2

Smartphone Dependency and Self-Regulation during University Lectures: A Survey in Indonesia

J. Julia1*
Email: juli@upi.edu

Tedi Supriyadi1
Email: tedisupriyadi@upi.edu

Xalmatova Dilobad Alimjanovna2
Email: dilobod1982@gmail.com

Karimov Ravshanbek Rizomatovich2
Email: ravshanbekkarimov1990@mail.com

Eshbekova Gulbaxor Xazratkulovna2
Email: gulbakhoreshbekova@gmail.com

Samarova Shoxista Rabidjanovna2
Email: samarovashohista127164@mail.com

Sayitova Umida Hikmatillo Kizi3
Email: umidasayitova@gmail.com

1Primary Teacher Education Program, Universitas Pendidikan Indonesia, Bandung, Indonesia
2Department of General Pedagogy, Chirchik State Pedagogical University, Chirchik,     Uzbekistan
3Department of Pedagogy and Psychology, Alfraganus University, Tashkent, Uzbekistan

Abstract
The increasing prevalence of smartphone use among university students has raised concerns regarding its impact on academic self-regulation. This study investigated the relationship between smartphone dependency and self-regulation during lectures among undergraduate students enrolled in a primary teacher education program. A purposive sampling technique was employed to recruit 437 active students from even-numbered semesters, who voluntarily completed a self-report questionnaire. Descriptive analyses revealed moderate levels of smartphone dependency and relatively high self-regulation among participants. Shapiro–Wilk tests indicated that the data were not normally distributed; hence, Spearman’s rank-order correlation was utilized. The results showed a significant moderate negative correlation between smartphone dependency and self-regulation (ρ = –0.374, p < .001), supporting the alternative hypothesis. These findings suggest that higher smartphone dependency is associated with diminished self-regulatory capacities, potentially affecting students' academic engagement. The study underscores the importance of fostering digital self-regulation skills within higher education curricula to mitigate the negative impacts of pervasive smartphone use. Future research should employ longitudinal designs and explore intervention strategies that promote mindful technology use among students across diverse academic disciplines.
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Introduction
The integration of smartphones into daily life has become increasingly prevalent, particularly among university students, who rely heavily on these devices both in and outside the classroom. Smartphones serve as versatile tools by providing immediate access to information, collaborative learning platforms, and diverse educational applications, thus facilitating many aspects of the learning process (Stefanovic & Klochkova, 2021). However, their presence in lecture environments raises concerns regarding student attention and engagement, as the features that enhance learning can also invite distractions that detract from academic focus (Pérez-Juárez et al., 2023).
Several studies highlight the dual nature of smartphone use in academic settings. On one hand, students use smartphones to access lecture materials, collaborate with peers, and conduct real-time research during classes (Fu et al., 2020). On the other hand, frequent and even compulsive checking of smartphones during lectures has been linked with increased distraction, diminished concentration, and poorer academic performance (Nkrumah et al., 2021). These contrasting outcomes underscore the need for further investigation into the psychological and behavioral underpinnings of students’ smartphone usage within the lecture context (Morissan, 2020). Smartphone dependency, defined as the compulsive or uncontrollable urge to use smartphones, has emerged as a significant concern within higher education. Research indicates its association with impulsive behaviors, decreased academic engagement, and cognitive overload (Manzoor et al., 2020). University students—often termed digital natives—appear particularly susceptible to such dependency patterns, which can interfere with their learning processes (Gonçalves et al., 2023; Tóth et al., 2022).
