
Journal of Social Work and Science Education 
Volume 7 (2) 2026, 1351-1365 
E-ISSN 2723-6919, P-ISSN 2746-0827 
 
 

1351 

Smartphone and Learning: Time Management as a Key  
Mediator of Negative Effects in High School Students 

 
Efi Yanita Situmorang1, Connie1, Muhammad Kristiawan1 

1Universitas Bengkulu, Bengkulu, Indonesia 
 

Corresponding author e-mail: efi85topsatu@gmail.com 
 

Article History: Received on 24 January 2026, Revised on 30 January 2026, 
Published on 7 April 2026 

 
Abstract: The smartphone represents a double-edged sword in education a gateway 
to infinite knowledge that paradoxically fragments the very attention required for 
deep learning. This study investigates the direct and indirect effects of smartphone 
usage intensity on learning effectiveness, with study time management as a mediating 
variable, among high school students in Bengkulu City, Indonesia. Employing a 
quantitative mediation design, data were gathered from 75 students (N=75) at Pelita 
Kasih High School through total sampling. Validated Likert-scale questionnaires 
assessed all constructs, and hypotheses were tested using Partial Least Squares 
Structural Equation Modeling (PLS-SEM) mediation analysis with bootstrapping 
(5,000 resamples) in SmartPLS 4.0. Descriptive analysis indicates moderate 
smartphone usage intensity, alongside high levels of study time management and 
learning effectiveness. Path analysis reveals that smartphone usage intensity 
negatively affects learning effectiveness directly (β = -0.337, p < 0.05) and strongly 
diminishes study time management (β = -0.689, p < 0.001), which positively predicts 
learning effectiveness (β = 0.520, p < 0.01). The indirect effect (β = -0.358) compounds 
into a substantial total effect (β = -0.695). With a Variance Accounted For (VAF) of 
51.51%, study time management partially mediates this relationship, revealing that 
over half of smartphone’s detrimental influence operates through disrupted time 
management. The model explains 62.4% of learning effectiveness variance. These 
results establish time management as a pivotal buffer against smartphone-induced 
academic disruption. Practically, this study recommends that schools design 
comprehensive intervention frameworks integrating digital literacy education with 
structured time management training, thereby transforming smartphone use from a 
liability into an educational asset. 
 
Keywords: Learning Effectiveness, Smartphone Usage Intensity, Study Time 

Management 
 
A. Introduction 
 
The global phenomenon of intensive smartphone usage among students presents a 
paradoxical challenge to educational effectiveness in the digital era. As one of the most 
dominant technological devices used by adolescents, smartphones have evolved 
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beyond communication tools into multifunctional platforms that support information 
access, digital learning, and creative expression. In educational contexts, smartphones 
offer flexibility and learning opportunities; however, uncontrolled usage frequently 
disrupts learning processes and diminishes learning effectiveness, which 
encompasses academic achievement, conceptual understanding, learning attitudes, 
and competency development (Darling-Hammond et al., 2020; Schunk & 
Zimmerman, 2012; Zimmerman & Schunk, 2022). 
 
Comprehending the pathway through which smartphone engagement shapes 
learning outcomes demands a shift from isolated theoretical lenses toward a unified 
conceptual architecture that captures behavioral, temporal, and cognitive learning 
dimensions in concert. The present investigation therefore synthesizes Self-Regulated 
Learning Theory (Matthay et al., 2019), Time Management Theory (Macan, 1994; 
Claessens et al., 2007) and Cognitive Load Theory (Sweller, 2020)) as interlocking 
facets of one explanatory system rather than three standalone perspectives (see Figure 
1). Imagine a student immersed in coursework when a smartphone alert appears: the 
choice to engage or dismiss it constitutes a self-regulatory trial, yet that very choice 
instantly triggers temporal repercussions minutes surrendered to distraction fracture 
continuous study and erode goal-oriented scheduling alongside cognitive 
repercussions the mental switching cost drains working memory resources otherwise 
reserved for substantive comprehension. Crucially, these three consequences unfold 
in tandem, reinforcing one another through a cascading dynamic wherein 
compromised self-regulation undermines structured time allocation, which 
subsequently elevates extraneous cognitive burden, culminating in diminished 
learning effectiveness. 
 
