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ABSTRACT This study aims to investigate the impact of personality dimensions on consumer videogame

engagement. We distributed the study questionnaire to gamers aged 16-19 years and managed to get three-

hundred-and-eighty valid respondents who provided data in the form of a self-report using HEXACO-

100 items and consumer videogame engagement constructs. WarpPLS 7.0 version was employed and

the impact of personality dimensions on consumer videogame engagement was assessed using Partial

Least Squares Structural Equation Modeling (PLS-SEM). Our findings indicate that personality traits

such as consciousness and extraversion impact consumer videogame engagement, whereas agreeableness,

emotionality, openness-to-experience, and honesty-humility do not. Our study explores the utility of the

HEXACO-100 item to assess the personality factors that can predict consumer videogame engagement. The

article discusses the results and offers the practical and theoretical implications of our findings.

INDEX TERMS Personality factors, HEXACO personality model, consumer videogame engagement,

PLS-SEM approach.

I. INTRODUCTION

The prominence of video games is increasing, and players are

more actively involved with video games of different genres,

including e.g. first-person shooters, real-time strategy, multi-

player online battle arenas, role-playing, andmassivelymulti-

player online games [1]. With the increased intensity in video

games playing, the market cap for worldwide consumer dis-

bursement of video games has risen to nearly $140B in 2018.

It is expected to exceed the $180B mark by the year 2021 [2].

The increase in the disbursement of video games is also due

to the many relevant works of literature that point toward the

benefits linked with playing videogames, including gains in

visuospatial cognition, improvement in learning, fitness, and

happiness [3]. Keeping these benefits in view, researchers

have started paying attention to the consumer video game

industry owing to its rapid advancements [4]. Gaming is

The associate editor coordinating the review of this manuscript and
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increasingly common in adolescence years [5]. Previous stud-

ies have investigated a link between adolescents’ game play

and computer literacy [5]. It has been reported that an increase

in time spent playing video games correlated with better

scores on computer knowledge [5]

A significant part of the existing research shows the degree

to which computer games apply constructive or destruc-

tive impacts in various conditions [6]. Videogame playing

is considered as an activity that encourages collaboration,

social activities, and cyber-communication [7]. The indul-

gence in video games has become a fundamental part of

gamers’ daily routine [8]. In particular, one of the key

attributes of videogame playing is that it fosters individual

engagement [9], [10]. An active area of research is uncover-

ing the factors that lead to consumer engagement in video

games [11]. Different approaches have been exercised to

investigate consumer engagement (CE) in video games. Ear-

lier, little attention was given to understanding personality

traits on how consumers engage with video games [12].
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The term game engagement has been used to evaluate the

emotional experience of video gameplay. Many studies have

been conducted to understand the emotional experience. For

example, in Brockmyer et al. [13] and Procci [14], the authors

studied the engagement constructs absorption, flow, presence,

and immersion. The engagement constructs in prior literature

have also been attributed to concepts such as arousal [15],

presence [15], enjoyment [16], user engagement, and game

engagement [16]. In any case, these examinations have not

considered the significance of behavioral aspects to gauge

a player’s engagement in videogame play [17]. Henceforth,

in our investigation, we acknowledge this gap and concep-

tualize a framework where the consumer’s engagement in

videogames is an outcome of their personality traits.

According to Ul Islam, et al. [18], intra-player informa-

tion sharing is one of the reasons for consumer video game

engagement [19]. Information sharing illustrates an individ-

ual’s yearning for social interaction. Likewise, many other

aspects of an individual’s personality can be investigated

to better understand the factors triggering engagement with

digital media applications. Exploring personality traits that

influence consumer engagement can also allow creators to

develop applications that appeal to unique individual beliefs

and desires [18].

Studies have revealed that the personality type greatly

influences video gaming behavior. For instance, extraver-

sion, openness, agreeableness, and conscientiousness are

negatively associated with pathological gaming, while neu-

roticism showing a positive correlation [19]. Given the

fact that personality is an important aspect in influencing

human-computer interaction in games [20], it makes sense to

establish the users’ personality traits in efforts to extend per-

sonalized games compelling engagement in consumer-game

related connections. In previous studies, the ‘‘Big Five’’ per-

sonality traits have been extensively investigated to uncover

the impact it has on online consumer engagement [18], [21].

This is subsequently followed up with more up to date studies

being performed in online game settings [4], [19].

Prior studies also examined CE in video games that

have been restricted to videogame addiction and scholas-

tic achievements [22], playful consumption experience [4],

the effect of consumer motivation to play video games [23],

symptoms of stress, anxiety, and depression [24], violent

game engagement and aggressive behavior [25], playing

political games and engagement in politics [26], and playing

educational games and dialogic engagement with peers on

science subjects [27]. Recently, we have encountered a study

in which the authors examined the role of personality traits

on CE in esports. [28]. Our critical evaluation revealed that

the authors applied the HEXACO-60 item’s version to predict

CE. Their research sample was based on esports users (who

play competitive games such as CSGO, Dota 2 etc.) and

conducted in Pakistani culture.

