2009.0289
https://doi.org/10.52783/rlj.v11i1.288


 

73  

 

Kaur, L., & Mittal, R. (2021). Variables in social science research. ResearchGate. 

https://www.researchgate.net/publication/351080413_Variables_in_Social_Science_

Research 

Keskinkilic, E., Alan, T., Demirtaş Zorbaz, S., Akın Arıkan, Ç., & Şengül, A. (2024). 

Predictors of gaming disorder among university students. Proceedings of the 

International Conference on Social Sciences, Humanities and Education, 1(1), 

11–20. https://doi.org/10.33422/icshe.v1i1.242 

Kesmodel, U. S. (2018). Cross-sectional studies–what are they good for?. Acta obstetricia et 

gynecologica Scandinavica, 97(4), 388-393. https://doi.org/10.1111/aogs.13331 

Khor, J. H., Poh, L. S., & Tee, R. (2019). Depression and motivation of gaming as 

predictors of Internet Gaming Disorder (IGD) symptoms among Malaysian 

youths. https://www.semanticscholar.org/paper/Depression-and-motivation-of-

gaming-as-predictors-Khor 

Poh/88d993529c8fd741e994c1d9a35b52c910224de6?utm_source=direct_link 

Kim, J. H. T., & Kim, H. (2025). Estimating Skewness and Kurtosis for Asymmetric Heavy 

Tailed Data: A Regression Approach. Mathematics, 13(16), 2694. 

https://doi.org/10.3390/math13162694 

Kim, S., Kim, M., Shin, Y., Kim, H. E., Kwon, J. H., & Kim, J. (2021). Differences in 

resting-state functional connectivity according to the level of impulsiveness in 

patients with internet gaming disorder. Journal of Behavioral Addictions, 

10(1), 88–98. https://doi.org/10.1556/2006.2021.00005 

Király, O., Koncz, P., Griffiths, M. D., & Demetrovics, Z. (2023). Gaming disorder: A 

summary of its characteristics and aetiology. Comprehensive Psychiatry, 122, 

152376. https://doi.org/10.1016/j.comppsych.2023.152376 

https://doi.org/10.33422/icshe.v1i1.242
https://doi.org/10.1111/aogs.13331
https://doi.org/10.1556/2006.2021.00005


 

74  

 

Knief, U., & Forstmeier, W. (2021). Violating the normality assumption may be the lesser of 

two evils. Behavior Research Methods, 53(6), 2576–2590. 

https://doi.org/10.3758/s13428-021-01587-5 

Koay, G. L., & Abdullah, S. M. S. (2024). Understanding adolescent gaming addiction: 

Predictors, influences, and consequences. International Journal of Education, 

Psychology and Counseling,9(55), 445-463. 

https://doi.org/10.35631/IJEPC.955030 

Korkmaz, S., Goksuluk, D., & Zararsiz, G. (2014). MVN: an R package for assessing 

multivariate normality. The R Journal, 6(2), 151. https://doi.org/10.32614/rj-2014-031 

Krause, M. S. (2018). Associational versus correlational research study design and data 

analysis. Quality & Quantity, 52(6), 2691–2707. https://doi.org/10.1007/s11135-018-

0687-8 

Kuang, J., Zhong, J., Yang, P., Bai, X., Liang, Y., Cheval, B., Herold, F., Wei, G., Taylor, 

A., Zhang, J., Chen, C., Sun, J., Zou, L., & Jeffrey Jensen Arnett. (2023). 

Psychometric evaluation of the inventory of dimensions of emerging adulthood 

(IDEA) in China. International Journal of Clinical and Health Psychology, 23(1), 

100331–100331. https://doi.org/10.1016/j.ijchp.2022.100331 

Kunzmann, T., Behrendt, C., & Lepach-Engelhardt, A. C. (2025). Comparing the efficacy of 

mindfulness-based interventions and cognitive behavioural therapy in treating internet 

gaming disorder: a systematic review. Clinical Psychology & Psychotherapy, 32(6), 

1-23. https://doi.org/10.1002/cpp.70183  

Kuss, D. J., & Griffiths, M. D. (2011). Internet gaming addiction: A systematic review 

of empirical research. International Journal of Mental Health and Addiction, 

10(2), 278–296. https://doi.org/10.1007/s11469-011-9318-5 

https://doi.org/10.35631/IJEPC.955030
https://doi.org/10.1016/j.ijchp.2022.100331
https://doi.org/10.1007/s11469-011-9318-5


 

75  

 

Kyriazos, T., & Poga, M. (2023). Dealing with multicollinearity in factor analysis: The 

problem, detections, and solutions. Open Journal of Statistics, 13(3), 404–424. 

https://doi.org/10.4236/ojs.2023.133020 

Labouvie, E. W. (1978). Problem behavior and psychosocial development: A longitudinal 

study of youth. Journal of Studies on Alcohol, 39(5), 948–949. 

https://doi.org/10.15288/jsa.1978.39.948 

Laursen, B., & Veenstra, R. (2021). Toward understanding the functions of peer 

influence: A summary and synthesis of recent empirical research. Journal of 

Research on Adolescence, 31(4), 889-907. 

https://onlinelibrary.wiley.com/doi/epdf/10.1111/jora.12606 

Leighton, K., Kardong-Edgren, S., Schneidereith, T., & Foisy-Doll, C. (2021). Using 

social media and snowball sampling as an alternative recruitment strategy for 

research. Clinical Simulation in Nursing, 55, 37–42. 

https://doi.org/10.1016/j.ecns.2021.03.006 

Lewin, K. M., Kaur, A., & Meshi, D. (2023). Problematic social media use and impulsivity. 