In parallel, self-regulation is a critical psychological competency that may mitigate the adverse effects of smartphone use during lectures. Self-regulation, which involves the ability to plan, monitor, and control cognitive and behavioral activities to achieve goals amidst distractions, is essential for maintaining focus in an academic setting (Kryshko et al., 2020). Research suggests that interventions aimed at enhancing self-regulatory skills can help minimize the disruptive effects of digital distractions, enabling students to manage their smartphone use effectively (Biedermann et al., 2021). Despite the theoretical significance of both smartphone dependency and self-regulation, empirical research linking these constructs within the specific context of lecture participation remains limited. Most studies have examined smartphone usage in broader lifestyle contexts, such as social media engagement and gaming, rather than focusing on the in-lecture experience. Consequently, there is a notable deficiency in the literature concerning validated, education-specific instruments to measure smartphone dependency and self-regulation during lectures  (Michinov & Hutain, 2023).
Addressing this gap is crucial, particularly with the increasing integration of mobile technology into educational settings through blended learning models, mobile learning platforms, and Bring Your Own Device (BYOD) policies (Stefanovic & Klochkova, 2021). A deeper understanding of how smartphone dependency interacts with students’ self-regulation capacities during lectures can provide valuable insights for educators, curriculum designers, and policymakers, ultimately fostering more effective and focused learning environments in the digital era (Mahat et al., 2023).
Based on this background, the present study aims to investigate the relationship between smartphone dependency and self-regulation among university students during lectures. Specifically, the study seeks to answer the following research questions:
1. What is the level of smartphone dependency among university students during lectures?
2. What is the level of self-regulation regarding smartphone use among university students during lectures?
3. Is there a significant relationship between smartphone dependency and self-regulation during lectures?
By exploring these questions, this study intends to contribute to the broader understanding of technology-integrated learning dynamics and provide empirical evidence that can inform intervention strategies aimed at enhancing students’ academic engagement in the face of pervasive smartphone use.
Literature Review
Smartphone Dependency among University Students
Smartphone dependency, often conceptualized as problematic or compulsive smartphone use, has emerged as a significant behavioral phenomenon among university students. This dependency is characterized by a psychological reliance on smartphones, which manifests through frequent checking behaviors, feelings of anxiety when separated from the device, and a consistent prioritization of smartphone use over other tasks (Parent et al., 2022). Empirical research has shown that heightened smartphone dependency is linked with increased levels of psychological distress and anxiety, further emphasizing its maladaptive nature within this population (Chen et al., 2020). Moreover, such problematic use is not limited to social or leisure activities but extends to academic environments, where it contributes to disturbances in cognitive processing and undermines sustained academic engagement (Mafla et al., 2021).
In academic contexts, the repercussions of smartphone dependency are particularly evident. Studies have consistently demonstrated that higher levels of smartphone dependency among students contribute to increased academic procrastination and distraction (Throuvala et al., 2020). For instance, frequent in-class smartphone use has been negatively correlated with the retention of lecture material and final course grades, suggesting that the cognitive resources required for effective learning are diverted towards managing smartphone interactions (Prestholdt et al., 2020). Furthermore, evidence indicates that this pattern of behavior is potentially a substantive barrier to effective academic learning by impairing both attention and overall cognitive processing (Bjerre-Nielsen et al., 2020). Despite insights into out-of-class smartphone behaviors, there remains a relative paucity of studies that explicitly examine smartphone dependency as it occurs during active lecture periods, underscoring the need for further investigation into its in-situ effects on academic performance (Throuvala et al., 2021a).
Self-Regulation in Educational Settings