However, prior studies are still at their infancy to examine

the predicting role of personality traits on CE, especially

using the detailed version of the personality inventory model,

i.e., HEXACO-100 items to measure the personality traits

of general videogame consumers (who play any videogame

genre) in the Malaysian context. Furthermore, our study is

unique in that it applies the hierarchical component model

technique to validate the multifaceted nature of the HEXACO

personality model, particularly the HEXACO-100 items.

Therefore, it is of interest to investigate the personality fac-

tors influencing gamers to engage in videogame playing. Our

research addresses this central gap by studying the predicting

role of the personality trait model on Malaysian videogame

players, i.e., the HEXACO personality model with a

100-items, comprising the dimensions honesty-humility,

emotionality, extraversion, agreeableness, conscientious-

ness, and openness to experience, on consumer videogame

engagement.

This study extends the knowledge of the HEXACO per-

sonality model, i.e., the HEXACO-100 items version in the

Malaysian context to investigate the personality-based fac-

tors of videogame players as possible predictors of con-

sumer videogame engagement. This study also contributes

to gaming and personality studies by applying the hierarchi-

cal component model to assess the multifaceted nature of

HEXACO-100 items scale and consumer videogame engage-

ment. We then discuss various practical and theoretical impli-

cations, along-with future research directions. It is argued

that understanding the relationships between human traits and

multiple stakeholders, helps explaining the interplay of per-

sonality factors and consumer videogame engagement mod-

els. Our approach includes ideas from stakeholder theory [1],

since we argue that game development companies benefit

more by understanding the underlying behavioral traits of the

main stakeholder group, namely, customers (also known as

users/game players). This approach allows them to achieve

both, financial and non-financial sustainability. According to

the stakeholder theoretic framework, stakeholders, such as

game developers, customers, governments, and communities

must cooperate and harmonize their interests by eliminating

or reducing trade-offs to maximize value creation for each

other. The remainder of the article discusses the relevant lit-

erature and builds study hypotheses. Next, research method-

ology and analyses are explained. Finally, we elaborate on the

theoretical and practical implications of the study.

II. LITERATURE REVIEW

Personality is an important factor for predicting human-

computer related associations in games [20]. Overall, per-

sonality traits frequently predict individuals’ value systems,

desires, and motivations [29]. The personality trait theory

proposes that every person acts in a certain way because of

the personality attributes they possess [30]. Such personality

traits can potentially derive consumer game engagement in

the context of video games, and this is an important field to

explore given the massive rise of video game popularity [21].

To date, numerous studies have investigated the impacts of

the big five personality traits or five-factor model related to

online consumer engagement [18], [19], [21]; however, little
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research has been conducted on the impacts of HEXACO

personality traits with video game engagement [31], [32].

The term, ‘game engagement’ has been used by previ-

ous studies as immersion, flow, presence, and absorption

[13, 33]. In another study, Abbasi et al. [17] defines con-

sumer video game engagement as: ‘‘a psychological state

that triggers due to two-way interactions between the con-

sumer and videogame product, which generates a different

level of consumer engagement states (cognitive, affective and

behavioral)’’. Game engagement can also be defined as a

function of human motivation and psychological processes

that influence the emotional, psychological, and physical

well-being of gamers [6]. It broadly covers various aspects of

human personality and how that interplayswith entertainment

technologies.

An individual’s personality category is established by the

likeliness of each trait dimension [34]. Similarly, the HEX-

ACO model portrays how an individual is placed on the

six personality-based typesets. Under this model, the six

dimensions of personality are honesty-humility, openness to

experience, conscientiousness, extraversion, agreeableness,

and emotionality. An individual’s readiness to accept change

and the presence of explorative, imaginative, and artistic traits

demonstrate that the individual houses a high openness to

experience score [35]. Furthermore, an individual’s propen-

sity to focus on achievement, success, and accountability

represents conscientiousness. Extraversion is one’s tendency

to be social and cooperative. Honesty- humility depicts qual-

ities like sincerity, modesty, fairness, and greed avoidance.

People who are anxious, sensitive, and require assistance

from others are usually higher on the emotionality scale.

Agreeableness depicts aspects like forgiveness, controlling of

anger, and extending benefits to others—even though one is

losing [36]...Brockmyer, et al. [13] explored different degrees

of engagement in videogames and found that some video

gamers experienced stream states, or deep flow states [13].

Engagement is the result of two-way interaction among per-

sonality types (subjects) and products or services (objects).

It produces cognitive, affective, and behavioral engagement

stages [37]. For instance, the study about personality, genre,

video gameplay experience [38] suggested that people with

high agreeableness, conscientiousness, and openness to expe-

rience are likely to enjoy the highest challenging aspects

of gameplay. Consequently, personality types influence an

individual’s engagement level (more or less) with video

gameplay.

III. HYPOTHESES DEVELOPMENT

A. HONESTY-HUMILITY

This dimension captures the extent to which an individ-

ual is honest, modest, greed avoidant, and sincere [36].

