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Digital devices have become an integral part of primary 

school students' daily lives, while social-emotional 

functioning is increasingly recognized as an important factor 

in academic development. This study aimed to examine the 

relationship between digital device use patterns, social-

emotional functioning, and academic achievement among 

fifth-grade primary school students. The study employed a 

quantitative cross-sectional correlational design involving 

29 students selected through total sampling. Data were 

collected using two closed-ended Likert-scale questionnaires 

and students' summative academic scores. The digital device 

use questionnaire retained 17 valid items, while the social-

emotional questionnaire retained 14 valid items. The data 

were analyzed using descriptive statistics, validity and 

reliability testing, Shapiro–Wilk normality, linearity testing, 

and simple as well as multiple regression analyses. The 

findings showed that digital device use patterns were 

significantly associated with academic achievement in the 

simple model (p = 0.036), and social-emotional functioning 

was also significantly associated with academic achievement 

(p = 0.018). However, when both predictors were tested 

simultaneously, the model did not reach statistical 

significance (p = 0.056). These findings indicate that digital 

device use and social-emotional functioning are each related 

to students' learning outcomes, although their combined 

contribution was not confirmed in the present model. The 

study highlights the importance of understanding digital 

device use contextually and strengthening students' social-
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emotional functioning to support learning in primary 

education. 
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Introduction 

Digital devices have become part of the daily lives of elementary school children, 

whether for communication, entertainment, or accessing learning materials. In an educational 

context, the presence of these devices opens up broader learning opportunities, but the 

benefits are not automatic, as they are still influenced by the quality of access, environmental 

support, and user skills [1]. The relationship between screen time and educational outcomes 

is also seen as a complex issue, influenced by the type of activity, social inequality, and the 

quality of adult support [1],[2]. More recent evidence also suggests that children’s digital 

experiences are shaped not only by screen duration but also by the broader digital ecosystem, 

including platform design, developmental appropriateness, and patterns of family mediation 

[3],[4]. 

International findings suggest that the relationship between digital device use and 

academic achievement is not straightforward. Large-scale international evidence also indicates 

that digital devices can support learning when used purposefully, but they may also distract 

students and weaken academic engagement when their use is poorly regulated [5],[6]. 

Previous research showed that aggregate screen media use is not consistently associated with 

academic achievement, but television viewing and video game playing more frequently exhibit 

negative associations [7]. In elementary school students, longitudinal studies also show that 

higher screen time tends to be associated with lower reading and math achievement, although 

the magnitude of the effect is small and depends on the type of use observed [8],[9]. 

Meanwhile, other research emphasized that the type of screen time can moderate 

outcomes, as educational use may be more positively related to educational outcomes than 

passive or recreational use [10]. Recent evidence further indicates that screen-use contexts, 

rather than total exposure alone, are important for understanding cognitive and psychosocial 

outcomes, and that higher early screen exposure may be linked with poorer later educational 

and peer-related outcomes [11],[12]. This supports the view that screen time should not be 

treated as a single uniform exposure, because its implications may differ across activity types, 

developmental stages, and outcome domains [13]. 
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This relationship can be understood through several conceptual pathways. High digital 

device use can displace time for activities that support learning, such as sleep, focused study, 

and meaningful social interactions. Recreational digital activities have been associated with 

weaker self-regulation, whereas access to or use of portable screen devices near bedtime has 

been linked to poorer sleep quality [14],[15]. Related evidence on problematic smartphone use 

further suggests that less regulated patterns of device use are associated with poorer academic 

achievement, behavioral difficulties, and school functioning, reinforcing the need to distinguish 

purposeful digital use from problematic use [16],[17]. Screen exposure has also been linked to 

attention-related difficulties in children, while broader evidence suggests that cognitive and 

academic functioning is shaped by the combined pattern of sleep, movement, and sedentary 

behavior [18],[19]. Recent policy reviews also emphasize that the impact of screen time on 

educational outcomes is often indirect and mediated by self-regulation, parental scaffolding, 

and students’ socioeconomic contexts [2]. This pathway is also consistent with evidence 

showing that parental technology use in children’s presence may be associated with less 

favorable psychosocial and developmental outcomes, highlighting the importance of adult 

mediation [20]. 