Self-regulation refers to individuals' capacity to plan, monitor, and adjust their thoughts, emotions, and behaviors to achieve personal goals (Zhu et al., 2025). Within educational settings, self-regulation is critical for maintaining focus, resisting distractions, and sustaining academic engagement (Nwosu et al., 2020). Students with strong self-regulatory skills are more likely to employ effective learning strategies, manage their time efficiently, and overcome attentional challenges, thereby enhancing their overall academic performance (Seban & Urban, 2024). In technology-integrated learning environments, self-regulation assumes an even greater importance, as the omnipresence of mobile devices introduces constant potential distractions that require students to actively inhibit non-academic smartphone use (Criollo-C et al., 2021). Prior research has suggested that self-regulation mediates the relationship between technology use and academic outcomes (Cleary et al., 2020); for instance, students with higher self-regulatory capacity are better able to use digital tools productively while minimizing off-task behavior (Elhusseini et al., 2022). Nonetheless, few studies have explicitly addressed how self-regulation operates to manage smartphone dependency within the specific context of face-to-face lectures (Albursan et al., 2022).
Interaction between Smartphone Dependency and Self-Regulation
Theoretically, smartphone dependency and self‐regulation are inversely related. According to Self‐Determination Theory—which posits that the fulfillment of basic psychological needs supports autonomous self-regulation—individuals who experience higher autonomous self-regulation are less susceptible to engaging in compulsive behaviours, including excessive smartphone use (Oliveira et al., 2021). Empirical studies indicate that deficits in self-regulation predispose individuals to higher levels of mobile phone addiction (Niu, 2023). In educational settings, students with lower self-regulatory capacity are more inclined to engage in multitasking behaviours, such as alternating between academic tasks and smartphone-related activities, which can detrimentally affect learning efficiency (Bytamar et al., 2020). Recent work has highlighted that self-control may partially moderate the relationship between smartphone use and academic performance among adolescents, underscoring the protective role of self-regulation in mitigating adverse academic outcomes (Ghafoor et al., 2022). However, much of the extant literature has focused on general academic performance measures or total screen time, rather than on specific in-lecture behaviours. Consequently, the direct relationship between smartphone dependency and self-regulation during live lectures remains insufficiently explored—a gap that is particularly pressing given that lecture-based learning continues to be a dominant pedagogical approach in higher education. Moreover, with the increasing adoption of BYOD initiatives and mobile learning strategies in universities, it is critical to investigate whether students can effectively self-regulate their smartphone use in real time during classes; failure to do so may not only compromise individual academic outcomes but also disrupt the broader learning environment by propagating distractions among peers (Mascia et al., 2020).
In light of these considerations, the current study seeks to bridge the gap in the literature by directly examining the relationship between smartphone dependency and self-regulation among university students during lecture sessions. By focusing specifically on in-lecture smartphone behaviours, this research aims to contribute nuanced insights into how personal technology use intersects with students' self-management capabilities within formal educational settings.
Methodology
Research Design
This study employed a quantitative, cross-sectional, correlational research design (Cvetkovic-Vega et al., 2021) to examine the relationship between smartphone dependency and self-regulation among university students during lectures. A survey method was adopted to collect data using structured questionnaires. This design was selected as it enables the exploration of associative relationships between psychological constructs in a naturalistic educational setting without manipulating variables (Ziauddin et al., 2023).
Participants
The participants of this study were undergraduate students enrolled in a primary teacher education program at a university located in the province of West Java, Indonesia. A purposive sampling technique was employed to select participants who met the following criteria: currently active students, enrolled in an even-numbered semester (2, 4, and 6), and willing to voluntarily complete and return the online survey. A total of 437 students participated in the study. The majority of the participants were female (n = 394, 90.16%), while male students accounted for a smaller proportion (n = 43, 9.84%). Table 1 shows the distribution of participants.
Table 1: Participants
	Category
	Subcategory
	Frequency (n)
	Percentage (%)