Individuals having high scores on this scale usually avoid

directing or influencing others for their benefit and expresses

respect for others. While at the lower end, such personalities

manipulate others for personal benefit and are selfish [39].

More precisely, honest humility measures the degree of being

fair and real with others, even at the expenditure of their

pain [40].

In previous research, honesty-humility was being investi-

gated as an exploratory purpose, but it did not show an associ-

ation with gaming experiences [31]. On the other hand,Worth

and Book [41] found that certain behaviors that could be

seen as aggression, e.g. violence against the in-game avatars

of other players, was negatively correlated with personality

traits such as honesty-humility. This study provided support

for previous research that explored the relationship between

low honesty-humility traits with in-game actions that are

categorized as aggressive. However, this was not the case in

the study conducted by McCreery et al. [42] who failed to

find a relationship between in-game behavior and real-life

personality traits. Similarly, Johnson et al. [38] also found

that aggression was not significantly related to Agreeable-

ness. This means that in-game behavior may not necessar-

ily relate to a set of real-life personality traits. However,

the relationship between low honesty-humility is also related

to the higher presentation of psychopathic traits, which may

establish support for the paradigm that in-game behaviors

reflect real-life personality demonstrations to a certain extent.

Similarly, Peng et al. [43] also found that players who had an

aggressive personality in real life were more prone to aggres-

sive acts in gameplay. The other study found that individuals

with lower levels of HH expect preferential treatment and

may feel instigated or reactivemore easily [44]. Thismay lead

to greater instances of aggression, relating honesty-humility

negatively with aggression.

Under this model, it can be inferred that players engage

with games that involve behavior that resonate with real-life

behaviors. Therefore, given the nature of the games under

observation, honesty-humility may be negatively related to

the players’ inclination towards playing as they may feature

behaviors that are not in line with their real-life behaviors.

Thus, we hypothesize that:

H1:Honesty-humility has a negative association with con-

sumer video game engagement.

B. EMOTIONALITY

Emotionality often depicts feelings of anxiety, sadness,

worry, fearfulness, and stress [38]. It describes a person’s

depressive inclinations and the tendency to ask for emo-

tional support from others [39]. Those personalities having a

high score on this scale are likely to experience heightened

nervousness and sentimentality [32]..Worth and Book [40]

suggested that people who are more worried and dependent,

typically engage more with video games. It could be because

such activities allow them to avoid possible failure situations

and criticisms from others. Besides, players with higher emo-

tionality, typically prefer repeating different game levels—

that minimizes their risks of receiving depressing comments

from others [40]. Whereas, McGrath et al. [32] found that

lower emotionality is positively linked with greater poker

(gambling game) experience, which suggests that skillful

players might be more emotionally calm at times of playing
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a poker game. Some scholars recently proposed a concept,

known as, ‘‘loneliness theory’’, meaning that an individual

with high emotionality would frequently use the Internet to

avoid being alone [45]. Since previous literature has also

found that video games are used as a medium to form social

connections and communities due to the formation of teams

and prolonged and frequent playing behavior, it may be

inferred that video games may also be used as an online

medium to evade loneliness, as posited by the loneliness

theory. Moreover, social engagement is an antecedent for

increased engagement with video games [46]. Therefore,

we hypothesize that:

H2: Emotionality has a positive association with consumer

video game engagement.

C. EXTRAVERSION

Extraversion indicates the extent to which an individual

is sociable, lively, talkative, enthusiastic, and determin-

istic [47]. Extraverted personalities are prone to engage

more in online settings [48]. It also suggests that the per-

sonalities having high scores in extraversion, also tend to

have more interpersonal connections, as they take pleasure

in such actions. In video game settings, prior researches

have also investigated the positive association of extraver-

sion with video game engagement. Teng [47] revealed that

students who are more energetic and have the capabili-

ties to accept tough challenges could achieve more suc-

cess in online games than their non-player counterparts.

Similarly, a previous study about the HEXACO model of

personality and video game preferences revealed a signif-

icant relationship of extraversion with survivor and dare-

devil game preferences [31]. Considering this relationship

between preferences and extraversion as a personality trait,

it can be inferred that that being extraverted in real-life may

lead to increase gameplay and engagement, as the players

have a medium to perform behaviors positively related to

extraversion.

However, according to Wittek et al. [49], an insignif-

icant association was examined between extraversion and

video game addiction, mainly, with a sample of gamers

playing World of Warcraft. This insignificant relationship

is consistent with the literature [50]. Another study, titled,

‘‘FFM traits as predictors of pathological gaming’’ also

revealed an insignificant relationship between extraversion

trait and indulgence in pathological games [19]. However,

Wittek et al. [49] studied a Norwegian sample that did not

feature a high proportion of addicted gamers as compared

to other studies. However, as extraversion is related to

team-building and socializing behaviors, which are observed

as key components of certain online multiplayer games,

extraversion may prove to be an influencing factor for

increasing engagement in gameplay [46]. Hence, we hypoth-

esize that:

H3: Extraversion has a positive association with consumer

video game engagement.