On the other hand, social-emotional functioning has long been viewed as a relevant 

factor for academic success. Students who are better able to recognize emotions, manage their 

own responses, persist in the face of learning demands, and interact adaptively tend to 

demonstrate better academic engagement. This view is consistent with the social and 

emotional learning (SEL) framework, which links self-awareness, self-management, social 

awareness, relationship skills, and responsible decision-making to students’ learning and 

development [21]. Meta-analytic evidence also shows that school-based SEL programs can 

improve students’ social-emotional and academic outcomes [22]. Contemporary meta-

analyses indicate that SEL interventions in schools are associated with improved academic 

achievement, although effect sizes are generally small to moderate [23],[24]. Longitudinal 

evidence also suggests that social-emotional competencies at the end of primary school can 

predict reading and numeracy achievement in later stages of education [25], while the OECD 

confirms that social and emotional skills are associated with broader academic success [26]. 

Digital device use and social-emotional functioning should not be positioned as two 

entirely separate domains. This position is consistent with broader reviews showing that 

associations between digital technology use and young people’s well-being are often small, 

heterogeneous, and strongly dependent on how digital use is measured and contextualized 

[27],[28]. The relationship between screen use and social-emotional problems can be 

bidirectional, such that high screen use can be associated with later social-emotional problems, 

but social-emotional problems can also predict subsequent screen use [29]. Other meta-
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analyses have shown that screen exposure is associated with lower social-emotional 

competence and higher problem behaviors, although the effects tend to be small and influenced 

by the type of screen exposure and age [30],[31]. This pattern suggests that relationships 

between variables need to be interpreted with caution, especially when studies use only cross-

sectional data. 

In Indonesia, this issue is increasingly relevant because children are growing up in a 

society with expanding internet access, while schools and families are still expected to ensure 

that digital technology supports learning rather than merely increasing exposure to screens 

[32]–[34]. In this context, a study of elementary school students in Indonesia can provide 

valuable contextual evidence. Variations in digital access, the quality of learning support, and 

students' experiences in using devices for both academic and non-academic purposes mean 

that the meaning of digital device use on learning outcomes may not be the same as in more 

established contexts [1]. Although previous correlational studies have examined the 

relationship between screen time or digital media exposure and academic achievement, many 

of these studies have treated digital use mainly as a general exposure variable. Less attention 

has been given to how elementary students’ digital device usage patterns relate to learning 

outcomes when considered together with social-emotional functioning. This distinction is 

important because students’ academic outcomes may be shaped not only by the amount of 

screen exposure, but also by the pattern and purpose of device use, self-regulation, family 

supervision, and social-emotional adjustment. Therefore, this study does not intend to claim a 

causal relationship, but rather to provide exploratory evidence regarding how digital device 

use patterns and social-emotional functioning relate to elementary school students' learning 

outcomes. 

Based on this gap, this study aims to analyze the relationship between digital device 

usage patterns, social-emotional functioning, and the learning outcomes of fifth-grade 

elementary school students. 

Materials and Methods 

This study used a quantitative approach with a correlational cross-sectional design. 

The study was conducted with fifth-grade students at a public elementary school in Nganjuk 

Regency, involving the entire accessible population of 29 students. Therefore, the sampling 

technique used was total sampling. 

Data were collected using two closed-ended questionnaires using a 1–5 Likert scale 

and documentation of students' summative scores. The first variable was measured using a 

questionnaire on digital device use patterns, originally consisting of 20 items; after item 

validity testing, 17 items were declared valid. The second variable was measured using a 

social-emotional function questionnaire, also consisting of 20 items, with 14 items declared 
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valid after validity testing. Learning outcomes were measured using students' summative 

scores obtained from school documentation. 

Prior to use, both questionnaires were reviewed by experts to assess the 

appropriateness of the content and item clarity. Empirical validity was tested using item-total 

correlation, while internal reliability was calculated using Cronbach's alpha. The alpha 

coefficients obtained were 0.674 for the digital device usage questionnaire and 0.687 for the 

social-emotional questionnaire, thus the instruments' reliability was deemed adequate for an 

exploratory study. 

Data analysis was conducted using SPSS 25 through descriptive statistics, validity tests, 

reliability tests, Shapiro–Wilk normality tests, linearity tests, and exploratory simple and 

multiple regressions. However, because the learning outcome scores were not normally 

distributed and the relationship between digital device usage patterns and learning outcomes 

did not fully meet the linearity assumption, the results of the parametric analysis were 

interpreted cautiously as exploratory relationships/associations, not as evidence of strong 

causal influence. 