	Gender
	Female
	394
	90.16

	
	Male
	43
	9.84

	Semester
	2
	230
	52.63

	
	4
	93
	21.28

	
	6
	114
	26.09


Regarding their academic standing, more than half of the students were in their second semester (n = 230, 52.63%), followed by students in their sixth semester (n = 114, 26.09%), and fourth semester (n = 93, 21.28%). The demographic distribution reflects the typical gender composition of primary teacher education programs in Indonesia, which are predominantly female. All participants provided informed consent prior to participation, and participation was entirely voluntary.
Instruments
Two self-report questionnaires were developed to measure smartphone dependency and self-regulation during lectures among university students. The Smartphone Dependency Scale consisted of 7 items designed to assess students’ compulsive tendencies to use smartphones during lectures. The Self-Regulation Scale for Smartphone Use also comprised 7 items, focusing on students’ ability to consciously manage and regulate their smartphone use during lectures. Responses were recorded using a five-point Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). The full list of items and their corresponding constructs are presented in Table 2.
The instrument underwent pilot testing involving 50 university students to evaluate its psychometric properties. Corrected item-total correlation analyses demonstrated that all items exceeded the recommended threshold of 0.30 and exhibited statistically significant relationships with their respective total scores (p < .05), indicating satisfactory construct validity. Internal consistency reliability was assessed using Cronbach’s Alpha. The Smartphone Dependency Scale achieved a Cronbach’s Alpha of 0.787, while the Self-Regulation Scale achieved a Cronbach’s Alpha of 0.874. These values indicate good to excellent internal consistency for both instruments. Based on these results, the instruments were considered both valid and reliable for use in the main study.
Table 2: Questionnaire items and constructs
	Item
	Construct

	I feel anxious when I cannot access my smartphone during lectures.
	Smartphone Dependency

	I frequently check my smartphone without any specific reason during lectures.
	Smartphone Dependency

	I feel the need to use my smartphone even when it is unnecessary during lectures.
	Smartphone Dependency

	I find it difficult to ignore smartphone notifications during lectures.
	Smartphone Dependency

	I panic when I realize I forgot to bring my smartphone to class.
	Smartphone Dependency

	I prefer checking my smartphone over focusing on lectures.
	Smartphone Dependency

	I continue to use my smartphone in class even when I know it is inappropriate.
	Smartphone Dependency

	I can resist the urge to use my smartphone during lectures.
	Self-Regulation

	I consciously control my smartphone usage during class.
	Self-Regulation

	I prioritize paying attention to the lecturer overusing my smartphone.
	Self-Regulation

	I set personal rules to limit smartphone use during lectures.
	Self-Regulation

	I am able to ignore smartphone notifications during lectures.
	Self-Regulation

	I turn off or mute my smartphone to stay focused during lectures.
	Self-Regulation

	I feel confident in managing smartphone distractions during lectures.
	Self-Regulation


Data Collection
Data were collected using an online survey distributed via Google Forms. The survey link was shared through WhatsApp groups for class leaders and Telegram groups for all enrolled students. Participation was entirely voluntary, and no incentives were provided.
Data Analysis
The collected data were analyzed through several procedures. Descriptive statistics, including means, standard deviations, frequencies, and percentages, were computed to summarize the demographic characteristics and the main study variables, namely smartphone dependency and self-regulation. The Shapiro–Wilk test was conducted to assess the normality of the data distributions. Internal consistency reliability of the scales was evaluated using Cronbach’s alpha coefficients. Since the data did not meet the normality assumption, Spearman’s rho was applied to examine the correlation between smartphone dependency and self-regulation. The significance level for all statistical tests was set at p < .05.
Hypotheses Testing
The hypotheses for the study are as follows:
1. Null Hypothesis (H₀): There is no significant relationship between smartphone dependency and self-regulation among university students during lectures.
2. Alternative Hypothesis (H₁): There is a significant negative relationship between smartphone dependency and self-regulation among university students during lectures.
A correlational analysis was carried out to examine the hypotheses. A statistically significant negative correlation (r < 0, p < 0.05) will support the alternative hypothesis (H₁), indicating that higher smartphone dependency is associated with lower self-regulation during lectures.
Ethical Considerations
This study was conducted in accordance with ethical standards for research involving human participants. All participants were informed about the purpose of the study, the voluntary nature of their participation, the anonymity and confidentiality of their responses, and their right to withdraw at any time without penalty. Informed consent was obtained prior to participation through an online consent form embedded at the beginning of the survey.
To assist in ensuring the grammatical accuracy and clarity of the manuscript, the authors utilized ChatGPT 4.0 Plus, a large language model developed by OpenAI, for language editing purposes only. The use of ChatGPT did not involve content generation, analysis interpretation, or manipulation of research findings. The authors maintained full intellectual ownership and responsibility over the research design, data analysis, and conclusions.
Results
Students' Habits of Carrying Smartphones
Further analysis was conducted to examine the frequency of bringing smartphones to class across different semesters. Among students in the second semester, 82.61% reported always bringing their smartphones, 16.96% reported frequently bringing them, and 0.43% reported occasionally bringing them. Similarly, among fourth-semester students, 82.80% reported always bringing their smartphones and 17.20% reported frequent usage, with no students indicating occasional use. For sixth-semester students, 83.33% reported always bringing their smartphones, 15.79% reported frequent usage, and 0.88% reported occasional usage. These findings suggest a consistently high prevalence of smartphone presence during lectures across all academic levels, indicating that smartphone accessibility is deeply integrated into the students’ learning environments irrespective of semester progression.
Descriptive Statistics
Descriptive statistics for the main study variables are presented in Table 3. The smartphone dependency scores ranged from 7 to 33, with a mean score of 18.44 (SD = 4.88), indicating a moderate level of dependency during lectures. Meanwhile, the self-regulation scores ranged from 7 to 35, with a mean score of 28.89 (SD = 4.25), suggesting that students generally exhibited relatively high self-regulatory abilities in managing smartphone use during class sessions. The observed standard deviations indicate a moderate dispersion of scores around the means for both constructs, suggesting variability in students’ behavioural tendencies related to smartphone use and regulation within the lecture context.
Table 3: Descriptive statistics
	Variable
	N
	Min
	Max
	Mean
	Standard Deviation