D. AGREEABLENESS

Agreeableness describes characteristics, such as accep-

tance, obedience, cooperativeness, flexibility, and forgive-

ness. Agreeable people are motivated to satisfy key needs

connected with affiliation [48]. Agreeableness depicts a help-

ful emotion towards others that are related to openness and

sociability [51].

In the literature, the agreeableness factor is considered

as a significant forecaster of gambling severity in young

adults [32]. Similarly, a study on personality, genre, and video

gameplay experience reported that individuals with a high

score on agreeableness are expected to account more for

the intensity of competence and enjoyment, and minimum

for annoyance [38]. However,..McCreery, et al. [42] have

found no significant relationship between Agreeableness and

corresponding behaviors, which may be a result of a limited

number of behavior sets. Highly agreeable people showed

concern for the gratification of others, and thus, would give

importance for their dedications in online platforms partic-

ularly [51]. Since online game playing is a platform where

teams play together, forming social bonds for long periods of

gameplay, it can be inferred that high agreeability may lead

to greater video game engagement. Similarly, as video games

are seen as a source of enjoyment [52], being agreeable as

a person may have a positive correlation with video game

engagement. Therefore, we hypothesize that:

H4: Agreeableness has a positive association with con-

sumer video game engagement.

E. CONSCIENTIOUSNESS

This trait measures the degree to which an individual is being

careful, self-disciplined, accountable, and cautious [31]. Con-

scientiousness features are focused on accomplishments,

successes, constituency, reliability, and tasks [48]. Such

personalities perform well with several specialized teams,

and with many occupation practice criteria [53]. Individuals

having a higher score on this trait have well-built inspiration

to seek out novel content [54], which facilitates expertise

and improves upon capabilities. Conscientiousness is pos-

itively associated with gameplay experience, especially in

the context of challenging games [38]. However, it is nega-

tively correlated to ambitious, achievement-seeking behavior

by [55] which is in contradiction to the exploration of this

trait in real life behaviors by.Soto and John [56]. This may

be a result of a limited set of measuring items of behavior

in the study as such personalities are believed to be experts

in conducting daily responsibilities and seek novel informa-

tion with courage. These individuals are more likely to get

accomplishments in video games, which in turn builds up

their self-adequacy, and that as a result makes them continue

playing video games [47]. This prolonged usage of games

may lead to higher engagement as the game offers a medium

to seek challenging tasks, team play, and accomplishments.

Therefore, we hypothesize that:

H5:Conscientiousness has a positive association with con-

sumer video game engagement
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F. OPENNESS TO EXPERIENCE

Openness to experience is related to an individual’s achieve-

ment. People with high openness to experience are described

as being inventive, inquisitive, progressive, and smart. They

are emphatic and can learn quickly, which encourages

their dominance and enriching capabilities [47]. According

to.Teng [47], personalities that score high on this scale tend to

achievemore success in online games, and this improves their

self-efficacy. As a result, it tends to keep these individuals

engaged in video games. Furthermore, openness to experi-

ence is positively associated with immersion in the context of

video games. For example, individuals who are more open to

experience are expected to have their thoughts inspired by the

game and are also engaged with the narrative and characters

of the video games [38]. Such personalities tend to actively

get engaged in game genres, such as shooting, action, and

role-playing [12], [47].

However, some players engage in games despite being low

in openness to experiences as they tend to stick with more

conventional tasks, e.g., raiding. However, if they are high in

this trait, they are more likely to engage in certain gameplay

behaviors such as exploration [57]. Thus, it is reasonable to

infer that people with high openness to experience tend to

play more online video games. Therefore, we hypothesize

that:

H6:Openness to experience has a positive association with

consumer video game engagement.

A path diagram of the video game engagement model is

shown in Figure 1, the observed variables in the figure are

represented in rectangles, whereas latent variables are illus-

trated in ellipses. The straight lines with arrowheads on one

end indicate a path that links predicting variables (HEXACO

personality traits) towards the predicted variable (consumer

videogame engagement.

IV. RESEARCH METHODOLOGY

Employing a cross-sectional survey, this study collected data

from teenage students aged between 16-19 years, who were

enrolled in various Malaysian universities having foundation

courses.We selected these students as our survey respondents

because digital game-playing is a prevalent activity among

teenagers [58]. Moreover, Malaysia’s gaming market keeps

evolving and is currently one of the largest game markets

within Southeast Asia. Malaysia has close to 13.6 million

players and is projected to reach US$402 million by the year

2021 [59]. A significant portion of these players (25.1%) are

below the age of 24 [59].

To assess the appropriate number of participants of the

study, we performed a power analyzing employing the

G∗Power 3.1.9.2 [60]. We used the F-test as the test family;

the statistical test we selected was linear multiple regression:

fixed model; the type of power analysis was a priori with

the goal to compute required sample size, given α = 0.05,

power = 0.95, and effect size = 0.15; and number of pre-

dictors = 6. With the given input parameters, the suggested

samples size was 139 [minimum required sample to perform

partial least squares–structural equation modeling (PLS-

SEM) analyses] with an actual power of 0.95.

