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Abstract: This study examines the association between mobile gaming habits, academic performance, and digital well-being among Technical and Vocational Education and Training (TVET) students in Malaysia. By applying a quantitative approach, data were collected from 3,081 students at Politeknik Sultan Abdul Halim Mu'adzam Shah using an extensive survey. This research examined the duration of gaming activities, problematic gaming behavior, perceived gaming benefits, self-regulatory tactics, and their impact on academic performance. Statistical analysis indicated that 41.2% of the students surveyed played mobile games for more than three hours a day, with noteworthy differences between engineering and non-engineering students as well as between male and female students. The study reported moderate negative relationships between excessive gaming and other factors such as academic performance (r = -0.32; p < 0.01 ). Furthermore, problematic gaming behaviors were more closely related to diminished academic achievement and lower digital well-being. Self-regulation strategies, where students reported actively coping with the negative impacts of excessive gaming, emerged as key moderating variables. Students who exercised better self-regulation were less susceptible to this impact. The results are relevant for educational institutions to develop specific programs aimed at changing students’ unhealthy gaming behavior and strengthening their digital well-being, while enhancing their academic performance in a TVET environment. This adds to the existing research on digital wellness within educational settings and provides suggestions for policy frameworks in Malaysian TVET Institutions.
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1.0 INTRODUCTION 
             
The proliferation of smartphones and mobile gaming applications has altered the use of free time by young adults globally, including in Malaysia, where internet penetration reached 96.8% and mobile connections totaled 44.05 million with a penetration rate of 129.1% of the population in 2023 (DataReportal, 2023). Such changes affect students at a higher education level, particularly those enrolled in a Technical and Vocational Education and Training (TVET) institution, where the interplay between digital elements and educational focus is distinctly pronounced.  
Mobile gaming is now viewed as a cultural phenomenon that may influence many aspects of student life, including academic performance, mental health, and general digital well-being. On the one hand, some literature indicates that gaming may improve some cognitive functions and provide relief from stress (Granic et al., 2020). However, evidence suggests that excessive gaming may lead to addiction-like tendencies, sleep disorders, and lower academic achievement (Anjum et al., 2024; Perez et al., 2024).
Within the Malaysian framework, TVET education is paramount in nurturing a skilled workforce for technical sectors, with institutions such as Politeknik Sultan Abdul Halim Mu’adzam Shah specializing in both engineering and non-engineering disciplines. Understanding the impact of mobile gaming on students' free time is essential, given the straining technical curricula and pervasive adoption of educational technologies.  
The pervasive problem of digital distraction has not received much attention from researchers focusing on mobile gaming patterns among TVET students in Malaysia. Knowing that digital engagement has different effects depending on the academic field raises concerns, particularly with the possibility that engineering students (likely to be more engrossed in the digital world) would differ fundamentally from their non-engineering counterparts. Moreover, the TVET system in Malaysia overlooks the influence of gender on gaming behaviors and their impacts.
This study seeks to fill these gaps by conducting an extensive comprehensive quantitative study on mobile gaming behavior among TVET students, their academic achievement, and digital well-being. This includes the study of gaming behavior and self-regulation, problematic usage of mobile games, perceived benefits of gaming, self-regulation on gaming, and its difference with gender to understand how these factors can lead to better policy and intervention development to promote healthy deep engagement with technology and academic success.
The most important questions guiding this study are as follows: 
1. What are the mobile gaming behavior trends of TVET students in Malaysia? 
2. How do these gaming patterns correlate with academic achievement and digital wellbeing?
3. Do engineering students differ from non-engineering students in terms of gaming behavior and the impact of gaming and do they have different gaming impacts? 
4. How do mobile gaming behaviors and the impact of mobile gaming on academics, performance, and gender differences shape the outcome?  
5. How do self-regulatory strategies moderate the relationship between gaming and academic performance? 
With these questions, this work adds to educational wellbeing literature, and in particular, digital wellbeing, while giving TVET case study institutional insight on how to help students optimize faculty support in a digitally enhanced pedagogical ecosystem.
2. LITERATURE REVIEW
2.1 Mobile Gaming and Digital Wellbeing
With the advent of mobile devices, concerns regarding balance and healthy technology consumption have become increasingly pertinent. As mentioned by Gale and Devine (2023), digital well-being is best considered a multidimensional construct, including the psychological, social, and physical ramifications of technology use. Concerning mobile gaming, digital well-being pertains to the need to sustain leisure gaming habits that do not disrupt daily responsibilities such as studying, mental health, and social interactions.
Although mobile games have suddenly emerged as a popular pastime globally, concerns regarding their negative impact on user well-being remain. Islambouli et al. (2025), for example, demonstrated how problematic smartphone use, including excessive gaming, diminishes digital wellbeing among students through sleep disruption, reduces attention span, and increases psychological distress. Correspondingly, Kaewpradit et al. (2025) showed associations between excessive digital screen time cited in gaming and the mental health, sleep quality, and academic performance of university students.
Research on mobile gaming has identified both positive and negative implications for an individual’s well-being. Moderate gaming has been found to provide problem-solving skills and stress relief among other benefits. These positive effects were acknowledged by Granic et al. (2020), who also discussed gaming’s emotional and social benefits. On the other hand, Saritepeci et al. (2023) have shown that excessive or addictive gaming leads to numerous negative consequences, such as diminished academic achievement, sleeping problems, and social isolation.
2.2 Mobile Gaming and Academic Performance
Regardless of the mixed conclusions reached, the correlation between mobile gaming and academic performance has been given ample attention by researchers Anjum et al. (2024) in a cross-sectional study conducted with adolescents in school, which showed that significant Dai school students in Bangladesh were holistically negatively impacted by their online gaming addiction. This was accompanied by a shortage of attention, sleep issues, lack of focus, and a scant willingness to study.
Conversely, Perez et al. (2024) had high school students who were considerably less academically inclined in their virtual game worlds. The combination of unparalleled addiction to these games, along with the digital explosion of the pandemic, has led to a notable drop in academic motivation and performance. The sequence of events worsened by a sense of purposelessness, redundant tasks, or work.
However, some studies have suggested employing a middle-ground approach. Dahalan et al. (2024) concluded that the application of video games in a learning context could encourage motivation and heighten educational outcomes for students enrolled in vocational training, provided it is done within an adequate instructional framework. Therefore, it can be proposed that one’s academic performance will vary depending on the context, gamified activity, and self-control in moderation.