	Smartphone Dependency
	437
	7
	33
	18.44
	4.88

	Self-Regulation
	437
	7
	35
	28.89
	4.25


Correlation Analysis
The normality of the data distributions for smartphone dependency and self-regulation scores was assessed using the Shapiro–Wilk test. The smartphone dependency scores (W = 0.9899, df = 437, p = .004) and the self-regulation scores (W = 0.9424, df = 437, p = .000) both significantly deviated from normality. Since the p-values for both variables were below the conventional significance threshold of .05, it was concluded that the data were not normally distributed. Consequently, non-parametric statistical methods were employed in subsequent analyses to appropriately address the distributional characteristics.
Table 4: Spearman correlation results
	Variables
	Spearman’s rho (ρ)
	Sig. (p-value)
	N

	Smartphone Dependency - Self-Regulation
	-0.374
	.000
	437


A Spearman's rank-order correlation was conducted to examine the relationship between smartphone dependency and self-regulation during lectures. As shown in Table 4, a significant negative correlation was found between smartphone dependency and self-regulation (ρ = –0.374, p = .000, N = 437). This result indicates that higher levels of smartphone dependency were associated with lower levels of self-regulation among the students. The strength of the correlation falls within the moderate range, suggesting a meaningful inverse relationship between the two constructs in the academic context.
Group Differences Analysis
To further explore the potential variation in smartphone dependency and self-regulation across different student subgroups, the Kruskal–Wallis H test was conducted using semester and smartphone-carrying frequency as grouping variables. As shown in Table 5, the results revealed a statistically significant difference in smartphone dependency based on semester level, H(2) = 9.33, p = .009, and smartphone-carrying frequency, H(2) = 15.49, p < .001. Additionally, self-regulation scores also differed significantly across semester levels, H(2) = 8.13, p = .017, but not across smartphone-carrying frequency groups, H(2) = 0.32, p = .850.
Table 5: Kruskal–wallis test results for group differences
	Test
	Test Statistic
	df
	Asymp. Sig.