We applied themultistage sampling technique that includes

two basic steps such as listing and sampling [61]. We first

shortlisted educational institutes within the two states of

Malaysia, namely Perak and Selangor. At times of selection,

we had nine institutions (e.g., University Putra Malaysia,

International Islamic University Malaysia, etc.). We then uti-

lized systemic sampling in each institute, administering our

questionnaire to every 2nd on-going class. With permission

from the class lecturer, we handed over the questionnaire

in the final 10 minutes of an on-going class. For filter-

ing, we first enquired whether the respondents play digi-

tal games. Only those who did were handed over the full

questionnaire that comprised questions regarding personal-

ity dimensions and video game engagement. Following the

multistage sampling technique, this study managed to collect

380 valid responses that were retained for further analysis, see

Table 1 for demographic details. In this study, the average age

of the participants is 18.684, followed by a standard deviation

of 0.649. Hence, we conclude that themajority of respondents

fall under the generation Z/late adolescence who are more

prone to playing videogames [62].

Additionally, for videogame genre, gaming device, and

location of videogame playing, we used multi-response cod-

ing whereby a participant can choose multiple response

options depending upon his videogame consumption pat-

terns. For instance, gamers mostly play an action game with

an average of 65/100.

The study questionnaire is based on two main sections.

Section one carries the demographic details of respondents

concerning their consumption patterns. Whereas section two

involves the main constructs such as consumer videogame

engagement and the HEXACO personality model. The con-

struct measuring consumer videogame engagement, included

Cognitive Engagement (Conscious Attention, Absorption);

Affective Engagement (Dedication, Enthusiasm); and Behav-

ioral Engagement (Social Connection, Interaction). The

items for these constructs were adopted from the follow-

ing articles [17], [63]. The items assessing the HEXACO-

100 items personality factors included Honesty-Humility

(Sincerity, Fairness, Greed avoidance, Modesty); Emotion-

ality (Fear, Anxiety, Dependence, Sentiment); Extraversion

(Social Esteem, Social Boldness, Sociability, Live); Agree-

ableness (Forgiveness, Gentleness, Flexibility, Patience);

Consciousness (Organization, Diligence, Perfect, Prudence);

and Openness to Experience (Aesthetic Appreciation, Inquis-

itiveness, Creativeness, Unconventionality). These items

were adopted from the following articles [36], [64], see

Table 7 for detailed information on the scales.

In structural equation modeling (SEM), there are two

main approaches comprising co-variance based (CB) SEM

and variance-based (VB) or partial least squares (PLS)

SEM [65]. CB-SEM is usually applied for common fac-

tor models and theory testing and whereas, PLS-SEM is

utilized for exploratory and explanatory (where the focus
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FIGURE 1. Summary of our research model. Note: In Figure 1, (R) refers to reflective/first-order constructs, (F) refers to formative measurement
models (used at the second-order and third-order level for consumer videogame engagement construct) and i denote to indicators/items.
Figure 1 illustrates that the hypotheses on domain level constructs (Honesty-Humility, Emotionality, Extraversion, Agreeableness,
Conscientiousness and Openness-to-experience) impact on Consumer Videogame Engagement.

is on prediction rather than covariance) studies, composite

models, and complex models [63], [65]. More importantly,

the PLS-SEM approach is favorable to accommodate reflec-

tive and composite-based models [66]. Considering the uses

of both approaches, we consider the PLS-SEM as the most

appropriate technique over CB-SEM for the study analy-

ses because our study framework comprised 31 first-order

reflective constructs and 129 items. Besides, the study model

involved both reflective and composite/formative measure-

ment models. Hence, PLS-SEMwas employed to assess both

the measurement and structural models as the framework is

relatively complex, comprised of both reflective and com-

posite constructs [65]. We applied the PLS-SEM approach

using WarpPLS 7.0 [67]. We followed a two-step process,

including the measurement and structural model assessment.

For the measurement model evaluation, the reliability and

validity measures were assessed. For the structural model,

we examined the structural model that explains the relation-

ships between the study constructs. Often concerns regarding

Common Method Bias (CMB) can emerge when it comes to

self-reported surveys. We adopted the following procedures

to ensure we overcome CMB: (a) participants confidentiality

and anonymity was maintained; (b) we pretested the ques-

tionnaire to address issues pertaining to unclear measurement

items; (c) and finally we conducted pilot testing. Alongside

these measures, we also adopted statistical procedures to

avoid any additional limitations. We investigated the CMB

through Harman’s single factor [68] and Full Collinearity

Variance Inflation Factors (FVIFs) [69]. We assessed the

Harman’s single factor applying the principal component

factor analysis; the general factor accounted for 15% variance

which is fairly below the critical value i.e. 50%. In addition,
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TABLE 1. Demographic Information of the Respondents

we calculated the FVIFs for CMB, and the FVIFs of all the

latent variables were below 3 (see Table 2).