2.3 TVET Education in Malaysia and Digital Technology Integration
The incorporation of digital competencies into the Technical and Vocational Education and Training (TVET) curriculum in Malaysia has increased in recent years (Moses, 2020). Notably, Malaysian TVET institutions seem to struggle with integrating technology into the traditional technical training areas that have existed for years.
Tshong and Yasin’s (2023) research pointed out mobile learning applications’ underestimated value in TVET education, proposing that digital tools when well designed, can improve students' academic achievement, metacognition, and critical thinking. Mthembu (2018) also advocated the integration of Internet teaching, stating that it has the potential to improve instruction and better prepare students for employer expectations at TVET colleges.
As these technologies can be beneficial to education, they can also become problematic when excessively applied for entertainment purposes. Pitikoe-Chiloane and Dondolo (2023) noticed alarming levels of gaming addiction among TVET students, highlighting the associations between smartphone gaming, habitual snacking, frequent use patterns, and deleterious health effects. Researchers contend that TVET students may be especially susceptible to dysfunctional gaming patterns due to the unique academic demands and technical nature of their disciplines.
2.4 Gender Differences in Gaming Patterns and Impacts
As with all other activities, gaming shows a distinct difference in gender-based variability, preferences, and psychosocial effects. As noted by Anthony (2025), adolescents seem to use smartphones for gaming irrespective of gender; however, male students reported a higher gaming frequency and duration. This is consistent with Chetty’s (2016) observations of South African TVET college students, where he remarked on the differences in digital behavior engagement by gender.  
Concerning outcomes, Aitizaz et al. (2025) noted that problematic gaming behavior and associated adverse effects on academic performance were disproportionately reported among male university students compared to their female peers. However, this research also found that the association between video games and academic performance seems to depend more on contextual aspects, such as the amount of time spent on gaming, game content, and personality traits, rather than the gender of the participant.
2.5 Self-Regulation Strategies and Gaming
Self-regulation is extremely important when considering the effects of gaming on academic performance and general well-being. Nefdt (2024) indicated that teaching workload and stress management to TVET students improved their academic performance and general health. This implies that self-regulation techniques may assist students in managing their balance between gaming and academic duties.
Islambouli et al. (2025) noted that students with advanced self-regulation skills had greater purpose and intent behind their smartphone use and fewer adverse outcomes from engaging with technology. Similarly, Shinde and Malviya (2024) stressed the need to maintain equilibrium in gaming and academic activities to ensure the well-being and success of students.
2.6 Research Gap
Although previous studies offer notable analyses of mobile gaming behaviors and their impacts, a few gaps still persist. First, there is a lack of work focusing on Malaysian TVET students, ignoring the crucial developmental significance of this educational level for the economy. Furthermore, there appears to be a dearth of studies analyzing engineering and non-engineering TVET programs side by side, which raises the question of the extent to which the orientation of technical education in TVET influences gaming behavior and its patterns and impacts. In addition, there is a notable body of literature documenting differences in gaming activity across genders, but differences regarding how these are played out in Malaysian gendered vocational contexts require additional attention.
This gap will be addressed by analyzing mobile gaming behavior and its effects on the academic performance and digital well-being of TVET students concerning their self-regulation level, gender, and program type in Malaysia.
3. METHODOLOGY
3.1 Research Design
This study utilized a quantitative research framework underpinned by a cross-sectional survey approach to assess mobile gaming behavior and its impact on academic performance and digital well-being among TVET students. The quantitative method provided opportunities for correlation and regression analyses among different variables and across other categories of students. The cross-sectional design depicted a picture of mapped contemporaneous gaming activities and their relationships with academic and well-being results.
3.2 Research Setting and Population
The case study was conducted at Politeknik Sultan Abdul Halim Mu’adzam Shah, one of the leading TVET schools in Malaysia. The case study focused on students from the following five departments.
· Jabatan Kejuruteraan Awam (JKA): Civil Engineering 
· Jabatan Kejuruteraan Elektrik (JKE): Electrical Engineering 
· Jabatan Kejuruteraan Mekanikal (JKM): Mechanical Engineering 
· Jabatan Perdagangan (JP): Commerce
· Jabatan Teknologi Maklumat dan Komunikasi (JTMK): Information and Communication Technology 
In relation to this research, the departments were divided into two broad categories. 
1. Engineering programs: JKA, JKE, and JKM (n = 1,655) 
2. Non-engineering programs: JP and JTMK (n = 1,426)

3.3 Sampling Procedure and Sample Size
This study adopted a stratified random sampling approach to ensure gender and departmental proportionality. Considering the entire student population, the minimum sample size required at the 95% confidence level and 5% margin of error was 2,933. The sample included 3,081 students, above the minimum required to cater to incomplete responses.
The sample distribution by department was as follows:
· JKA: 839 students (27.2%)
· JKE: 536 students (17.4%)
· JKM: 280 students (9.1%)
· JP: 967 students (31.4%)
· JTMK: 459 students (14.9%)

In terms of gender distribution, the sample included:
· Male: 1,606 students (52.1%)
· Female: 1,475 students (47.9%)

This demographic distribution is as per the overall student population at the polytechnic level, fulfilling the representativeness aspect of the sampling.
3.4 Research Instrument
The primary data collection approach utilized a structured questionnaire formulated after reviewing the literature on mobile gaming, its use in academics, and digital well-being. The survey consisted of 25 questions, each measured on a 5-point Likert scale ranging from 1 (Sangat Tidak Setuju – Strongly Disagree) to 5 (Sangat Setuju – Strongly Agree).