	Smartphone Dependency by Semester
	9.33
	2
	0.009

	Self-Regulation by Semester
	8.13
	2
	0.017

	Smartphone Dependency by Frequency
	15.49
	2
	0.000

	Self-Regulation by Frequency
	0.32
	2
	0.850


These findings suggest that students’ year of study is a relevant factor in both their dependency on smartphones and their ability to self-regulate during lectures. Post-hoc analyses using Mann–Whitney U tests with Bonferroni correction indicated that significant differences in smartphone dependency and self-regulation were most evident between second-semester and sixth-semester students. This may reflect a developmental trend in which more senior students exhibit better regulation of their technology use, possibly due to increased academic maturity or prior exposure to learning strategies that promote focus.
Moreover, significant differences in smartphone dependency were observed between students who reported always bringing their smartphones to class and those who reported frequently doing so. However, no significant differences were found between the “always” and “occasionally” groups, or between “frequently” and “occasionally” groups, possibly due to the small number of respondents in the latter category. These results underscore the influence of habitual smartphone access on dependency levels, reinforcing the importance of fostering intentional device use habits among students. Overall, these group-based differences enrich the interpretation of the primary correlation findings and support the argument that both educational level and smartphone use patterns are key contextual variables that shape students’ digital behavior during classroom instruction.
Regression Analysis
To further evaluate the predictive power of smartphone dependency on self-regulation, multiple linear regression analyses were conducted (see Table 6). In Model 1, smartphone dependency was entered as the sole predictor. The model was statistically significant, F(1, 435) = 27.14, p < .001, and explained approximately 5.9% of the variance in self-regulation scores (R² = .059). The regression coefficient for smartphone dependency was negative and significant (B = –0.239, p < .001), indicating that higher levels of dependency were associated with lower levels of self-regulation.
Table 6: Linear regression results for predicting student self-regulation
	Model
	Predictor
	B
	SE B
	t
	p
	R²
	Adj. R²
	F
	Sig. F

	Model 1
	(Constant)
	35.636
	0.732
	48.651
	< .001
	0.059
	0.057
	27.14
	< .001

	
	Smartphone Dependency
	-0.239
	0.046
	-5.209
	< .001
	
	
	
	

	Model 2
	(Constant)
	33.027
	1.558
	21.203
	< .001
	0.073
	0.066
	11.30
	< .001

	
	Smartphone Dependency
	-0.237
	0.047
	-5.061
	< .001
	
	
	
	

	
	Semester
	0.261
	0.117
	2.233
	.026
	
	
	
	

	
	Frequency
	0.244
	0.172
	1.166
	.244
	
	
	
	