V. RESULTS

Using the WarpPLS 7.0, we performed the PLS-SEM

analyses in two stages comprising measurement and

structural model assessment. To assess the measurement

model, it is suggested that we should first specify the

measurement models [70]. In this study, we specified

consumer videogame engagement and the HEAXCO per-

sonality model as higher-order reflective-formative con-

structs, see Figure 1. HEXACO personality model comprised

six domain-level/second-order formative constructs com-

prising honesty-humility, extraversion, agreeableness, con-

scientiousness, emotionality, and openness-to-experience.

Each domain-level construct (e.g., honesty-humility) con-

sists of four main facet-level/first-order reflective constructs

such as sincerity, fairness, greed avoidance, and modesty.

Extraversion is measured through four first-order reflec-

tive constructs, e.g., boldness, sociability, liveliness, and

self-esteem. Emotionality at the domain-level is evaluated

via four first-order reflective constructs involving anxi-

ety, dependence, sentimental, and fearfulness. Conscien-

tiousness at the domain-level is captured through four

sub-dimensions (diligence, perfectionism, organization, and

prudence) referred to as first-order reflective constructs.

Agreeableness and openness-to-experience at domain-level

constructs are also assessed through four first-order reflective

constructs. Forgiveness, flexibility, patience, and gentleness

are sub-dimensions of agreeableness. Whereas, aesthetic

ability, creativity, unconventionality, and inquisitiveness are

sub-variables of openness-to-experience, see Figure 1.

To ensure the reliability and validity of first-order reflec-

tive constructs, we tested the following criteria: 1) internal

consistency using composite reliability (CR) due to the inher-

ent limitations of the Cronbach’s alpha, it is preferred to

apply a different internal consistency reliability method, such

as the composite reliability (>0.70) [71]; 2) outer loadings

(should be at least 0.40 or greater); 3) convergent validity

(AVE>0.50) and discriminant validity [72]. The results indi-

cate that all constructs have achieved the threshold values

as suggested (see Table 2). However, we deleted the items

(HHfair3, Efear3, Eanxi1, Edep4, Esenti4, Xlive2, Corg2,

and Cprudence3) fromHEXACO100-items due to poor outer

loading, i.e., <0.40.

Table 3 illustrates the discriminant validity of reflective

constructs. The diagonal values reported in the table repre-

sent the square root of the AVE of each construct. To reach

discriminant validity [73], this value should be greater than

its parallel correlation coefficients. In the table, all the diag-

onal values are greater than the off-diagonal values. These

outcomes imply no concerns related to discriminant validity

in the study (see Table 3).

To assess the second-order formative constructs and

higher-order formative constructs i.e. consumer videogame

engagement, a two-stage method was adopted [74].

To find the validity of the second-order formative

construct,..Hair, et al. [75] recommends that VIF of all the

items must be assessed, with a resulting value less than five,

(or equal to 3.3 as suggested by..Kock [67]). Hair et al. [75]

also emphasized that the construct’s weight and significance

level must be assessed. The value of the significance level

must also be less than 0.05. Table 4 and Table 5 show that

the p-value (level of significance) of indicator weights is
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FIGURE 2. Model testing. Note: F represents a formative evaluation of
higher-order formative constructs and i refers to indicators used to
establish higher-order formative constructs.

associated with the designated constructs. VIF values also

support the threshold criteria. Therefore, our second-order

formative constructs and higher-order formative construct

(consumer videogame engagement) are valid, and reliable for

conducting further analyses (see Table 4 and 5).

We tested the study hypotheses using WarpPLS 7.0.

Hypotheses were verified using the following checks

such as P-value, T-value, Path co-efficient, and effect

size..Cohen [76] recommended the references values of

effect size, where 0.35 refers to large association, 0.15 to

medium association, and 0.02 to a smaller one. Our results

in Table 6 and Figure 2 show that personality traits such

as extraversion and conscientiousness have successfully pre-

dicted consumer videogame engagement. Other personal-

ity traits such as honesty-humility, openness-to-experience,

agreeableness, and emotionality failed to predict consumer

videogame engagement.

VI. DISCUSSION

This study aimed to provide an insight into the HEXACO per-

sonality traits model and its impact on consumer video game

engagement. The study results reported that personality traits

such as honesty-humility, emotionality, agreeableness, and

openness to experience of gamers have no significant effect

on consumer videogame engagement. On the other hand,

extraversion and conscientiousness exhibit significant asso-

ciations with consumer video game engagement. From the

first hypothesis, honesty-humility has insignificant impacts

on consumer video game engagement. This finding is con-

sistent with previous studies. For instance, a study revealed

that individuals having low scores on the honesty- humil-

ity scale are associated with Player-vs-Player (PVP) style

games [40]. Another study by.Andrus [39], also suggested,

that low honesty-humility scores are associated with rule-

breaking, manipulation, and self-gains. In this study, we col-

lected data responses from Malaysia. In Malaysia, there is a

culture of obedience towards parents, and a push for youth

to seek education as part of their primary responsibility.