A complete description of the survey is as follows:
1. Gaming duration and frequency (items 1, 12)
2. Problematic gaming behaviors (items 2, 3, 4, 5, 6, 7, 20, 21)
3. Perceived benefits of mobile gaming (items 8, 9, 10, 11, 13)
4. Self-regulation strategies (items 14, 15, 16, 17, 18)
5. Academic impact (items 19, 22, 23, 24, 25)

The responses were more meaningful to the participants because the instrument was prepared in Bahasa Malaysia, which is the polytechnic language of instruction.
3.5 Data Collection Procedure
Before data collection, ethical clearance was secured from the Institutional Review Board of the polytechnic. The questionnaire was administered to selected participants via an online application in the academic year 2024-2025. The heads of departments assisted in the provision of survey links to maximize the coverage of the selected students.
All participants provided informed consent before completing the questionnaire. Participants were briefed about the aim of the study, voluntary participation, and confidentiality clauses. Measures to stop repeated submissions in the online survey system were implemented while retaining anonymity.
To capture data in a time frame aligned with students’ program schedules, data collection was conducted over a period of four weeks. Reminder emails were issued weekly to improve the participation and response rates.
3.6 Data Analysis
The data were cleaned, coded, and analyzed. For descriptive statistics, frequencies, percentages, means, and standard deviations were calculated to evaluate responses to the demographic questions and other items in the questionnaire.
The following analyses were performed for inferential statistics:
1. Correlation using the Pearson correlation coefficient to determine the relationship between mobile gaming patterns and academic achievement
2. Comparison of means using independent t-tests for differences between engineering and non-engineering students
3. Comparison of means using independent t-tests for differences between male and female students
4. Identification of predictors of academic performance through multiple regression analysis in relation to gaming behaviors
5. Examination of self-regulation as a moderator on the relationship between gaming patterns and academic outcomes using hierarchical regression analysis

The level of significance for all tests was set at p < 0.05, and confidence intervals were set at 95%.
3.7 Ethical Considerations
This study considered the following ethical guidelines:
1. All the subjects who participated in the study were fully briefed about the research and provided consent before enrollment. 
2. Anonymity was observed and all responses were kept in a secure location that maintained confidentiality. 
3. Approval from the appropriate bodies was sought from the administration of the polytechnic institution before the commencement of the study. 
4. Participants were fully informed of their ability to withdraw from the study at any given moment without penalty. 
5. All information was stored in locked files with limited access and was protected by confidential passwords. 
6. The reporting of results from the study did not allow for the identification of any single participant.

4. RESULTS
4.1 Demographic Characteristics of Participants
The research sample consisted of 3,081 TVET students from Politeknik Sultan Abdul Halim Mu'adzam Shah. The demographic characteristics of the participants according to department and gender are shown in Table 1.
Table 1
Demographic Distribution of Participants
	Characteristic
	Frequency
	Percentage

	Department

	JKA
	839
	27.2%

	JKE
	536
	17.4%

	JKM
	280
	9.1%

	JP
	967
	31.4%

	JTMK
	459
	14.9%

	Program Category

	Engineering
	1,655
	53.7%

	Non-Engineering
	1,426
	46.3%

	Gender

	Male
	1,606
	52.1%

	Female
	1,475
	47.9%

	Total
	3,081
	100.0%



4.2 Mobile Gaming Patterns
4.2.1 Gaming Duration and Frequency
An analysis of gaming duration revealed that a substantial proportion of students engaged in extended mobile gaming sessions. As shown in Table 2, 41.2% of participants reported playing mobile games for more than 3 hours daily (responding with "Agree" or "Strongly Agree" to item 1), while 39.4% indicated frequent late-night gaming after 11 PM.

Table 2 
Mobile Gaming Duration and Frequency
	Item
	Statement
	Strongly Disagree
	Disagree
	Somewhat Disagree
	Agree
	Strongly Agree
	Mean
	SD

	1
	I play mobile games more than 3 hours each day
	515 (16.7%)
	437 (14.2%)
	860 (27.9%)
	671 (21.8%)
	598 (19.4%)
	3.13
	1.34

	12
	I often play mobile games late at night (after 11 PM)
	520 (16.9%)
	504 (16.4%)
	842 (27.3%)
	763 (24.8%)
	452 (14.7%)
	3.04
	1.29



The average result for daily gaming duration (M = 3.13, SD = 1.34) indicated that students, on average, appeared to exhibit a moderate inclination towards protracted gaming sessions. This tendency was also replicated for gaming sessions that took place during the night (M = 3.04, SD = 1.29).
4.2.2 Problematic Gaming Behaviors
Considering the problematic indicators of gaming behavior, the study results are displayed in Table 3.
Table 3
Problematic Gaming Behaviors
	Item
	Statement
	Strongly Disagree
	Disagree
	Somewhat Disagree
	Agree
	Strongly Agree
	Mean
	SD

	2
	Playing mobile games causes me to frequently postpone academic tasks
	526 (17.1%)
	524 (17.0%)
	835 (27.1%)
	703 (22.8%)
	493 (16.0%)
	3.04
	1.31