Current Addiction Reports, 10(3), 553–562. https://doi.org/10.1007/s40429-023-

00495-2 

Leys, C., Klein, O., Dominicy, Y., & Ley, C. (2018). Detecting multivariate outliers: Use a 

robust variant of the Mahalanobis distance. Journal of Experimental Social 

Psychology, 74, 150–156. https://doi.org/10.1016/j.jesp.2017.09.011 

Li, C., Yu, Q., Zhang, J., Lv, Z., Liu, Q., & He, J. (2024). The social processes of 

excessive online gaming homophily: Peer selection or influence?. Journal of 

Youth and Adolescence, 53(10), 2393–2406. https://doi.org/10.1007/s10964-024-

02032-4 

Li, H., Turel, O., & He, Q. (2023). Neural basis of altered impulsivity in individuals with 

https://doi.org/10.15288/jsa.1978.39.948
https://onlinelibrary.wiley.com/doi/epdf/10.1111/jora.12606
https://doi.org/10.1016/j.ecns.2021.03.006
https://doi.org/10.1007/s40429-023-00495-2
https://doi.org/10.1007/s40429-023-00495-2
https://doi.org/10.1007/s10964-024-02032-4
https://doi.org/10.1007/s10964-024-02032-4


 

76  

 

internet gaming disorder: State-of-the-art review. Current Addiction Reports, 

10(2), 107–121. https://doi.org/10.1007/s40429-023-00481-8 

Li, J., Wei, C., & Lu, J. (2025). Peer rejection and internet gaming disorder: The 

mediating role of relative deprivation and the moderating role of grit. Frontiers 

in psychology, 15, 1415666. https://doi.org/10.3389/fpsyg.2024.1415666 

Linares, M., Gallego, M. D., & Bueno, S. (2025). Examining the user engagement on 

mind sport online games: A social cognitive theory and word-of-mouth based 

model proposal. Big Data and Cognitive Computing, 9(4), 91. 

https://doi.org/10.3390/bdcc9040091 

Liu, T., Luo, Y. T., & Pang, P. C. (2025). Digital technologies-enhanced older adults health 

management: Developing a five-dimensional extension of social learning theory for 

community settings. Frontiers in Public Health, 13, 1627983. 

https://doi.org/10.3389/fpubh.2025.1627983 

Lorenz-Spreen, P., Oswald, L., Lewandowsky, S., & Hertwig, R. (2023). A systematic 

review of worldwide causal and correlational evidence on digital media and 

democracy. Nature Human Behaviour, 7(1), 74–101. https://doi.org/10.1038/s41562-

022-01460-1 

Lowe, N. K. (2019). What is a pilot study? Journal of Obstetric, Gynecologic & Neonatal 

Nursing, 48(2), 117–118. https://doi.org/10.1016/j.jogn.2019.01.005 

Luiz, A., Beatriz, F., Stange, N., Scatena, A., de, A., Kim, H. S., & Lopes, F. M. (2024). The 

association between gaming disorder and impulsivity: A systematic review. Estudos 

de Psicologia (Campinas), 41. https://doi.org/10.1590/1982-0275202441e220032 

Macur, M., & Pontes, H. M. (2021). Internet Gaming Disorder in adolescence: investigating 

profiles and associated risk factors. BMC Public Health, 21(1), 1547. 

https://doi.org/10.1186/s12889-021-11394-4 

https://doi.org/10.1007/s40429-023-00481-8
https://doi.org/10.3389/fpsyg.2024.1415666
https://doi.org/10.3390/bdcc9040091
https://doi.org/10.3389/fpubh.2025.1627983
https://doi.org/10.1016/j.jogn.2019.01.005
https://doi.org/10.1590/1982-0275202441e220032


 

77  

 

Mancone, S., Celia, G., Zanon, A., Gentile, A., & Diotaiuti, P. (2025). Psychosocial profiles 

and motivations for adolescent engagement in hazardous games: The role of boredom, 

peer influence, and self-harm tendencies. Frontiers in Psychiatry, 16, 1527168. 

https://doi.org/10.3389/fpsyt.2025.1527168 

Männikkö, N., Mustonen, T., Tanner, N., Vähänikkilä, H., & Kääriäinen, M. (2022). 

Effectiveness of a brief group intervention program for young adults with gaming-

related problems. International Journal of Mental Health and Addiction, 20, 2956-

2972. https://doi.org/10.1007/s11469-021-00559-2 

Marcoulides, K. M., & Raykov, T. (2019). Evaluation of variance inflation factors in 

regression models using latent variable modeling methods. Educational and 

Psychological Measurement, 79(5), 874-882. 

https://doi.org/10.1177/0013164418817803 

Meng, C., Quancai, L., Kunjie, C., Yanyu, X., Wencai, L., & Yiwei, X. (2024). Low self 

control, perceived social support and internet gaming addiction: Findings from an 

ethnicity minority region in China. Frontiers in Psychiatry, 15, 1458626. 

https://doi.org/10.3389/fpsyt.2024.1458626 

Mills, D. J., & Allen, J. J. (2019). Self-determination theory, internet gaming disorder, and the 

mediating role of self-control. Computers in Human Behavior, 105, 106209. 

https://doi.org/10.1016/j.chb.2019.106209 

Mohamed, N. F., Manan, N. A., Chan, M. F. M. F., Rahmatullah, B., Wahab, R. A., 

Baharudin, S. N. A., Govindasamy, P., & Abdulla, K. (2023). The prevalence of 

internet gaming disorders and the associated psychosocial risk factors among 

adolescents in Malaysian secondary schools. Clinical Child Psychology and 

Psychiatry, 28(4), 1420–1434. https://doi.org/10.1177/13591045231164870 

Mungo, A., Delhaye, M., & Hein, M. (2025). multidimensional impulsivity profile in 

https://doi.org/10.3389/fpsyt.2025.1527168
https://doi.org/10.3389/fpsyt.2024.1458626
https://doi.org/10.1016/j.chb.2019.106209
https://doi.org/10.1177/13591045231164870