These parents typically dissuade their children to engage

with video games. As a result, children avoid playing video

games. Our second hypothesis also shows an insignificant

relationship between emotionality and consumer video game

engagement. Previous studies also indicate an insignificant

relationship between emotionality and daredevil preferences

in video games [31]. Another study investigated the corre-

lation between emotional stability and competence and sug-

gested that less anxious and worried individuals are more

likely to practice a sense of competence while playing video

games [38]. Therefore, in general, individuals with high

emotionality avoid playing video games due to the fear of

receiving criticisms and hesitancy for crowds.

The third hypothesis showed a significant relation of

extraversion with consumer video game engagement. John-

son, et al. [38] suggested that extraverts are more likely to

enjoy challenging aspects of their preferred games. Individ-

uals with high scorers on this scale preferred to play role-

playing-style-games [39]. Lively and talkative people (also

the characteristics of extraversion) are more likely to engage

with video games for entertainment, pleasure, and social

interaction purposes [77]. Our fourth hypothesis showed an

insignificant relationship between agreeableness and con-

sumer video game engagement. People having high scores

on agreeableness are negatively correlated with a preference

for playing evil characters [78]. Therefore, we suggest that

people having such personalities use games to experience

positive moral values due to their nature towards social

cohesion and cooperation. In the fifth hypothesis, conscien-

tiousness has a significant impact on consumer video game

engagement. Prior studies also indicated a positive impact.

For instance, a study about game preferences investigated that

conscientious people tend to choose mastermind preferences

and performances [31]. Furthermore, Zeigler-Hill and Mon-

ica [31] suggested that individuals with this trait prefer games

that involve challenging tasks. From these results, we con-

clude that well organized, disciplined, and caring individuals

prefer investing their time to pursue a professional career in

playing video games.

Our last hypothesis shows an insignificant relation of open-

ness to experience with consumer video game engagement.

This finding is surprising and counter-intuitive because prior

studies have shown openness to be positively associated

with the frequency of social media use and video gameplay

through mobile phone technology [79]. Since different forms

of digital media such as social media platforms, different

mobile applications, or games have become prevalent in soci-

ety, we believe gaming companies do not offer novel products

or services for young adults [80]. This particular trait has been

difficult to replicate across cultures, and therefore, there is

uncertainty about the validity of this specific dimension [81].

Previously, authors were limited to studying the personal-

ity traits in different settings such as personality differences

between gamers vs. non-gamers [47], [82], [83], personality

traits associated with motivations to play World of Warcraft

game [55], subjective wellbeing [84], smartphone usage pat-
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TABLE 2. Measurement Model: Evaluation of First-Order Reflective Constructs
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TABLE 2. (Continued) Measurement Model: Evaluation of First-Order Reflective Constructs
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TABLE 2. (Continued) Measurement Model: Evaluation of First-Order Reflective Constructs

terns [85], videogame preferences [31], and personality and

behavior in multiplayer games [41, 42]. Previous research

has evidenced that there have been limited studies on person-

ality factors as possible predictors of consumer videogame

engagement. While reviewing the literature, we have only

found a single study in 2020 that has recently considered

personality dimensions as contributing factors towards con-

sumer engagement in esports games [28]. In response to the

recent study, we critically assessed the research and found

that authors used the HEAXCO 60-items version to measure

personality factors that cause players’ engagement in esports

settings and the research sample was based on Pakistani

community. However, we extend the existing literature on

personality traits in videogame studies through studying the

impact of personality traits (using the HEXACO-100 items

version) to predict consumer engagement in generic games.
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TABLE 3. Discriminant Validity

Unlike previous study, we conduct the research in Malaysian

culture to uncover the personality factors of young adults that

influence their engagement in games. Besides, this study is

the first to utilize the hierarchical component model approach

in PLS-SEM as suggested bySarstedt, et al. [86] to construct

higher-order constructs in both personality (i.e. HEXACO

100-items version) and videogame studies.

Other than theoretical contributions, we also believe

that this research has significant practical implications.

The synthesis of human behavioral traits and video game

engagement provides useful directions for stakeholders in the

industry. To list a few, these stakeholders include game devel-

opment firms, individual players (varying in age and geogra-

phies), parents, governments, and communities. This concept

is borrowed from the stakeholder theory, which is an organi-

zational theory that promotes balancing or harmonizing the

interests of various stakeholders, typically referred to as, sup-

pliers, financiers, communities, employees, and customers

for achieving commercial, as well as other non-commercial

objectives [1]. According to Freeman, a stakeholder is: ‘‘any

group or individual who can affect or is affected by the

achievement of the organization’s objectives.’’ In particular,
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TABLE 4. Evaluation of Formative Measurement Model on the Second-Order Constructs
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TABLE 5. Evaluation of Formative Measurement Model on the Higher-Order Constructs

TABLE 6. Structural Model Assessment

the notion of successful stakeholder-engagement has a role in

creating further opportunities for game development compa-

nies. When such firms understand the underlying behaviors

of their main stakeholder group, namely, customers (also

referred to as game players), they achieve both, financial and

non-financial sustainability. We anticipate, in the light of the

results of this study, that a player provides more value to a

particular game, which satisfies their interests better than oth-

ers. Consequently, it enhances the ability of the firm to build

strategic stakeholder relationships with the customer, which

also fosters an environment of reciprocity and long-lasting

engagements.