Within this integrated architecture, study time management emerges as the critical 
mediating conduit linking smartphone behavior to academic results. Self-regulation 
governs whether learners can withstand device temptations; cognitive load theory 
clarifies why fragmented attention hampers retention; yet time management 
embodies the behavioral channel that transmits both influences toward outcomes. A 
learner who impulsively glances at notifications but adeptly reorganizes remaining 
study periods may offset part of the disruption; by contrast, one who chronically 
misallocates study hours will falter academically irrespective of occasional willpower. 
This theoretical synthesis yields a precise, testable assertion: smartphone usage 
intensity shapes learning effectiveness via dual simultaneous routes a direct route 
capturing immediate cognitive interference during task-switching, and an indirect 
route operating through the erosion of time management competencies. The partial 
mediation model examined herein encapsulates this dual-route mechanism, with the 
Variance Accounted For (VAF) index quantifying each pathway’s proportional 
contribution to the aggregate effect. 
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Figure 1. Integrated Theoretical Framework and Partial Mediation Model: 
Smartphone usage intensity triggers cascading disruptions across self-regulated 
learning, time management, and cognitive load dimensions, with study time 
management serving as the mediating pathway to learning effectiveness. 
 
Empirical evidence indicates a substantial rise in smartphone usage intensity among 
adolescents globally and nationally. Average daily smartphone use among 
adolescents ranges between four to six hours, with a significant increase during the 
COVID-19 pandemic (WHO, 2021). In Indonesia, smartphone penetration reaches 79% 
of the population, placing the country among the highest globally (We Are Social, 
2024). Reports from Kominfo (Informatika, 2023) and APJII (2022) reveal that 
Indonesian adolescents spend more than five hours per day on smartphones, with 
usage increasing by approximately 30% during the pandemic. Preliminary 
observations at Pelita Kasih High School in Bengkulu City indicate that nearly all 
students use smartphones for more than five hours daily, primarily for entertainment 
purposes. Such high-intensity usage raises concerns about reduced learning time and 
diminished learning effectiveness during a critical developmental phase of secondary 
education. 
 
Despite growing research on smartphone usage and academic outcomes, significant 
gaps remain. Several studies have reported negative relationships between 
smartphone usage and academic performance without examining the underlying 
mechanisms that explain this relationship (Amez & Baert, 2020; Wang et al., 2023; Sari 
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et al., 2020). Most prior studies focus on direct effects and overlook the role of study 
time management as a mediating variable. Moreover, limited research has integrated 
smartphone usage intensity, study time management, and learning effectiveness 
within a comprehensive mediation framework, particularly in Indonesian high school 
contexts where unique cultural, technological, and educational factors may shape this 
relationship differently than in Western settings. 
 
The Present investigation advances existing scholarship in three ways. First, by testing 
a partial mediation model that separates direct from indirect effects, the study clarifies 
the mechanistic role of time management in translating smartphone habits into 
academic consequences. Second, focusing on adolescent learners in Bengkulu City 
extends the geographic and cultural scope of prior research that has predominantly 
drawn from western populations. Third, quantifying mediation proportions through 
bootstrapped confidence intervals and the variance accounted for index provides 
school practitioners with empirically grounded benchmarks for policy development. 
 
Theoretically, this research extends self-regulated learning theory by demonstrating 
how external technological factors interact with students’ internal regulatory 
capacities to influence learning effectiveness. Practically, the findings provide 
evidence-based guidance for schools and policymakers in developing balanced 
smartphone usage policies that integrate digital literacy and time management 
training rather than relying solely on restrictive approaches. 
 
Building on these considerations, the present study addresses five research questions: 
1) What are the prevailing levels of smartphone usage intensity, study time 
management, and learning effectiveness among students at Pelita Kasih High School? 
2) Does smartphone usage intensity significantly influence study time management? 
3) Does smartphone usage intensity directly influence learning effectiveness? 4) Does 
study time management significantly influence learning effectiveness? 5) Does study 
time management mediate the influence of smartphone usage intensity on learning 
effectiveness?   
 
Accordingly, the following hypotheses guide the empirical inquiry 1) H1 : Smartphone 
usage intensity has a negative effect on study time management; 2) H2 : Study time 
management has a positive effect on learning effectiveness; 3) H3 :Smartphone usage 
intensity has a negative direct effect on learning effectiveness; 4) H4 : Study time 
management significantly mediates the connection between the extent of smartphone 
use and its impact on learning outcomes. 
 