	3
	Excessive mobile gaming causes me to feel mentally fatigued
	445 (14.4%)
	500 (16.2%)
	824 (26.7%)
	764 (24.8%)
	548 (17.8%)
	3.15
	1.29

	4
	Playing mobile games disrupts my sleep
	410 (13.3%)
	528 (17.1%)
	857 (27.8%)
	798 (25.9%)
	488 (15.8%)
	3.14
	1.26

	5
	I often experience stress or anxiety if I don't play mobile games
	788 (25.6%)
	570 (18.5%)
	793 (25.7%)
	521 (16.9%)
	409 (13.3%)
	2.74
	1.36

	6
	Playing mobile games makes me neglect social activities
	557 (18.1%)
	577 (18.7%)
	824 (26.7%)
	672 (21.8%)
	451 (14.6%)
	2.96
	1.31

	7
	I feel that addiction to mobile gaming negatively affects my emotions
	705 (22.9%)
	548 (17.8%)
	773 (25.1%)
	597 (19.4%)
	458 (14.9%)
	2.86
	1.36

	20
	I feel anxious if I cannot play mobile games in a day
	866 (28.1%)
	593 (19.2%)
	753 (24.4%)
	506 (16.4%)
	363 (11.8%)
	2.65
	1.35

	21
	The mobile games I play are mostly competitive or eSports
	450 (14.6%)
	357 (11.6%)
	751 (24.4%)
	849 (27.6%)
	674 (21.9%)
	3.31
	1.33



The findings suggest that a significant proportion of the students suffered deleterious effects as a result of gaming. Approximately 38.8% expressed mental exhaustion due to over gaming, 41.7% reported sleep issues, and 38.8% acknowledged that mobile gaming led them to defer their academic responsibilities. However, only 30.2% reported feelings of stress or anxiety in the absence of game access, indicating that problematic withdrawal symptoms occurred relatively infrequently.
The mean preference for competitive or eSports games was rather high (M = 3.31, SD = 1.33), with nearly half (49.5%) of the students registering agreeing with this statement.
4.2.3 Perceived Benefits of Mobile Gaming
Students reported several perceived benefits of mobile gaming (Table 4).
Table 4
Perceived Benefits of Mobile Gaming
	Item
	Statement
	Strongly Disagree
	Disagree
	Somewhat Disagree
	Agree
	Strongly Agree
	Mean
	SD

	8
	Mobile games improve my problem-solving skills
	250 (8.1%)
	283 (9.2%)
	878 (28.5%)
	1098 (35.6%)
	572 (18.6%)
	3.47
	1.14

	9
	Playing mobile games helps me learn new technical skills
	182 (5.9%)
	301 (9.8%)
	854 (27.7%)
	1186 (38.5%)
	558 (18.1%)
	3.53
	1.08

	10
	I feel mobile games enhance my creativity
	182 (5.9%)
	278 (9.0%)
	810 (26.3%)
	1203 (39.0%)
	608 (19.7%)
	3.58
	1.08

	11
	Mobile games help me improve my online communication skills
	186 (6.0%)
	271 (8.8%)
	791 (25.7%)
	1186 (38.5%)
	647 (21.0%)
	3.60
	1.09

	13
	I use mobile games to enhance my teamwork skills
	202 (6.6%)
	271 (8.8%)
	756 (24.5%)
	1121 (36.4%)
	731 (23.7%)
	3.62
	1.13



This shows that mobile gaming is perceived to be beneficial across several domains. Most students agreed that mobile games aided the development of problem-solving skills (54.2%), learning new technical skills (56.6%), enhancing creativity (58.7%), improving communication (59.5%), and developing teamwork skills (60.1%). The mean scores for all these items pertaining to gaming were, 3.47 to 3.62, significantly higher than the scores regarding problematic gaming behaviors, which means that students, in general, appreciated the gaming experiences.
4.2.4 Self-Regulation Strategies
Self-regulation of mobile gaming behavior, as reported by the students themselves, is presented in Table 5.
Table 5
 Self-Regulation Strategies
	Item
	Statement
	Strongly Disagree
	Disagree
	Somewhat Disagree
	Agree
	Strongly Agree
	Mean
	SD

	14
	I have a specific schedule to limit mobile gaming time
	321 (10.4%)
	315 (10.2%)
	839 (27.2%)
	955 (31.0%)
	651 (21.1%)
	3.42
	1.22

	15
	I am able to stop playing mobile games when I need to study
	132 (4.3%)
	213 (6.9%)
	585 (19.0%)
	1195 (38.8%)
	956 (31.0%)
	3.85
	1.07

	16
	Playing mobile games does not prevent me from completing assignments on time
	147 (4.8%)
	203 (6.6%)
	682 (22.1%)
	1141 (37.0%)
	908 (29.5%)
	3.80
	1.08

	17
	I can control my mobile gaming time without affecting academic activities
	133 (4.3%)
	177 (5.7%)
	648 (21.0%)
	1198 (38.9%)
	925 (30.0%)
	3.85
	1.05

	18
	I am disciplined in balancing mobile gaming and academic responsibilities
	138 (4.5%)
	184 (6.0%)
	621 (20.2%)
	1155 (37.5%)
	983 (31.9%)
	3.86
	1.07