Our results (Figure 2) report that personality traits, such

as extraversion and conscientiousness help considerably in

predicting consumer videogame engagement. These traits can

guide game developers to offer personalized products for

users from different demographic backgrounds. We acknowl-

edge that in certain cultures, there are specific personality

traits that are more dominant. It is a common observation that

companies, which offer products or services according to the

needs of different cultures, eventually gain a larger market

share. Take the example of Netflix video streaming service,

which has a vast global presence. This service offers tailored

content according to adhere to a country’s local culture and

consumer preferences. One reason for Netflix to outperform

its competitors is the fact that they encourage partnerships

among local content developers, which has proven to be a

successful business model in countries like Canada, the USA,

and India. In the gaming industry, this model of customization

is not fully explored. In other related industries, such as

e-commerce, there is a push for using Artificial Intelligence

techniques to target relevant consumers based on their spe-

cific personality traits to further increase consumption. Prior

literature on gamification, also highlights the importance of

personalization of gamified systems according to end users’

personalities. According to our findings, personality traits

such as honesty-humility, openness-to-experience, agreeable-

ness, and emotionality fail to predict consumer videogame

engagement. This further supports our argument of the cus-

tomization of videogames for cultures where populations

depict specific types of personality traits. For instance, indi-

viduals with high emotionality typically avoid playing video

games due to the fear of receiving criticisms. In this case,

game development companies could benefit more by modi-

fying game features and reverse users’ hesitancy for crowds.

This will enable companies to capture a wider user base. This

will also help developers understand the characteristics that

should be integrated into the development of products as well

as the marketing mix. Considering this study found only a

limited effect of certain personality traits, it may be more

effective if the gaming industry emphasizes on extraversion

and conscientiousness.

Moreover, the notion of behavioral stakeholder theory,

which promotes an understanding of real behaviors of stake-

holders [87], provides a promising future research direction

for the videogame industry. For instance, technology firms

belonging to different organizational life cycle stages, such

as start-up, growth, mature, and declining, tackle their
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TABLE 7. Consumer Videogame Engagement Scale (Higher-Order/Third-Order Level Formative Construct and Heaxco Personality Inventory Model
(100-Items scale)
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TABLE 7. (Continued) Consumer Videogame Engagement Scale (Higher-Order/Third-Order Level Formative Construct and Heaxco Personality Inventory
Model (100-Items scale)

challenges differently [88]. It is because they deal with dif-

ferent stakeholders for achieving their objectives. Therefore,

we suggest that knowledge about the relationships between

human traits and multiple stakeholders (beyond consumers),

could better predict and explain the interplay of personality

factors and consumer videogame engagement. Despite hav-

ing practical and theoretical implications, we also highlight

the important limitations of our study for further research.

First, we sampled the general videogame consumerswho play

any genre of games to examine gamers’ personality traits and

their influence on consumer videogame engagement. How-

ever, more studies are required on the users of a specific genre
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of videogame that can predict personality traits based on the

game, which in turn determines their level of engagement.

Second, we utilized the scale of the HEXACO-100 item to

assess gamers’ personality traits and future study may adopt

HEXACO-60 items or HEXACO-24 items as these are short

scales and will take less time to complete the survey. Thirdly,

we predicted the personality factors that influence consumer

videogame engagement, but another study is required that

can investigate the impact of consumer videogame engage-

ment in a specific genre of the videogame to determine the

gamers’ personality traits. Fourthly, the study was conducted

in Malaysia and more studies are needed to cross-validate

in different cultures and countries. Fifth, consumers from

different age groups play video game, however, the current

study is limited to late adolescence years, ranging from age

16 – 19. Future studies should actively seek to investigate

the effect of personality dimensions on consumer videogame

engagement where consumer age groups are not limited

to a certain age bracket. Future studies may also replicate

the study via sampling the generation Y/Millennial () [89]

to identify their personality traits/profiles influencing con-

sumer videogame engagement and compare the results. Sixth,

we applied the SEM approach, i.e., PLS-SEM to test the study

hypotheses. Future research may apply other data analysis

tools such as ANOVA or Kruskall-Wallis to study that to

what extent personality traits correlate with the frequency

and average hours spent on playing videogames. Besides,

ANOVA can be applied to examine that to what extend game

genre correlate with consumer videogame engagement levels

comprising cognitive, affective, and behavioral engagement.

Lastly, another limitation is the lack of emphasis on gamer

roles and game genre influencing consumer video game

engagement, and personality factors [90]. Future studies

can investigate how player roles, such as killers, achievers,

socializers, and explorers, influence consumer video game

engagement and gamer personality.

APPENDIX A

STUDY QUESTIONNAIRE

See Table 7.
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