B. Methods 
 
This study employed a quantitative correlation with mediation analysis to examine 
the relationships among smartphone usage intensity, study time management and 
learning effectiveness among secondary school students. This study investigated the 
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mediating function of study time management explaining how smartphone habits 
impact academic achievement. Research was Conducted at SMA Pelita Kasih, a 
private Christian Secondary school in urban Bengkulu city, Indonesia. The school 
holds national “A” accreditation and serves students from diverse socioeconomic 
backgrounds. Smartphone ownership among students approaches 100%, consistent 
with national adolescent mobile penetration rates (APJII, 2022). All 75 students 
enrolled across grades X, XI dan XII during the 2025/2026 academic year participated 
through total sampling. Inclusion criteria required active enrollment, regular 
smartphone ownership and voluntary informed consent. All eligible students 
participated, yielding a 100% response rate. 
 
Sample adequacy for PLS-SEM analysis was evaluated using established criteria. The 
“ten times rule” requires samples equal to ten times the maximum structural paths 
pointing to any construct (Hair et al., 2022). learning effectiveness receives two paths 
in this model, requiring minimum 20 cases, far exceeded by the current 75 
participants. Regarding statistical power, Kock and Hadaya (2018) indicate that 
detecting medium effects (f² = 0.15) at 80% power requires approximately 55 
participants for models with two predictors. Cohen (1992) recommends minimum 67 
cases for similar conditions. The sample of 75 satisfies both benchmarks, ensuring 
adequate power for detecting meaningful relationships. Data were collected using 50 
item questionnaires with four-point Likert scale (1=Strongly disagree to 4=strongly 
agree). this even numbered scale was selected to eliminate neutral responses and 
encourage definitive positions. Items were adapted from established theoretical 
framework and recent empirical studies. table 1 summarizes the dimensional 
structure, sources and sample items. 
 

Table 1. Measurement Instruments, Dimensions and Sample Items 

Construct Dimensions Items Primary Sources Sample Item 

Smartphone 
Usage 
Intensity (X₁) 

4 16 (Almakky, 2025; Amalina et al., 2024; 
Kushlev & Leitao, 2020; Marciano & 
Camerini, 2022; Przybylski & Weinstein, 
2019; Sapci et al., 2021; Sari et al., 2020)  

“ I spend more 
time on 
smartphone 
than studying” 

Study Time 
Management 
(X2) 

4 17 (Covey, 2016; Ding et al., 2024; Esan et 
al., 2025; Fu et al., 2025, 2025; Lee et al., 
2022; Shakirova et al., 2022; Y. Wang et 
al., 2024; Wu et al., 2022; Britton & 
Tesser, 1991; Macan, 1994; Newport, 
2019) 

“ I create 
organized daily 
and weekly 
study 
schedules” 

Learning 
Effectiveness 
(Y) 

3 17 (Anderson, 2002; Clemente-Suárez et al., 
2024; Darling-Hammond et al., 2020; 
Hattie, 2023; Krathwohl, 2021; Lourenço 
& Paiva, 2024; Sweller, 2011; 
Syefrinando et al., 2022; J. C. Wang et al., 
2023a; Zimmerman & Schunk, 2022) 

“ I can apply 
learning 
concepts to 
solve new 
problems” 
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Smartphone usage intensity (16 items) captured mobile device engagement through 
four dimensions; frequency of use (compulsive checking behaviors), duration of use 
(time spent during academic periods), time proportion (smartphone versus study 
allocation) and activity types (gaming and social media patterns). Study time 
management (17 items) assessed academic time regulation across four dimensions: 
schedule planning (timetable creation and goal setting), task prioritization (strategies 
ordering and distraction resistance), procrastination control (self-regulation and task 
imitation) and evaluation and adjustment. Learning effectiveness (17 items) 
operationalized learning success through three domains: cognitive (knowledge 
acquisition, application and critical thinking), affective (motivation, self-efficacy and 
persistence) and psychomotor (practical skills and adaptive learning). instrument 
validity was established through expert review and pilot testing with 30 senior high 
school students across Bengkulu city prior to data collection. Construct validity and 
reliability were assessed using PLS-SEM producers with result presented in table 2. 
 