 

78  

 

young adults aged 16 to 25 with borderline personality disorder: A Study Based on 

the UPPS-P model. Journal of Clinical Medicine, 14(19), 7109. 

https://doi.org/10.3390/jcm14197109 

Naderifar, M., Goli, H., & Ghaljaie, F. (2017). Snowball sampling: A purposeful method 

of sampling in qualitative research. Strides in Development of Medical Education, 

14(3). https://doi.org/10.5812/sdme.67670 

Newburger, E., Correll, M., & Elmqvist, N. (2022). Fitting bell curves to data distributions 

using visualization. IEEE Transactions on Visualization and Computer Graphics, 

29(12), 5372–5383. https://doi.org/10.1109/tvcg.2022.3210763 

Nordin, N. L. A., Kadir, N. B. A., Mohd, R. H., Manaf, M. R. A., Malik, N. A., & 

Griffiths, M. D. (2025). The psychosocial risk factors of internet gaming disorder 

among Malaysian young adult players. Environment and Social Psychology, 

10(1). https://doi.org/10.59429/esp.v10i1.3180 

Nyimbili, F., & Nyimbili, L. (2024). Types of purposive sampling techniques with their 

examples and application in qualitative research studies. British Journal of 

Multidisciplinary and Advanced Studies, 5(1), 90–99. 

https://doi.org/10.37745/bjmas.2022.0419 

Osborne, J., & Waters, E. (2002). Four assumptions of multiple regression that researchers 

should always test. Practical Assessment, Research, and Evaluation Practical 

Assessment, 8(2). https://doi.org/10.7275/r222-hv23 

Ouyang, R., Long, Y., Zhang, J., & Cao, Z. (2023). Interventions for improving self-

efficacy in patients after stroke based on self-efficacy-related principles of 

Bandura’s cognition theory: a systematic review and meta-analysis. Topics in 

Stroke Rehabilitation, 30(8), 820–832. 

https://doi.org/10.1080/10749357.2023.2172832 

https://doi.org/10.3390/jcm14197109
https://doi.org/10.5812/sdme.67670
https://doi.org/10.37745/bjmas.2022.0419
https://doi.org/10.7275/r222-hv23
https://doi.org/10.1080/10749357.2023.2172832


 

79  

 

Phillips, C., Johnson, D., Klarkowski, M., White, M. J., & Hides, L. (2018). The impact 

of rewards and trait reward responsiveness on player motivation. The Annual 

Symposium on Computer-Human Interaction in Play Extended Abstracts - CHI 

PLAY ’18, 393 – 394. https://doi.org/10.1145/3242671.3242713 

Pontes, H. M., & Griffiths, M. D. (2015). Measuring DSM-5 internet gaming disorder: 

Development and validation of a short psychometric scale. Computers in Human 

Behavior, 45, 137-143. doi:10.1016/j.chb.2014.12.006 

Popovich, D. (2024). How to treat missing data in survey Research. The Journal of 

Marketing Theory and Practice, 33(1), 43–59. 

https://doi.org/10.1080/10696679.2024.2376052 

Rajani, N. B., Mastellos, N., & Filippidis, F. T. (2020). Investigating the self-efficacy and 

motivation to quit of smokers trying to quit: An assessment of smoking cessation 

mobile apps. JMIR MHealth and UHealth, 9(4). https://doi.org/10.2196/25030 

Rana, J., Gutierrez, P. L., & Oldroyd, J. C. (2021). Quantitative methods. Global 

Encyclopedia of Public Administration, Public Policy, and Governance, 1-6. 

https://doi.org/10.1007/978-3-319-31816-5_460-1 

Raybould, J. N., & Tunney, R. J. (2024). Factor analysis of impulsivity in gaming 

disorder and internet gaming disorder. BMC Psychiatry, 24(1), 652. 

https://doi.org/10.1186/s12888-024-06072-9 

Riaz, K., Ashraf, L., Muntaha, Ali, S., Razaq, N., & Ramzan, M. (2025). The association 

of internet gaming disorder with sleep disturbances and depressive symptoms 

among young adults. Frontier in Medical and Health Research, 3(4), 743–750. 

https://doi.org/10.5281/zenodo.15761089 

Ropovik, I., Martončik, M., Babinčák, P., Baník, G., Vargová, L., & Adamkovič, M. (2022). 

Risk and protective factors for (internet) gaming disorder: A meta-analysis of pre-

https://doi.org/10.1145/3242671.3242713
https://doi.org/10.2196/25030
https://doi.org/10.1007/978-3-319-31816-5_460-1
https://doi.org/10.1186/s12888-
https://doi.org/10.5281/zenodo.15761089


 

80  

 

COVID studies. Addictive Behaviors, 139, 107590. 

https://doi.org/10.1016/j.addbeh.2022.107590 

Şalvarli, S. I., & Griffiths, M. D. (2019). The association between internet gaming 

disorder and impulsivity: A systematic Review. International Journal of Mental 

Health and Addiction, 20, 98-118. https://doi.org/10.1007/s11469-019-00126-w 

Sama, M. A., Maddix, A., Nestor, A., & Cant, J. S. (2020). Characterizing ensemble 

perception through variations in multiple statistical parameters. Journal of Vision, 

20(11), 1190. https://doi.org/10.1167/jov.20.11.1190 

Schober, P., Boer, C., & Schwarte, L. A. (2018). Correlation coefficients: Appropriate use 

and interpretation. Anesthesia & Analgesia, 126(5), 1763–1768. 

https://doi.org/10.1213/ane.0000000000002864 

Schunk, D. H., & DiBenedetto, M. K. (2019). Motivation and social cognitive theory. 