In Model 2, semester and frequency of bringing smartphones to class were added as control variables. The extended model remained statistically significant, F(3, 433) = 11.30, p < .001, with a slightly improved explanatory power (R² = .073, Adjusted R² = .066). Smartphone dependency remained a significant predictor (B = –0.237, p < .001), reinforcing its robust negative association with self-regulation. Among the control variables, semester significantly predicted self-regulation (B = 0.261, p = .026), suggesting that students in higher semesters tend to exhibit greater self-regulatory abilities. However, frequency of smartphone carriage did not significantly contribute to the model (B = 0.244, p = .244).
To enable comparison of relative predictor strength, a standardized regression analysis was also conducted. The standardized beta coefficient for smartphone dependency (β = –0.240) was stronger than that for semester (β = 0.104) and frequency (β = 0.055). These results underscore the dominant role of smartphone dependency in predicting students’ regulatory behavior during lectures. While semester level plays a modest supporting role, habitual access to smartphones—though intuitively important—did not directly predict regulation capacity when controlling for other variables. Collectively, the regression findings affirm that excessive dependency on smartphones significantly undermines students’ capacity to manage their attention and behavior in academic settings. These insights highlight the need for targeted interventions that address digital self-control and promote sustainable technology use practices among university students.
Discussion
This study investigated the relationship between smartphone dependency and self-regulation among university students during lectures. Hypotheses testing indicated that the null hypothesis (H₀), proposing no significant relationship between smartphone dependency and self-regulation, was rejected. Conversely, the alternative hypothesis (H₁), suggesting a significant negative relationship between the two variables, was supported. A Spearman’s correlation analysis demonstrated a statistically significant moderate negative correlation between smartphone dependency and self-regulation (ρ = –0.374, p = .000, N = 437).
Regression analysis further confirmed that smartphone dependency is a robust negative predictor of students’ self-regulation even when controlling for semester level and habitual smartphone carriage. This suggests that the disruptive influence of dependency extends beyond individual or contextual characteristics. The significant effect of semester level suggests that more senior students may develop stronger self-regulation abilities, potentially due to increased exposure to academic demands and maturity in handling distractions. Interestingly, the frequency of bringing smartphones to class was not a significant predictor of self-regulation, indicating that mere device accessibility may not necessarily translate into behavioral control difficulties.
There are at least three key findings that can be explained in more depth here. First, the findings indicate that students exhibiting higher levels of smartphone dependency encounter challenges regulating their smartphone use during academic activities. These difficulties are consistent with earlier research that has idxsentified a link between excessive smartphone engagement and impairments in attention control, goal-directed behavior, and metacognitive self-regulation. For instance, Santos et al. (2023) describe how excessive smartphone use disrupts regular functioning, emphasizing the dominance of device usage over other activities and the ensuing difficulties in self-regulating behavior. In a similar vein, Li et al. (2022) report that problematic smartphone use is characterized by an impaired ability to control usage, suggesting that such dependency negatively impacts individuals’ regulatory capacities in various aspects of daily life, including academic settings. Furthermore, studies have underscored that excessive engagement with smartphones may compromise cognitive functions that are crucial for academic performance. Levratto et al. (2021) demonstrate that the mere presence of a smartphone can intrude upon cognitive resources, leading to a diminished capacity to control attention and thereby interfere with goal-directed and metacognitive processes. Complementing these findings, Prafull et al. (2024) provide evidence linking excessive screen use to impairments in focused and divided attention, which supports the notion that students with high smartphone dependency are at risk of experiencing cognitive disruptions that hinder their academic performance.
It is also important to recognize that while a moderate correlation between smartphone dependency and self-regulatory difficulties exists, other factors related to individual differences may moderate this relationship. Baird et al. (2021) propose a self-regulatory framework in which goal setting and subsequent monitoring of behavior are fundamental to effective self-regulation, suggesting that variations in motivation, academic engagement, or environmental cues can also influence self-regulatory capacities. Thus, the synthesis of these findings suggests a multi-faceted interaction where smartphone dependency is a significant, though not exclusive, determinant of self-regulatory difficulties during academic activities. It appears that while excessive smartphone engagement directly undermines attention control and goal-directed behavior, additional individual differences in motivation, academic engagement, and environmental cues also play pivotal roles in influencing these self-regulatory competencies.
Second, the relationship between habitual smartphone use during academic activities and reduced self-regulation can be explained, in part, through the lens of cognitive load theory. According to this theoretical framework, students who frequently engage with smartphones in lecture settings incur additional cognitive switching costs that overload their limited working memory capacity. This continuous switching between academic tasks and smartphone-related activities generates extraneous cognitive load, which interferes with the maintenance of focused attention and the efficient allocation of executive control functions (Blissett et al., 2024). In other words, the integration of distracting smartphone notifications or content leads to fragmented attention, as the brain is repeatedly forced to reorient between different streams of information. This fragmentation diminishes the capacity for sustained engagement and goal-directed behavior during learning activities.