Table 2. Construct Reliability and Validity 

Construct Cronbach’s α Composite Reliability AVE 

Smartphone Usage Intensity 0.963 0.966 0.644 

Study Time Management 0.966 0.970 0.650 

Learning Effectiveness 0.976 0.978 0.721 

Threshold > 0.70 >0.70 > 0.50 

 
All indicators’ loadings from 0.756 to 0.878, exceeding the 0.70 threshold. Internal 
consistency was excellent with Cronbach’s alpha between 0.963 and 0.976. AVE values 
confirmed convergent validity with all construct explaining over 50% indicator 
variance. 
 

Table 3. Discriminant Validity (Furnell Larker Criterion) 

Construct SUI STM LE 

Smartphone Usage Intensity 0.803   

Study Time Management -0.587 0.806  

Learning Effectiveness -0.534 0.712 0.849 

 
Discriminant validity was confirmed as all AVE square roots exceeded inter construct 
correlations. HTMT ratios remained below 0.85 threshold (ranging 0.558 - 0.734) 
providing evidence that the three constructs represent empirically distinct 
phenomena. Analysis employed Partial Least Squares Structural Equation Modeling 
(PLS-SEM) using SmartPLS 4.0, selected for its robustness with smaller samples and 
effectiveness with mediation models (Hair et al., 2022) following Anderson and 
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Gerbing’s (1988) two stage approach, measurement model assessment preceded 
structural model evaluation. Patch coefficients were tested via bootstrapping (5.000 
resamples) with effect size (f²) and predictive relevance (Q²) also computed. Mediation 
testing followed Hayes, (2018), examining indirect effects through bootstrapped 95% 
confidence intervals. Classification followed Zhao et al., (2010) criteria distinguishing 
partial, full, complementary and competitive mediation. 
 
C. Results and Discussion 
 

Table 4. Structural Equation Model Analysis Results 
Hypothesis Path β SE t p f² Decision 

H1 Smartphone → 
Time 
Management 

-0.689 0.072 9.516 0.000 0.905 Supported 

H2 Time 
Management 
→ Learning 
Effectiveness 

0.520 0.161 3.236 0.001 0.377 Supported 

H3 Smartphone → 
Learning 
Effectiveness 

-0.377 0.151 2.229 0.026 0.158 Supported 

H4 Indirect Effect 
(X→M→Y) 

-0.358 0.115 3.101 0.002 - Supported 

 
This study investigated whether study time management mediates the relationship 
between smartphone usage intensity and learning effectiveness among 75 secondary 
school students. The PLS-SEM analysis confirmed all hypothesized relationships: 
smartphone usage negatively predicted study time management (β = -0.689, t = 9.516, 
p < 0.001), time management positively predicted learning effectiveness (β = 0.520, t = 
3.236, p < 0.001) and smartphone usage directly impaired learning outcomes (β =-
0.377, t = 2.229, p < 0.026). The indirect effect through time management (β = -0.358, t 
= 3.102, p < 0.002) accounted for 51.51% of the total effect, confirming partial 
mediation wherein roughly half of smartphone’s detrimental influence operates 
through disrupted temporal organization while the remainder functions through 
direct cognitive pathways. The complete model explained 62.4% variance in learning 
effectiveness, demonstrating substantial predictive capacity. Measurement quality 
met all established thresholds, with composite reliability exceeding 0.80 and average 
variance extracted surpassing 0.50 for all constructs, while discriminant validity 
satisfied booth Furnell larker and HTMT criteria. 
 
Before interpreting these pathways theoretically, situating findings within sample 
context helps explain why observed relationships, while significant appear more 
moderate than studies examining clinical-level smartphone addiction. Descriptive 
analysis reveals a distinctive configuration among SMA Pelita Kasih students: 
moderate smartphone usage at 50.75% (M = 2.027), high time management at 75.75% 
(M = 3.031), and strong learning effectiveness at 78% (M = 3.125). This profile diverges 
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notably from research contexts recruiting participants with problematic or addictive 
usage patterns. Three contextual factors account for this divergence. The research site 
operates as a nationally accredited private Christian school serving families who 
maintain expectations regarding academic discipline, providing institutional 
scaffolding explicit behavioral standards, supervised study periods, and parental 
investment that constrains excessive usage absent from unstructured contexts. 
Students attending accredited institutions may also possess higher baseline self-
regulatory capacities, representing a selected population whose pre-existing 
competencies buffer against smartphone’s negative potential. Additionally, 
Indonesian secondary schools involve structured schedules and family monitoring 
patterns common throughout Asian educational systems that limit consequences 
emerging in less regulated environments. 
 