Most students reported high self-regulation concerning their mobile gaming activities. In particular, 69.8% of the students stated that they could stop gaming when they needed to study, 66.5% stated that gaming did not interfere with the timely completion of assignments, and 68.9% stated that they could control the amount of time spent on gaming without hindering academic activities. Additionally, 69.4% of the respondents indicated that they regard themselves as disciplined in managing the time spent on gaming in relation to their academic obligations.
High mean scores (between 3.42 and 3.86) are indicative of students perceiving themselves as having some level of self-regulation strategies in place to control their gaming activities. However, the self-imposed regulated limit with scheduled gaming time had the lowest mean score (M = 3.42, SD = 1.22), which points to the fact that more rigid methods of time management based on individual activity structures were less frequently applied than other methods of self-regulation.
4.2.5 Academic Impact
As shown in Table 6, mobile gaming has varying effects on different facets of academic performance.
Table 6
Academic Impact of Mobile Gaming
	Item
	Statement
	Strongly Disagree
	Disagree
	Somewhat Disagree
	Agree
	Strongly Agree
	Mean
	SD

	19
	I play mobile games to escape from daily stress
	359 (11.7%)
	332 (10.8%)
	823 (26.7%)
	927 (30.1%)
	640 (20.8%)
	3.38
	1.25

	22
	Playing mobile games disrupts my concentration in class
	500 (16.2%)
	506 (16.4%)
	783 (25.4%)
	720 (23.4%)
	572 (18.6%)
	3.12
	1.33

	23
	Playing mobile games causes me to have less time for studying
	467 (15.2%)
	526 (17.1%)
	795 (25.8%)
	759 (24.6%)
	534 (17.3%)
	3.12
	1.30

	24
	I feel my academic performance has declined due to playing mobile games
	534 (17.3%)
	540 (17.5%)
	867 (28.1%)
	671 (21.8%)
	469 (15.2%)
	3.00
	1.30

	25
	Mobile games reduce my motivation to study
	571 (18.5%)
	540 (17.5%)
	828 (26.9%)
	688 (22.3%)
	454 (14.7%)
	2.97
	1.31



The findings revealed that approximately 50.9% of the students used mobile games for stress relief. Nonetheless, highly concerning proportions reported negative consequences on academic engagement, such as class disruption of attention with concentration: 42.0%, 41.9% less study time, 37.0% decline in perceived academic achievement, and 37.0% decrease in motivation to study due to mobile gaming. 
The gaming functions reported by students ranged from 2.97 to 3.38, indicating moderate levels of negative consequences. The most endorsed statement on mobile gaming concerned aid (M=3.38, SD=1.25) for coping with stress.
4.3 Comparative Analysis by Program Category
The research analyzed patterns of mobile gaming in relation to students from both engineering (JKA, JKE, and JKM) and non-engineering (JP and JTMK) programs. The important results are summarized in Table 7.
Table 7
Comparison of Mobile Gaming Patterns Between Engineering and Non-Engineering Students
	Domain
	Engineering (n=1,655)
	Non-Engineering (n=1,426)
	t-value
	p-value

	
	Mean
	SD
	Mean
	SD
	
	

	Gaming Duration (Items 1, 12)
	3.10
	1.32
	3.07
	1.32
	0.58
	0.563

	Problematic Behaviors (Items 2-7, 20-21)
	3.03
	1.32
	2.89
	1.30
	2.86
	0.004*

	Perceived Benefits (Items 8-11, 13)
	3.57
	1.12
	3.55
	1.09
	0.45
	0.653

	Self-Regulation (Items 14-18)
	3.75
	1.11
	3.76
	1.12
	-0.22
	0.826

	Academic Impact (Items 19, 22-25)
	3.12
	1.31
	2.97
	1.29
	3.04
	0.002*

	*Significant at p < 0.05


The results suggest that both engineering and non-engineering students share similarities in the duration of gaming and the perceived advantage of gaming activities. However, problematic gaming behaviors (t = 2.86, p = 0.004) and negative academic impacts (t = 3.04, p = 0.002) were reported to be significantly higher among engineering students than among non-engineering students. This was not the case for self-regulation, which was similar in both the groups.
4.4 Comparative Analysis by Gender
The analysis in Table 8 also covers gender differences in mobile gaming patterns.


Table 8
Comparison of Mobile Gaming Patterns Between Male and Female Students
	Domain
	Male (n=1,606)
	Female (n=1,475)
	t-value
	p-value

	
	Mean
	SD
	Mean
	SD
	
	

	Gaming Duration (Items 1, 12)
	3.27
	1.27
	2.89
	1.34
	7.65
	<0.001*

	Problematic Behaviors (Items 2-7, 20-21)
	3.01
	1.30
	2.80
	1.30
	4.18
	<0.001*

	Perceived Benefits (Items 8-11, 13)
	3.65
	1.07
	3.46
	1.13
	4.52
	<0.001*

	Self-Regulation (Items 14-18)
	3.77
	1.07
	3.74
	1.12
	0.71
	0.478

	Academic Impact (Items 19, 22-25)
	3.18
	1.27
	2.97
	1.32
	4.25
	<0.001*

	*Significant at p < 0.05



The study revealed considerable gender differences across the majority of domains. Male students reported more problematic gaming behaviors, greater perceived benefits, more negative academic impacts, and longer gaming duration than female students (t = 7.65, p < 0.001; t = 4.18, p < 0.001; t = 4.52, p < 0.001; t = 4.25, p < 0.001). On the other hand, males and females did not show a significant difference in self-regulation strategies (t = 0.71, p = 0.478).
A closer look at the individual items showed that male students were more inclined to participate in competitive or eSports games than their female counterparts (M = 3.61, SD = 1.24; Females M = 2.97, SD = 1.34; t = 12.84, p < 0.001). Also, males stated they played mobile games late at night more often (M = 3.23, SD = 1.24) than females (M = 2.83, SD = 1.32; t = 8.18, p < 0.001).

4.5 Correlation Analysis
The relationships between mobile gaming patterns, self-regulation, and their academic impact were analyzed using Pearson’s correlation analysis. Table 9 presents the findings of the analysis.