Contemporary Educational Psychology, 60, 101832. 

https://doi.org/10.1016/j.cedpsych.2019.101832 

Schurz, M., Radua, J., Tholen, M. G., Maliske, L., Margulies, D. S., Mars, R. B., 

Sallet, J., & Kanske, P. (2020). Toward a hierarchical model of social 

cognition: A neuroimaging meta-analysis and integrative review of empathy 

and theory of mind. Psychological Bulletin, 147(3), 293–327. 

https://doi.org/10.1037/bul0000303 

Scott, W. D., Cervone, D., & Ebiringah, O. U. (2024). The social-cognitive clinician: On the 

implications of social cognitive theory for psychotherapy and assessment. 

International Journal of Psychology, 59(5), 616–623. 

https://doi.org/10.1002/ijop.13125 

https://doi.org/10.1007/s11469-019-00126-w
https://doi.org/10.1016/j.cedpsych.2019.101832
https://doi.org/10.1037/bul0000303
https://doi.org/10.1002/ijop.13125


 

81  

 

Shapiro, S. S., & Wilk, M. B. (1965). An analysis of variance test for normality (complete 

samples). Biometrika, 52(3–4), 591–611. https://doi.org/10.1093/biomet/52.3-4.591 

Sharifnia, A. M., Kpormegbey, D. E., Thapa, D. K., & Cleary, M. (2025). A Primer of Data 

Cleaning in Quantitative Research: Handling Missing Values and Outliers. Journal of 

Advanced Nursing, 82(1), 970–975. https://doi.org/10.1111/jan.16908 

Sharma, M. K., Bhargav, H., Kumar, A., Digambhar, V., & Alka Mani, T. L. (2021). 

Mindfulness-based interventions: Potentials for management of internet gaming 

disorder. International Journal of Yoga, 14(3), 244–247. 

https://doi.org/10.4103/ijoy.ijoy_46_21 

Shatz, I. (2023). Assumption-checking rather than (just) testing: The importance of 

visualization and effect size in statistical diagnostics. Behavior Research Methods, 

56(2), 826–845. https://doi.org/10.3758/s13428-023-02072-x 

Shrestha, N. (2020). Detecting multicollinearity in regression analysis. American Journal of 

Applied Mathematics and Statistics, 8(2), 39–42. https://doi.org/10.12691/ajams-8-2-1 

Sibinda, N., Kabunga, N., & Goodwell, K. (2025). Virtual laboratory's effectiveness on grade 

11 learners' academic performance towards learning acid-base reactions. International 

Journal of Educational Best Practices, 9(1), 42-57. 

https://doi.org/10.32851/ijebp.v9n1.p42-57 

Smith, J., & Noble, H. (2025). Understanding sources of bias in research. Evidence Based 

Nursing, 28(3). https://doi.org/10.1136/ebnurs-2024-104231 

Statista. (2025). Breakdown of online gamers Malaysia 2025, by age group. 

https://www.statista.com/statistics/1117575/malaysia-age-breakdown-

of-online-

gamers/?srsltid=AfmBOoq6B_uPm48yYrVCciEiD94fkA9P5T3Tqi-



 

82  

 

P50-Bi4k7d5friGYm  

Statista. (2025). Most downloaded mobile MOBA games worldwide 2025. 

https://www.statista.com/statistics/1269466/most-downloaded-moba-apps-

worldwide/?srsltid=AfmBOopD3pYBO1UNocAYoiWAhQHIwTN_poFNt7w9s_

5fQD7SKVykPeD1 

Steinberg, L., & Monahan, K. C. (2007). Age differences in resistance to peer influence. 

Developmental Psychology, 43(6), 1531–1543. https://doi.org/10.1037/0012-

1649.43.6.1531 

Sugara, G.S., Nurfadila, N.A., Arumsari, C., Rahimsyah, A.P., & Muhajirin, M. (2024). 

Treatment of cognitive behavior therapy for the locus of control with internet gaming 

addiction problem. Japanese Psychological Research. 

https://doi.org/10.1111/jpr.12566 

Sun, P., Wang, L., & Yan, L. (2025). Mediation of coping style between academic self 

efficacy and academic stress in middle school students. Frontiers in Psychology, 

16. https://doi.org/10.3389/fpsyg.2025.1496528 

Syvertsen, A., De Gortari, A. B. O., King, D. L., & Pallesen, S. (2022). Problem mobile 

gaming: The role of mobile gaming habits, context, and platform. Nordic Studies 

on Alcohol and Drugs, 39(4), 362–378. 

https://doi.org/10.1177/14550725221083189 

Szyszka, P. D., Zajas, A., Starosta, J., Kiszka, P., Starzec, S., & Strojny, P. (2025). 

Gaming time and impulsivity as independent yet complementary predictors of 

gaming disorder risk. Scientific Reports, 15(1), 2854. 

https://doi.org/10.1038/s41598-024-81359-1 

T’ng, S. T., & Pau, K. (2020). Validation of a translated internet gaming disorder scale 

https://www.statista.com/statistics/1269466/most-downloaded-moba-apps-worldwide/?srsltid=AfmBOopD3pYBO1UNocAYoiWAhQHIwTN_poFNt7w9s_5fQD7
https://www.statista.com/statistics/1269466/most-downloaded-moba-apps-worldwide/?srsltid=AfmBOopD3pYBO1UNocAYoiWAhQHIwTN_poFNt7w9s_5fQD7
https://www.statista.com/statistics/1269466/most-downloaded-moba-apps-worldwide/?srsltid=AfmBOopD3pYBO1UNocAYoiWAhQHIwTN_poFNt7w9s_5fQD7
https://doi.org/10.3389/fpsyg.2025.1496528
https://doi.org/10.1038/s41598-024-81359-1


 

83  

 

(short form) and measurement invariance across sex groups in Malaysian samples. 