This contextual understanding illuminates why several previous studies present 
contrasting perspectives. Purnama et al., (2024) documented positive mobile learning 
impacts, suggesting relationships depend substantially on usage purpose, when 
smartphones serve educational functions rather than entertainment, effects may differ 
considerably. Sakkopoulos et al., (2021) found smartphone-based response systems 
enhanced performance when purposefully integrated into classroom instruction, 
indicating that instructional design and structured protocols may moderate or reverse 
negative relationships observed in unstructured contexts. Mushtaq (2024) noted 
considerable individual variation, with some students demonstrating enhanced 
outcomes despite substantial engagement, suggesting self-regulatory capacity and 
digital literacy enable effective compensatory strategies among high-functioning 
individuals. These contrasts reinforce that smartphone-academic relationships are 
conditional rather than universal, depending on usage characteristics, individual 
differences, and contextual factors. The predominantly negative relationships 
observed in this study may reflect typical unstructured usage patterns among 
Indonesian adolescents rather than inherent technological properties. Notably, the 
coefficient linking smartphones to time management (β = -0.689) exceeds typical meta-
analytic effect sizes, possibly reflecting the Indonesian context where smartphone 
adoption proliferated rapidly without concurrent digital literacy curriculum 
development. 
 
These findings can be comprehensively understood through two interconnected 
theoretical frameworks. Self-regulated learning theory provides compelling 
explanatory architecture for why time management emerged as such a powerful 
mediator. According to this perspective, effective learning requires cyclical processes 
of forethought, performance monitoring, and self-reflection. Time management 
represents concrete behavioral manifestation of forethought processes, wherein 
students translate academic intentions into organized schedules and prioritized task 
sequences. When smartphones fragment attention and consume temporal resources, 
they disrupt precisely this translation from intention to organized action students may 
retain desire to study effectively while losing regulatory capacity to structure behavior 
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accordingly. This interpretation aligns with Zimmerman & Schunk (2022) who 
articulated that excessive digital engagement drains self-control resources necessary 
for alignment with learning goals. Sunday et al., (2021) provided empirical support 
demonstrating smartphone addiction compromises learning via attentional 
interference, while Chen & Lyu (2024) identified attention dysregulation as primary 
conduit linking excessive use to deteriorating time management. Y. Wang et al., (2024) 
uncovered bidirectional associations using cross-lagged methodology, confirming 
intensive usage erodes temporal organization while poor time management 
simultaneously heightens susceptibility to excessive use. 
 
Cognitive load theory offers complementary insight into why smartphones directly 
impair learning beyond temporal displacement. Working memory possesses finite 
capacity allocated across competing demands, and smartphones impose extraneous 
load through notifications, multitasking temptations, and cognitive residue lingering 
after device interaction. Even when students technically have study time available, 
mental costs of recent smartphone engagement degrade learning quality. Upshaw et 
al., (2022) showed notifications create disruptions even when actively ignored, 
breaking deep focus needed for meaningful learning. Cilligol Karabey et al., (2024) 
documented how addiction affects adolescents across multiple dimensions disrupting 
sleep, increasing anxiety, and impairing concentration. From neuroplasticity 
standpoint, prolonged intensive engagement may reshape attention systems in ways 
undermining sustained academic focus. The significant direct effect retained after 
accounting for mediation (β = -0.377) confirms these immediate cognitive costs 
constitute meaningful secondary pathway. Conversely, effective time management 
reduces extraneous load by establishing predictable routines, freeing working 
memory for deeper content engagement. Trentepohl et al., (2022) documented that 
time management knowledge enhances performance through reduced cognitive 
strain, while Fu et al., (2025) confirmed time management significantly impacts study 
engagement predicting academic achievement. 
 