Table 9
Correlation Matrix of Mobile Gaming Domains
	Domain
	1
	2
	3
	4
	5

	1. Gaming Duration
	1.00
	
	
	
	

	2. Problematic Behaviors
	0.58**
	1.00
	
	
	

	3. Perceived Benefits
	0.17**
	0.09
	1.00
	
	

	4. Self-Regulation
	-0.39**
	-0.47**
	0.21**
	1.00
	

	5. Academic Impact
	0.45**
	0.61**
	-0.06
	-0.51**
	1.00

	**p < 0.01



The analysis identified several highly significant relationships.  
1. The amount of time spent gaming was positively related to problematic behaviors (r=0.58, p < 0.01) and academic impact (r=0.45, p < 0.01), suggesting that the greater the duration spent on gaming, the more problematic behaviors and negative consequences for academics were observed.  
2. A moderate negative correlation was found between gaming duration and self-regulation (r=-0.39, p < 0.01), suggesting that the longer students played video games, the lower their self-regulation.  
3. Problematic gaming behaviors were strongly positively correlated with negative academic impact (r=0.61, p < 0.01), whereas with self-regulation, the correlation was moderate and negative (r=-0.47, p < 0.01).  
4. A moderate negative correlation was found between self-regulation and academic impact (r=-0.51, p < 0.01), indicating that greater self-regulation led to less negative effects on academic performance.  
5. In terms of academic impact, no significant correlation was found, whereas perceived benefits had weak but significant positive correlations with gaming duration (r=0.17, p < 0.01) and self-regulation (r=0.21, p < 0.01).
4.6 Regression Analysis
4.6.1 Predictors of Academic Impact
Multiple regression analysis was conducted to ascertain the key predictors of negative impact on academic performance. Table 10 presents the results.
Table 10
Multiple Regression Analysis for Predictors of Academic Impact
	Variable
	B
	SE
	β
	t
	p

	(Constant)
	1.84
	0.15
	N/A
	12.27
	<0.001

	Gaming Duration
	0.13
	0.02
	0.17
	6.50
	<0.001

	Problematic Behaviors
	0.38
	0.02
	0.49
	19.00
	<0.001

	Perceived Benefits
	-0.08
	0.02
	-0.08
	-4.00
	<0.001

	Self-Regulation
	-0.27
	0.02
	-0.29
	-13.50
	<0.001

	Gender (Male = 1, Female = 0)
	0.09
	0.04
	0.05
	2.25
	0.025

	Program (Engineering = 1, Non-Engineering = 0)
	0.07
	0.04
	0.04
	1.75
	0.080

	R² = 0.48, Adjusted R² = 0.47, F(6, 3074) = 472.21, p < 0.001



The gaming impact regression model accounted for 47% of the variation in the impact of peers on self-academic relevance (Adjusted R² = 0.47), while problematic gaming behavior emerged as the strongest predictor (β = 0.49, p < 0.001), followed by self-regulation (β = -0.29, p < 0.001) and gaming duration (β = 0.17, p < 0.001). Perceived benefits negatively affected the self-relevance of gaming but had a slight modular impact (β = -0.08, p < 0.001), indicating that students perceiving increased gaming benefits experienced mitigated negative academic pressure. 
Gender also significantly predicted the model (β = 0.05, p = 0.025), showing a more harmful impact on the self-academic relevance of peers observed by male self-peers. The program category did not significantly impact prediction (β = 0.04, p = 0.080) when controlling other factors.
4.6.2 Moderating Effect of Self-Regulation
A hierarchy of regression analysis was conducted to assess the controversy over self-regulation as a moderator of the two problematic gaming behaviors and their academic impact. The remaining findings are presented in Table 11.
Table 11 
Hierarchical Regression Analysis Testing the Moderating Effect of Self-Regulation
	Model
	Variable
	B
	SE
	β
	t
	p
	ΔR²