Current Psychology, 39(6), 1977–1989. https://doi.org/10.1007/s12144-020-

00668-6 

T’ng, S. T., Ho, K. H., & Pau, K. (2022). Need frustration, gaming motives, and internet 

gaming disorder in mobile Multiplayer Online Battle Arena (MOBA) games: 

Through the Lens of Self-Determination Theory. International Journal of Mental 

Health and Addiction, 21(6), 3821–3841. https://doi.org/10.1007/s11469-022-

00825-x 

T’ng, S. T., Ho, K. H., Leong, W. S., Siah, P. C., Hon, K. Y., & Abdul Jalil, N. I. (2025). 

Unraveling the antecedents of internet gaming disorder and mind-wandering as an 

outcome in MOBA youth players. Cogent Psychology, 12(1). 

https://doi.org/10.1080/23311908.2025.2475583 

Taherdoost, H. (2016). How to choose sampling methods in research methodology: How 

to choose a sampling technique for research. International Journal of Academic 

Research in Management, 5(2), 18–27. https://doi.org/10.2139/ssrn.3205035 

Taris, T. W., Kessler, S. R., & Kelloway, E. K. (2021). Strategies addressing the limitations 

of cross-sectional designs in occupational health psychology: What they are good for 

(and what not). Work & Stress, 35(1), 1–5. 

https://doi.org/10.1080/02678373.2021.1888561 

Thiel, B., & Marx, A. (2019). The influence of agriscience research SAEs on 

perceived self-efficacy of 21st century skill attainment. Journal of Agricultural 

Education, 60(1), 80–95. https://doi.org/10.5032/jae.2019.01080 

Thompson, S. (2008). Social Learning Theory., 1874-1875. 

Tongco, M. D. C. (2007). Purposive sampling as a tool for informant selection. 

https://doi.org/10.1007/s12144-020-00668-6
https://doi.org/10.1007/s12144-020-00668-6
https://doi.org/10.1007/s11469-022-00825-x
https://doi.org/10.1007/s11469-022-00825-x
https://doi.org/10.2139/ssrn.3205035
https://doi.org/10.5032/jae.2019.01080


 

84  

 

Ethnobotany Research and Applications, 5, 147. 

https://doi.org/10.17348/era.5.0.147-158 

Tsang, S. K. M., Hui, E. K. P., & Law, B. C. M. (2012). Self-efficacy as a positive youth 

development construct: A conceptual review. The Scientific World Journal, 2012, 1-7. 

https://doi.org/10.1100/2012/452327 

Tuzzahra, A. G., & Edastama, P. (2024). Why do gamers purchase virtual items in 

MOBA games? Jurnal Ekonomi Bisnis Dan Kewirausahaan, 12(3), 413. 

https://doi.org/10.26418/jebik.v12i3.71828 

Vancouver, J. B. (2006). When self-efficacy negatively relates to motivation and 

performance in a learning context. Journal of Applied Psychology, 91(5). 

https://doi.org/10.1037/0021-9010.91.5.1146 

Vancouver, J. B., Gullekson, N. L., Morse, B. J., & Warren, M. A. (2014). Finding a 

between-person negative effect of self-efficacy on performance: Not just a 

within-person effect anymore. Human Performance, 27(3), 243–261. 

https://doi.org/10.1080/08959285.2014.913593 

Vasiliu, O. (2022). Current status of evidence for a new diagnosis: Food addiction-a 

literature review. Frontiers in Psychiatry, 12. 

https://doi.org/10.3389/fpsyt.2021.824936 

Venticinque, J. S., Chahal, R., Beard, S. J., Schriber, R. A., Hastings, P. D., & 

Guyer, A. E. (2021). Neural responses to implicit forms of peer influence in 

young adults. Social neuroscience, 16(3), 327–340.  

https://doi.org/10.17348/era.5.0.147-158
https://doi.org/10.1100/2012/452327
https://doi.org/10.26418/jebik.v12i3.71828
https://doi.org/10.1037/0021-9010.91.5.1146
https://doi.org/10.1037/0021-9010.91.5.1146
https://doi.org/10.1080/08959285.2014.913593
https://doi.org/10.3389/fpsyt.2021.824936


 

85  

 

Vésteinsdóttir, V., Joinson, A., Reips, U.-D., Danielsdottir, H. B., Thorarinsdottir, E. A., & 

Thorsdottir, F. (2018). Questions on honest responding. Behavior Research Methods, 

51(2), 811–825. https://doi.org/10.3758/s13428-018-1121-9 

Wang, M. D. (2025). Data quality disparities in large-scale assessments: insufficient effort 

responding across student groups, schools, and cultures. Large-scale Assessments in 

Education, 13(1). https://doi.org/10.1186/s40536-025-00260-z 

Wang, S., Li, J., Wang, S., Wang, W., Mi, C., Xiong, W., Xu, Z., Tang, L., & Li, Y. (2022). 

Abnormal psychological performance as potential marker for high risk of internet 

gaming disorder: An eye-tracking study and support vector machine analysis. 