The habitual checking of smartphones is reinforced by immediate gratification mechanisms, whereby the reward of instant notifications and social interactions becomes a powerful incentive that competes with the demands of academic tasks. Cognitive load theory also posits that high extraneous load impairs the development of long-term self-regulation skills, which are necessary for effective learning and academic performance (Throuvala et al., 2021b). Over time, prioritizing short-term distractions in favor of immediate rewards contributes to a cycle in which students are less able to resist habitual smartphone use, further eroding their ability to maintain a sustained academic focus. This reduction in executive control and self-regulation may not only result from the immediate cognitive demands of task switching but may also reflect an underlying shift in motivational priorities, where the allure of instant gratification perpetuates reliance on smartphone engagement, ultimately undermining long-term academic outcomes (Shi et al., 2025).
Research in instructional design has highlighted that cognitive load can be exacerbated by non-educational stimuli, reinforcing the notion that sustained academic engagement requires an optimized learning environment with minimized distractions. Although the intrinsic cognitive load of academic tasks is inevitable, reducing extraneous load—such as that imposed by smartphone notifications—could potentially improve learning efficiency and support the development of more robust self-regulatory skills (Faudzi et al., 2024). This perspective underscores the importance of context and environment in shaping students’ cognitive resources and thereby their ability to engage with educational content effectively.
Third, the implications of these findings for educational practice are substantial. With smartphone use now deeply integrated into students’ daily routines, it becomes imperative for educators to adopt strategies that foster mindful technology use within learning environments. The ubiquity of smartphones can potentially distract students during critical academic activities; therefore, promoting digital self-regulation training is a necessary intervention to counteract these distractions. Integrating training elements such as goal-setting, attention management, and delay of gratification into the higher education curriculum may serve as effective countermeasures. Bowles (2024) demonstrated in out-of-class settings that digital self-regulated vocabulary learning, coupled with deliberate device control strategies, can enhance students’ ability to manage distractions and improve learning outcomes. This finding supports the notion that equipping students with structured self-regulatory techniques can help mitigate the adverse effects of habitual smartphone use.
Cognitive-behavioral interventions that focus on increasing mindful attention and self-monitoring have been shown to decrease problematic smartphone use. Benedetto et al. (2024) reported that such evidence-based interventions were effective in reducing both the intensity of smartphone distractions and daily usage in university settings. This indicates that when students are provided with practical techniques to manage their attention and delay immediate gratification, they can maintain stronger control over their academic focus. Furthermore, mindfulness-based interventions have been highlighted as viable methods for reducing detrimental smartphone use (Nwagu & Orji, 2024). Overall, the integration of digital self-regulation training into higher education holds promise for enhancing academic performance. By developing curricular interventions that combine goal-setting, attention management, and mindfulness techniques, academic institutions may foster an environment where technology serves as an educational tool rather than a source of distraction. These strategies represent a proactive approach to ensuring that the benefits of digital integration in education are realized while minimizing its potential drawbacks.
Conclusion
This study demonstrated a significant negative relationship between smartphone dependency and self-regulation among university students during lectures. Students with higher levels of smartphone dependency exhibited lower capacities to regulate their technology use, potentially compromising their academic engagement and focus. The findings reinforce concerns regarding the pervasive influence of mobile technology on students' cognitive and behavioural regulation within educational settings. By highlighting the moderating role of self-regulation in digital environments, this study contributes to the growing discourse on fostering digital literacy and behavioural management strategies in higher education. Educational interventions that promote mindful smartphone use, strengthen executive functioning, and cultivate self-regulatory competencies should be prioritized to mitigate the disruptive impacts of technology on academic performance. Future research should explore longitudinal patterns of smartphone use and evaluate the effectiveness of targeted self-regulation training programs across diverse student populations.
Limitations and Future Directions
However, this study is not without limitations. The cross-sectional design precludes causal inference, meaning the directionality between smartphone dependency and self-regulation cannot be definitively established. Furthermore, reliance on self-reported measures may introduce bias due to participants’ subjective perceptions and social desirability effects. Finally, the use of a purposive sample from a single university program in West Java limits the generalizability of the findings to broader populations or educational contexts.
Future research should consider longitudinal or experimental designs to better understand the dynamics between smartphone use and self-regulation over time. Studies exploring intervention programs that cultivate students’ digital self-regulation competencies would provide valuable insights. Expanding research samples to include diverse academic disciplines and cross-cultural contexts could also enhance the generalizability and applicability of future findings.
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