	1
	(Constant)
	3.06
	0.02
	N/A
	153.00
	<0.001
	0.37

	
	Problematic Behaviors (centered)
	0.47
	0.02
	0.61
	23.50
	<0.001
	0.07

	2
	(Constant)
	3.06
	0.02
	N/A
	153.00
	<0.001
	0.09

	
	Problematic Behaviors (centered)
	0.34
	0.02
	0.44
	17.00
	<0.001
	N/A

	
	Self-Regulation (centered)
	-0.32
	0.02
	-0.34
	-16.00
	<0.001
	N/A

	3
	(Constant)
	3.07
	0.02
	N/A
	153.50
	<0.001
	0.02

	
	Problematic Behaviors (centered)
	0.33
	0.02
	0.43
	16.50
	<0.001
	N/A

	
	Self-Regulation (centered)
	-0.29
	0.02
	-0.31
	-14.50
	<0.001
	N/A

	
	Problematic Behaviors × Self-Regulation
	-0.08
	0.01
	-0.14
	-8.00
	<0.001
	N/A

	Total R² = 0.48, F (3, 3077) = 945.63, p < 0.001



Hierarchical regression analysis determined that problematic gaming behaviors accounted for 37% of the impact on academic performance in Model 1. Including self-regulation in Model 2 adds an additional 9% of the variance. The interaction term in Model 3 added a further 2% of the variance, indicating a small yet important moderating effect of self-regulation (β = -0.14, p < 0.001).  
To portray this interaction, simple slopes at low (-1 SD), medium (mean), and high (+1 SD) values of self-regulation were plotted. As shown in Figure 1, the gap between low self-regulation and high self-regulation is wider than that between low self-regulation and high self-regulation, suggesting that problematic gaming behaviors and academic impact have a stronger correlation for students who possess lower self-regulation skills.
5. DISCUSSION
This study analyzed the mobile gaming behaviors of TVET students from Malaysia and studied their correlation with academic performance and digital well-being. The results revealed sophisticated interdependencies between gaming activities, self-regulation, gender, and academic achievement.
5.1 Prevalence and Nature of Mobile Gaming Among TVET Students
The data indicate that there is considerable mobile gaming activity among Malaysian TVET students, with 41.2% of them reporting that they spend over three hours a day on mobile games. This figure supports the observations made by Saritepeci et al. (2023) regarding the worrying level of mobile gaming addiction among university students. A strikingly high proportion of students admitted to engaging in late-night gaming (39.4%). Kaewpradit et al. (2025) highlighted students’ sleep disruption from gaming and other digital screen activities as a common phenomenon.
The inclination to compete or eSports games, particularly among male students, is part of the gaming culture, as noted by Aitizaz et al. (2025), who argued that esports have unprecedented acceptance and prominence in the Malaysian gaming scene. It is critical to recognize this phenomenon since competitive gaming may have sharper impacts on one’s well-being and academic performance, unlike casual gaming, and may require greater commitment.
5.2 Impact of Mobile Gaming on Academic Performance
The study identified moderate-to-strong correlations between negative impacts on academics and problematic gaming behaviors. Both correlation analysis (r = 0.61) and regression analysis (β = 0.49) indicated that problematic gaming was an important predictor of academic struggle. This corroborates the findings of Anjum et al. (2024), where an online gaming addiction was shown to significantly undermine academic performance among students in Bangladesh.  
Perhaps the most worrisome is the substantial proportion of respondents (38.8%) admitted to delaying academic activities because of gaming, indicating that time might be one of the most important factors in mediating the relationship between gaming and academic achievement. This supports the findings of Perez et al. (2024), who highlighted diminished study hours as a significant pathway through which gaming addiction affects academic success.  
Nonetheless, not all aspects of the relationship between gaming and academics appear unfavorable. The observed small negative relationship (β = -0.08) between the perceived benefits of gaming and academic impact suggests that students who are more likely to incur positive benefits from gaming, such as enhanced problem-solving and technical skills, are less academically vulnerable. This is consistent with Granic et al. (2020), who argued that some types of games have the potential to develop cognitive skills that facilitate academic performance.
5.3 Role of Self-Regulation in Moderating Gaming Impacts
Self-regulation is an essential factor related to students’ self-reported gaming behavior and its impact on academic repercussions. More self-regulated students seem to suffer less academically from the negative consequences of gaming, even at similar levels of gaming activity.  
According to the regression analysis results, self-regulation was found to exert a direct negative impact on the academic impact of self-regulation (β = -0.31), as well as moderating the problematic gaming-academic consequences relationship (β = -0.14). These results imply that self-regulation skill enhancement might serve as an intervention aimed at relieving the negative impacts of gaming without completely restricting students from enjoying its benefits.  
Islambouli et al. (2023) along with Shinde and Malviya (2024) equally described the intentional use of technology by students as crucial to safeguarding their digital wellbeing while deeming self-regulation essential in balancing gaming addiction alongside academic achievement.
5.4 Differences Between Engineering and Non-Engineering Students
Contrast analysis of engineering and non-engineering students revealed noteworthy trends. As with non-engineering students, self-reported gaming duration, along with their self-regulation skills, did not differ from those of non-engineering students. However, engineering students had more negative impacts on academic achievement and reported more problematic gaming behaviors than non-engineering students.
These findings could be explained by differences in curriculum content and workload among the programs. In engineering programs, students are trained in a large volume of technical courses that require deep concentration and sustained attention to solving interrelated problems; hence, they could be more susceptible to problematic gaming patterns. This explanation is corroborated by Pitikoe-Chiloane and Dondolo (2023), who argued that students pursuing more practical educational pathways seem to experience distinct vulnerabilities to gaming addiction due to academic pressures and the nature of their specialized subjects of study.
On the other hand, the lack of significant differences between groups regarding gaming duration and self-regulation also suggests that these undifferentiated parameters may not significantly determine self-reported academic performance. Instead, the impact may stem from an interplay of gaming behaviors and specific program requirements rather than the time dedicated to gaming.
5.5 Gender Differences in Mobile Gaming Patterns
In alignment with the existing literature, this study documented notable mobile gaming behavioral differences between genders. A significant proportion of male students reported binge gaming with perceived problematic behaviors, negative academic repercussions, and greater perceived benefits than female students.
The preference for competition in mobile gaming showed a notable gender difference (male M = 3.61 vs. females M = 2.97), supporting Anthony’s (2025) assertion that male adolescents tend to have a higher reported frequency of gaming and possess a competitive approach to it. This discrepancy may indicate the direction of social exposure, together with the prevailing gaming culture, which has traditionally been virilized.
It is also noteworthy that while the differences were statistically significant, some of the findings related to gender differences did not demonstrate a large effect size. In addition, there was no difference between genders concerning the use of self-regulation strategies, which indicates that male and female students were similar in their methods of controlling their gaming activities.
5.6 Digital Well-being Implications
Beyond the academic consequences, the results are particularly crucial for the digital well-being of students with TVET. The proportion of respondents reporting mental fatigue (38.8%), sleep disruption (41.7%), and emotional impact (34.3%) from excessive gaming indicates that such activities detrimentally affect a number of ways to wellbeing.  
These results support Gale and Devine’s (2023) conceptualization of digital well-being, which includes psychological, social, and physical domains of technology use. A considerable proportion of students (50.9%) who reported using mobile games as a means of relief pointed out the complicated role that stress gaming and emotional regulation play among students.  
The link noted between problematic gaming behaviors and sleep disruption and anxiety undercuts well-being, supporting Islambouli et al. (2025), who noted similar trends with university students and problematic smartphone usage. However, the findings also suggest that moderate well-regulated gaming may inflict little harm, particularly when students have strong self-regulation.