Frontiers in Psychology, 13. https://doi.org/10.3389/fpsyg.2022.995918 

Wang, X., & Cheng, Z. (2020). Cross-sectional studies. Supplement: An Overview of 

Study Design and Statistical Considerations, 158(1), S65–S71. 

https://doi.org/10.1016/j.chest.2020.03.012 

Wang, X., & Cheng, Z. (2020). Cross-sectional studies: Strengths, weaknesses, and 

recommendations. Chest, 158(1), 65–71. https://doi.org/10.1016/j.chest.2020.03.012 

Warburton, W. A., Parkes, S., & Sweller, N. (2022). Internet Gaming Disorder: Evidence for 

a Risk and Resilience Approach. International Journal of Environmental Research 

and Public Health, 19(9), 5587. https://doi.org/10.3390/ijerph19095587 

Wegmann, E., Müller, S. M., Turel, O., & Brand, M. (2020). Interactions of impulsivity, 

general executive functions, and specific inhibitory control explain symptoms of 

social-networks-use disorder: An experimental study. Scientific Reports, 10(1). 

https://doi.org/10.1038/s41598-020-60819-4 

https://doi.org/10.3389/fpsyg.2022.995918
https://doi.org/10.1016/j.chest.2020.03.012
https://doi.org/10.1038/s41598-020-60819-4


 

86  

 

Weissgerber, T. L., Milic, N. M., Winham, S. J., & Garovic, V. D. (2015). Beyond bar and 

line graphs: Time for a new data presentation paradigm. PLoS Biology, 13(4), 

e1002128. https://doi.org/10.1371/journal.pbio.1002128 

Werner, K. M., & Ford, B. Q. (2023). Self-control: An integrative framework. Social and 

Personality Psychology Compass, 17(5). https://doi.org/10.1111/spc3.12738 

Whang, S. E., Roh, Y., Song, H., & Lee, J. (2023). Data collection and quality challenges in 

deep learning: a data-centric AI perspective. The VLDB Journal, 32(4), 791–813. 

https://doi.org/10.1007/s00778-022-00775-9 

Woodfield, M. J. (2026). Self-report methods for the assessment of implementation 

determinants: Reflections on the CFIR user guide. Implementation Science, 21(1). 

https://doi.org/10.1186/s13012-025-01480-1 

Wu, A. M. S., Lai, M. H. C., Zhang, M., Yogo, M., Yu, S. M., Mao, S., & Chen, J. H. (2022). 

Effects of Psychological Distress and Coping Resources on Internet Gaming 

Disorder: Comparison between Chinese and Japanese University Students. 

International Journal of Environmental Research and Public Health, 19(5), 2951. 

https://doi.org/10.3390/ijerph19052951 

Wu, J. Y. W., Ko, H.-C., Wong, T.-Y., Wu, L.-A., & Oei, T. P. (2016). Positive outcome 

expectancy mediates the relationship between peer influence and internet gaming 

addiction among adolescents in Taiwan. Cyberpsychology, Behavior, and Social 

Networking, 19(1), 49–55. https://doi.org/10.1089/cyber.2015.0345 

Xia, T., Lin, X., Mo, X., Su, Q., & Ding, S. (2024). Players’ continuous willingness to 

play in MOBA game ranking mode: Through the lens of self-determination 

theory and social comparison theory. Humanities and Social Sciences 

Communications, 11(1). https://doi.org/10.1057/s41599-024-03934-1 

https://doi.org/10.1111/spc3.12738
https://doi.org/10.3390/ijerph19052951
https://doi.org/10.1089/cyber.2015.0345
https://doi.org/10.1057/s41599-024-03934-1


 

87  

 

Xiang, G., Gan, X., Jin, X., Zhang, Y., & Zhu, C. (2022). Developmental Assets, Self Control 

and Internet Gaming Disorder in Adolescence: Testing a Moderated Mediation model 

in a longitudinal study. Frontiers in Public Health, 10, 808264. 

https://doi.org/10.3389/fpubh.2022.808264 

Yan, W., Chen, R., Liu, M., & Zheng, D. (2021). Monetary reward discounting, inhibitory 

control, and trait impulsivity in young adults with internet gaming disorder and 

nicotine dependence. Frontiers in Psychiatry, 12, 628933. 

https://doi.org/10.3389/fpsyt.2021.628933 

Yang, S.-Y. (2020). Effects of self-efficacy and self-control on internet addiction in 

middle school students: A social cognitive theory-driven focus on the mediating 

influence of social support. Child Health Nursing Research, 26(3), 357–365. 

https://doi.org/10.4094/chnr.2020.26.3.357 

Yen, J.-Y., Yeh, Y.-C., Wang, P.-W., Liu, T.-L., Chen, Y.-Y., & Ko, C.-H. (2017). Emotional 

regulation in young adults with internet gaming disorder. International Journal of 

Environmental Research and Public Health, 15(1), 30. 

https://doi.org/10.3390/ijerph15010030 

Yin, Y., Lyu, M., Chen, Y., Zhang, J., Li, H., Li, H., Xia, G., & Zhang, J. (2022). Self 

efficacy and positive coping mediate the relationship between social support and 

resilience in patients undergoing lung cancer treatment: A cross-sectional study. 

Frontiers in Psychology, 13. https://doi.org/10.3389/fpsyg.2022.953491 

Yu, X., Song, X., Li, L., Lyu, S., & Yang, H. (2025). Learning burnout and internet 

gaming disorder: Longitudinal chain mediation effects of self-control and peer 

alienation. Behavioral Sciences, 15(11), 1589. https://doi.org/10.3390/bs15111589 

Yu, Y., Mo, P. K., Zhang, J., Li, J., & Lau, J. T. (2021). Impulsivity, self-control, 

interpersonal influences, and maladaptive cognitions as factors of internet gaming 

https://doi.org/10.4094/chnr.2020.26.3.357
https://doi.org/10.3390/ijerph15010030
https://doi.org/10.3389/fpsyg.2022.953491
https://doi.org/10.3390/bs15111589


 