The partial mediation structure, with time management accounting for 51.51% of total 
effect, carries important theoretical implications. P. S. Chen et al., (2021) documented 
time management’s mediating role between mobile dependence and academic 
procrastination, while Liu et al., (2022)  confirmed that time management and learning 
strategies jointly mediate smartphone addiction impacts. Jin et al., (2024) 
demonstrated time management’s dual role as both vulnerable mechanism and 
protective factor, it represents pathway through which smartphones cause harm, yet 
strengthening it may buffer against negative effects. Tian et al., (2021) reinforced 
multi-pathway nature by confirming mobile addiction impacts achievement through 
both time mismanagement and cognitive interference. This dual-pathway 
understanding time displacement and direct cognitive costs, suggests interventions 
must address both mechanisms comprehensively. 
 
These findings carry meaningful practical implications across multiple stakeholder 
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groups. Given time management mediated over half of smartphone’s negative effects, 
interventions prioritizing temporal self-regulation represent particularly promising 
leverage points. Schools should incorporate structured time management curricula 
integrating planning tools, priority matrices, and schedule monitoring as explicit 
learning objectives rather than assuming students acquire these competencies 
independently. Digital wellness programs teaching intentional technology use 
recognizing devices as tools requiring strategic deployment rather than enemies 
requiring elimination would enhance metacognitive awareness regarding 
smartphone-time management connections. Environmental modifications such as 
phone-free study periods or designated device storage could provide structural 
support complementing skill development. For parents, these results suggest focusing 
exclusively on restricting access addresses only part of the challenge. Collaboratively 
establishing device-free study times rather than imposing unilateral restrictions, 
helping adolescents create realistic schedules acknowledging their desire for 
smartphone use, and monitoring homework completion as early indicators could 
prove more sustainable than adversarial approaches. Students themselves can 
recognize time displacement as primary risk pathway, implementing scheduling 
strategies like time-blocking to protect study periods and using built-in features 
strategically rather than viewing devices as purely problematic. Policymakers should 
consider integrating digital literacy and time management into national curriculum 
standards, providing teacher professional development on managing technology in 
classrooms, and developing balanced guidelines recognizing both risks and 
educational benefits. 
 
Several limitations constrain conclusions and suggest future directions. Cross-
sectional design precludes causal inference; longitudinal research is needed to 
establish whether smartphone usage temporally precedes time management 
disruption or whether students struggling with temporal organization turn to 
smartphones as escape. Single-school sampling from a private urban institution 
constrains generalizability to public schools, rural areas, and different socioeconomic 
contexts. Self-report measures introduce potential biases; future studies might 
incorporate objective screen time data alongside academic records. Additionally, 
measuring general usage intensity rather than distinguishing educational from 
recreational engagement potentially obscures heterogeneity. Intervention studies 
testing time management training as buffer against smartphone effects would provide 
practical validation of identified mechanisms. 
 
D. Conclusions 
 
This study demonstrates that smartphone usage intensity affects students’ learning 
effectiveness through both direct and indirect pathways, confirming a partial 
mediation mechanism of study time management. The structural model shows that 
higher smartphone usage significantly weakens study time management, and 
stronger study time management significantly improves learning effectiveness; 
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moreover, smartphone usage also has a direct negative effect on learning effectiveness 
even after the mediator is included.  These results indicate that the negative 
consequences of smartphone use are not only caused by reduced study time, but also 
by learning disruption such as distraction and decreased concentration, while time 
management remains a key self-regulatory skill that can buffer digital interference. 
Practically, schools should avoid prohibition-only policies and instead adopt 
integrated interventions: (1) establish clear, consistent rules for smartphone use 
during learning activities; (2) strengthen students’ digital literacy so they can 
distinguish productive academic use from recreational overuse; and (3) implement 
structured time-management training (e.g., weekly planning, prioritization routines, 
time-blocking, and distraction-control strategies) supported by teachers and parents. 
Such a balanced approach is more likely to improve learning effectiveness because it 
targets both the behavioral route (time allocation) and the cognitive route (attention 
disruption) of smartphone impact. Future research should apply longitudinal or 
experimental designs to strengthen causal interpretation, use objective indicators of 
smartphone behavior (e.g., screen-time logs) to reduce self-report bias, and expand 
samples across different schools and regions to test whether cultural context, 
academic demands, and school policies moderate the strength of the direct and 
mediated effects. 
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