6. CONCLUSION
6.1 Summary of Key Findings
This study analyzed the mobile gaming behaviors of Malaysian TVET students in relation to their academic performance and digital well-being. Several key findings emerged. 
1. Mobile gaming was prevalent among TVET students, accounting for 41.2% of them playing for over three hours and 39.4% of them playing during the night.
2. Problematic gaming behavior was linked to a reduction in academic performance due to a decreased attention span, increased distractions, less time spent studying and diminished overall academic achievement.
3. Among self-regulation, self-control strategically moderates the relationship between gaming and academic performance, with greater self-control and less negative impact.
4. Compared to non-engineering students, engineering students reported more problematic gaming behaviors along with a greater academic impact, despite similar time spent gaming. 
5. Male students spent more time gaming and had more negative gaming behaviors and consequences on academics than female students, as well as greater preferences for competitive gameplay.
6. Students indicated that mobile gaming was associated with mental fatigue and sleep disruption as negative consequences, while improved problem-solving and technical skills had positive consequences, depicting a complex relationship with digital well-being.

These findings help fill gaps in understanding the relationship between mobile gaming, academic performance, and digital well-being in the context of TVET education.
6.2 Theoretical and Practical Implications
6.2.1 Theoretical Implications
This study enhances the understanding of digital well-being by analyzing the multifaceted relationships between gaming, self-regulation, and academic performance within the TVET context. The analysis emphasizes the dualistic nature, both positive and negative, of technology engagement in relation to digital well-being.
The role of self-regulation as a moderating variable adds to the discussion on the use of technology and academic performance, indicating that self-regulation differences are more critical than the overall time spent using technology. This aligns well with some emerging theories focusing on effectiveness of the use of technology by students within a specific timeframe, known as the construct of “the agency.”
The differences noted among engineering and non-engineering students enrich the understanding of the impact of the educational context on technology use, indicating that the context of technical education may offer additional insights into the digital well-being of students that require further exploration.
6.2.2 Practical Implications
The results of this study have several practical implications. 
1. Educational Interventions: TVET institutions must design interventions aimed at promoting healthy gaming and digital well-being. These include time management workshops, self-regulated learning, problem gaming addressing digital literacy programs, and self-adjustment of the curriculum for skill development.
2. Differentiated Approaches: There appear to be different approaches for engineering and non-engineering programs due to the various patterns which have been noted. Engineering programs may require special attention regarding problematic gaming patterns and their repercussions on academic performance.
3. Self-Regulation Training: Since the self-regulatory mechanism is crucial in managing the effects of gaming, instructional strategies should emphasize moderation skill development.
4. Balanced Perspective: At the same time, the moderation slogan should be neutral and simplistic towards gaming and embrace avenues where gaming positively entertains students. The game interventional approach ought to focus on purposeful engagement wherein the harms are greatly minimized steeply.
5. Gender-Sensitive Approaches: While such spaces should be open to all students, attention may need to be paid specifically to male students who exhibit more risk factors and patterns. Nevertheless, members of such groups need to be cautious about falling into stereotyping and where, accurately, within such gender groups, individuals vary greatly.

6.3 Limitations and Future Research Directions
Some limitations must be addressed when interpreting these findings.
1. Self-report Measures: The self-reported impacts of gaming and academic performance were provided without any objective verification, which may expose the respondent to social norms and lack of self-identity. Follow-up research could use clinical methods, such as measuring gaming time through logs or checking actual record books for academics.
2. Cross-sectional Design: The study’s design poses a limitation in drawing causal conclusions. Longitudinal studies are needed to examine changes in gaming behavior and academic performance over time to draw causal inferences.
3. Limited Contextual Variables: Besides differences by program category and gender, the study ignored other contextual variables that may have been important, such as socioeconomic background, previous academic achievements, and living arrangements.
4. Focusing on Malaysian TVET: Other educational settings or cultures may not be responsive to these findings. More cross-institutional studies are needed to provide a blended understanding of the context.
Future research directions should include the following.
1. Causal relationships and developmental trajectories can be examined through longitudinal studies of gaming and academic performance throughout the entire duration of TVET education.
2. Outcome improvement interventions involving self-regulation training and digital well-being programs were specifically designed for the TVET students.
3. Quantitative research utilizes a qualitative approach to deepen the analysis of students’ mobile gaming experiences, motivations, and coping mechanisms.
4. Examination of the cognitive and well-being effects of specific gaming content and contexts on academic performance, in addition to the duration of the games played.
5. Further exploration of the potential benefits of gaming principles in the context of TVET education will help develop technical and problem-solving skills.
6.4 Concluding Remarks
This study sheds light on the relationships between mobile gaming, academic achievement, and the digital well-being of Malaysian TVET students. The findings suggest that negative well-being and academic outcomes are associated with gaming, but these outcomes can be effectively moderated by self-regulation skills. Rather than the simple curtailing of gaming activities, educational strategies ought to aim to equip learners with self-regulation skills that promote balanced digital participation and responsible usage of technology.
With the rapid growth of mobile technologies and their incorporation into all facets of education and life, knowing how to encourage the cultivation of healthy digital habits becomes critical, especially within technical education, where advantageous digital skills are valuable for career prospects. This study helps fill this gap by pinpointing certain behaviors and identifying patterns, risk factors, and possible protective factors that can guide educational policy and practice in Malaysian TVET institutions and beyond.
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