88  

 

disorder among adolescents in China: Cross-sectional Mediation study. Journal of 

Medical Internet Research, 23(10), e26810. https://doi.org/10.2196/26810 

Yu, Y., Mo, P. K.-H., Zhang, J., Li, J., & Lau, J. T.-F. (2021). Impulsivity, self-control, 

interpersonal influences, and maladaptive cognitions as factors of internet gaming 

disorder among adolescents in China: Cross-sectional mediation study. Journal of 

Medical Internet Research, 23(10), e26810. https://doi.org/10.2196/26810 

Zha, R., Tao, R., Kong, Q., Li, H., Liu, Y., Huang, R., Wei, Z., Hong, W., Wang, Y., Zhang, 

D., Fallgatter, A. J., Yang, Y., Zhang, X., Liang, P., & Rao, H. (2022). Impulse 

control differentiates Internet gaming disorder from non-disordered but heavy Internet 

gaming use: Evidence from multiple behavioral and multimodal neuroimaging data. 

Computers in Human Behavior, 130, 107184. 

https://doi.org/10.1016/j.chb.2022.107184 

Zhang, D., Ni, C., Zhang, J., Zhang, T., Yang, P., Wang, J., & Yan, H. (2022). A novel edge 

computing architecture based on adaptive stratified sampling. Computer 

Communications, 183, 121–135. https://doi.org/10.1016/j.comcom.2021.11.012 

Zhang, Y., Liang, T., Gan, X., Zheng, X., Li, H., & Zhang, J. (2022). Social Self-Efficacy 

and Internet Gaming Disorder among Chinese Undergraduates: The mediating role of 

Alexithymia and the moderating role of empathy. Frontiers in Psychology, 13, 

898554. https://doi.org/10.3389/fpsyg.2022.898554 

Zhu, L., Zhu, Y., Li, S., Jiang, Y., Mei, X., Wang, Y., Yang, D., Zhao, J., Mu, L., & 

Wang, W. (2023). Association of internet gaming disorder with impulsivity: 

Role of risk preferences. BMC Psychiatry, 23, 1-9. 

https://doi.org/10.1186/s12888-023-05265-y 

Zhuang, X., Zhang, Y., Tang, X., Ng, T. K., Lin, J., & Yang, X. (2023). Longitudinal 

modifiable risk and protective factors of internet gaming disorder: A systematic 

https://doi.org/10.2196/26810


 

89  

 

review and meta-analysis. Journal of Behavioral Addictions, 12(2), 375–392. 

https://doi.org/10.1556/2006.2023.00017 

 

 

  



 

90  

 

Appendices 

Appendix A 

Calculation of Effect Size 

Self-Efficacy  

𝑓2𝑆𝑒𝑙𝑓 − 𝐸𝑓𝑓𝑖𝑐𝑎𝑐𝑦 =
𝑅2

1 − 𝑅2
=

(−0.30)2

1 − (−0.30)2
= 0.0989 

 

Zhang, Y., Liang, T., Xiong, G., Zheng, X., Li, H., & Zhang, J. (2022). Social self-efficacy 

and Internet gaming disorder among Chinese undergraduates: The mediating role 

of Alexithymia and the moderating role of empathy. Frontiers in Psychology, 

13. https://doi.org/10.3389/fpsyg.2022.898554  
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Peer Influence  

𝑓2𝑃𝑒𝑒𝑟 𝐼𝑛𝑓𝑙𝑢𝑒𝑛𝑐𝑒 =
𝑅2

1 − 𝑅2
=

(0.42)2

1 − (42)2
= 0.2142 

  

Yu, Y., Mo, P. K.-H., Zhang, J., Li, J., & Lau, J. T.-F. (2021). Impulsivity, self-control, 

interpersonal influences, and maladaptive cognitions as factors of Internet gaming 

disorder among adolescents in China: Cross-sectional Mediation Study. Journal of 

Medical Internet Research, 23(10).  

https://doi.org/10.2196/26810  

 

 

  

 

 

 

 



 

92  

 

Impulsivity  

𝑓2𝐼𝑚𝑝𝑢𝑙𝑠𝑖𝑣𝑖𝑡𝑦 =
𝑅2

1 − 𝑅2
=

(0.30)2

1 − (30)2
= 0.0989 

  

Yu, Y., Mo, P. K.-H., Zhang, J., Li, J., & Lau, J. T.-F. (2021). Impulsivity, self-control, 

interpersonal influences, and maladaptive cognitions as factors of Internet gaming 

disorder among adolescents in China: Cross-sectional mediation study. Journal of 

Medical Internet Research, 23(10). 

 https://doi.org/10.2196/26810  

 

 

 

 

 

 

 

 

Total effect size  

𝑓2 =
0.0989 + 0.2142 + 0.0989

3
= 0.1373 
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Appendix B 

Calculation of Sample Size using G*Power 
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* Required 

 

Appendix C 

Questionnaires 

 

 

Final Year Project 
 

Department of Psychology and Counseling 

Faculty of Arts and Social Science 

Universiti Tunku Abdul Rahman 

 

Introduction 

We would like to conduct a research study to Examine the Associations between Self-Efficacy, Peer Influence, and 

Impulsivity on Internet Gaming Disorder Among Emerging Adult Multiplayer Online Battle Arena Players in Malaysia. 

 

Procedures and Confidentiality 

The following questionnaire will take approximately 6 minutes to complete. All information provided will remain private 

and confidential. The information given will only be reported as group data with no identifying information, will only be 

used for academic purposes, and potentially will be used to publish in a scholarly journal as research outcomes. 

 

Eligibility Criteria for Participants 

We are looking for individuals who fulfil the following criteria: 

1. Aged between 18 and 29 years old. 

2. Currently resided in Malaysia. 

3. Engaged in Multiplayer Online battle Arena (MOBA) games (e.g., Mobile Legends: Bang Bang (MLBB), Dota 2, League 

of Legends, Honors of King, Pokémon Unite). 

 

Incentives 

The first 100 valid respondents will receive RM5 (Touch 'n Go eWallet). 

 

Level of Risk 

There are no known risks associated with this study. The UTAR Scientific Ethics Research Committee has approved this 

research (Ref no: U/SERC/78-685/2026). 

 

Participation 

All the information gathered will remain anonymous and confidential. Your information will not be disclosed to any 

unauthorized person and will be accessible only to group members. Participation in this study is voluntary. Some 

questions in the questionnaire may be sensitive or make you uncomfortable. However, you are free to withdraw with 

consent and discontinue participation at any time without prejudice. Your responses will be coded numerically in the 

research assignment for the research interpretation. Your cooperation would be greatly appreciated. 

 

If you choose to participate in this project, please answer all the questions honestly and return the completed 

questionnaire promptly. 
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Personal Data Protection Statement 

Please be informed that in accordance with Personal Data Protection Act 2010 (“PDPA”) which came into force on 15 

November 2013, Universiti Tunku Abdul Rahman (“UTAR”) is hereby bound to make notice and require consent in relation to 

collection, recording, storage, usage and retention of personal information. 

1. Personal data refers to any information which may directly or indirectly identify a person which could include sensitive per-

sonal data and expression of opinion. Among others it includes: 

a) Name 

b) Identity card 

c) Place of Birth 

d) Address 

e) Education History 

f) Employment History 

g) Medical History 

h) Blood type 

i) Race 

j) Religion 

k) Photo 

l) Personal information and Association Research Data 

 

2. The purposes for which your personal data may be used are inclusive but not limited to:- 

a) For assessment of any application to UTAR 

b) For processing any benefits and services 

c) For communication purposes 

d) For advertorial and news 

e) For general administration and record purposes 

f) For enhancing the value of education 

g) For educational and related purposes consequential to UTAR 

h) For replying any responds to compliants and enquiries 

i) For the purpose of our corporate governance 

j) For the purposes of conducting research/ collaboration 

 

3. Your personal data may be transferred and/or disclosed to third party and/or UTAR collaborative partners including but not 

limited to the respective and appointed outsourcing agents for purpose of fulfilling our obligations to you in respect of the 

purposes and all such other purposes that are related to the purposes and also in providing integrated services, maintaining 

and storing records. Your data may be shared when required by laws and when disclosure is necessary to comply with appli-

cable laws. 

 

4. Any personal information retained by UTAR shall be destroyed and/or deleted in accordance with our retention policy ap-

plicable for us in the event such information is no longer required. 

 

5. UTAR is committed in ensuring the confidentiality, protection, security and accuracy of your personal information made 

available to us and it has been our ongoing strict policy to ensure that your personal information is accurate, complete, not 

misleading and updated. UTAR would also ensure that your personal data shall not be used for political and commercial pur-

poses. 

 

Consent: 

6. By submitting or providing your personal data to UTAR, you had consented and agreed for your personal data to be used 

in accordance to the terms and conditions in the Notice and our relevant policy. 

 

7. If you do not consent or subsequently withdraw your consent to the processing and disclosure of your personal data, UTAR 

will not be able to fulfill our obligations or to contact you or to assist you in respect of the purposes and/or for any other pur-

poses related to the purpose. 

 

8. You may access and update your personal data by writing to us at: 

CHAN ZI YUAN (ziyuan.chan2003@1utar.my) 

LIM WEN YAN (wennyann0022@1utar.my) 

TAN YUN LIN ( y unlin.t@1utar.my) 

 

 

1. Acknowledgment of Notice * 

 

 I have been notified by you and that I hereby understood, consented and agreed per UTAR above notice. 

 I disagree, my personal data will not be proceed. 

mailto:ziyuan.chan2003@1utar.my
mailto:wennyann0022@1utar.my
mailto:yunlin.t@1utar.my
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Appendix D 

Ethical Clearance Approval 
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Appendix E 

Reliability of Instrument in Pilot Study 

 Internet Gaming Disorder Scale 9-Short-Form (IGDS9-SF) 

 

 

 

 

 

 

New General Self-Efficacy Scale (NGSES) 
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Impulsive Behaviour Short Scale – 8 

 

 

 

 

 

Peer Influence on Internet Gaming Addiction Scale 
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Appendix F 

Reliability of Instrument in Actual Study 

Internet Gaming Disorder 

 

Self-Efficacy 

 

Impulsivity 

 

Peer Influence 
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Appendix G 

Examples of Gaming Groups in Facebook and Discord 
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Appendix H 

Histogram 

Internet Gaming Disorder 

 

 

 

 

 

 

Self-Efficacy 
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Impulsivity 

 

 

 

 

 

 

 

 

Peer Influence 
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Appendix I 

Quantile-Quantile Plot 

Internet Gaming Disorder 

 

 

 

 

 

 

 

Self-Efficacy 
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Impulsivity 

 

 

 

 

 

 

 

 

Peer Influence 
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Appendix J 

Skewness and Kurtosis 

Internet Gaming Disorder 

 

 

 

 

 

 

 

Self-Efficacy 
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Impulsivity 

 

 

 

 

 

 

 

  

Peer Influence 
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Appendix K 

Test of Normality 
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Appendix L 

Descriptive Statistics 
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Appendix M 

Multiple Linear Regression Assumptions 

Model Summary Table 

 

 

 

Coefficient Tables 

 

 

 

 

 

 

Scatterplot 
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Casewise Summaries 
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Appendix N 

Multiple Linear Regression Analysis 

Anova Table 

 

Coefficients Table 

 