Results and Discussions 

A. Feasibility of Research Instruments 

A summary of the instrument test results is presented in Table 1. In general, both 

instruments have gone through an item selection process and demonstrated adequate internal 

consistency for exploratory studies, although their reliability is still at a moderate level. 

Table 1.  Summary of instrument test results 

Variables Initial Items Valid Items Discarded Items 

Digital device usage patterns 20 17 3 
Social-Emotional Functioning 20 14 6 

The findings in Table 1 indicate that the digital device usage pattern and social-emotional 

function instruments are quite suitable for use as initial measurement tools, even though their 

psychometric quality is classified as moderate. 

B. Description of learning outcomes and prerequisite analysis tests 

Description of student learning outcomes is presented in Table 2. Students' summative 

scores are in a relatively narrow range, which needs to be noted because limited outcome 

variation can reduce the sensitivity of the relationship analysis. 

Table 2.  Description of student learning outcomes 

N Minimum Maximum Average Median Standard Deviation 

29 83 91 87.79 88 2.04 

The distribution of scores in Table 2 indicates that student academic achievement tends to 

be high with relatively little variation. This condition is noteworthy because a narrow score 

range can affect the sensitivity of the relationship analysis. Therefore, reading the results of the 
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inferential analysis should consider the possibility that a weak model does not simply indicate 

an absence of a relationship but may also be influenced by the limited variation in the learning 

outcome data. 

The prerequisite tests for the analysis are summarized in Table 3. These results are 

important because they form the basis for determining how to read the parametric analysis 

used in the manuscript. 

Table 3.  Summary of normality and linearity tests 

Variable/Pair Type of test Sig. Interpretation 

Digital device usage patterns Shapiro–Wilk 0.770 Normal 
Social-Emotional Functioning Shapiro–Wilk 0.387 Normal 
Learning outcomes Shapiro–Wilk 0.014 Not normal 
Digital device usage patterns – learning 
outcomes 

Deviation from linearity 0.034 Not completely linear 

Social-Emotional Functioning – 
learning outcomes 

Deviation from linearity 0.468 Linear 

Table 3 shows that learning outcome scores are not normally distributed, while the 

relationship between digital device usage patterns and learning outcomes also does not fully 

meet the linearity assumption. Therefore, the results of the parametric analysis should be 

interpreted cautiously as evidence of association rather than as a basis for drawing causal 

conclusions. 

C. The relationship between digital device usage patterns and learning outcomes 

A summary of the relationship analysis is presented in Table 4. In a simple analysis, the 

pattern of digital device usage showed a statistically significant relationship with learning 

outcomes. 

Table 4.  Summary of simple and simultaneous relationship analysis 

Model F Sig. Interpretation 

Digital device usage patterns → 
learning outcomes 

4,897 0.036 Significant in the simple model; 
interpreted as an exploratory association 

Social-emotional function → 
learning outcomes 

6,350 0.018 Significant in the simple model; 
interpreted as an exploratory association 

Digital device usage patterns + 
Social-Emotional Functioning → 
learning outcomes 

3,222 0.056 The simultaneous model is not significant 

As shown in Table 4, digital device usage patterns were significantly associated with 

learning outcomes in a simple analysis (p = 0.036). However, the direction of the correlation 

coefficient cannot be definitively determined from the available summary output alone, so this 

result is more likely to be interpreted as a meaningful association rather than a definitive 

positive or negative relationship. This position aligns with international literature, which 

indicates that the academic meaning of screen use is not a single concept but is strongly 

influenced by the type of activity, the quality of use, and the context in which it is monitored 

[7]–[9]. This finding is theoretically plausible because the instrument used in this study 
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recorded not only duration but also patterns of digital device use, which may blend educational 

activities, entertainment, daily routines, and indications of less controlled use. Evidence from 

primary school students also suggests that smartphone use may influence learning 

effectiveness differently depending on students’ usage behavior, reinforcing the importance of 

examining digital device use as a pattern rather than as screen exposure alone [35]. Previous 

research has shown that the type of screen time can moderate educational outcomes; 

educational use may have different implications than passive or recreational use [10]. 

Furthermore, the relationship between digital devices and learning outcomes is often 

explained through indirect mechanisms such as weakened self-regulation, reduced focused 

study time, disrupted sleep, and the quality of parental support [2],[14],[15]. Therefore, the 

results of this study are stronger when understood as a reflection of the ecology of students' 

digital device use rather than as evidence that digital devices are always harmful or always 

beneficial. 

D. The relationship between Social-Emotional Functioning and learning outcomes 

In the same simple analysis, social-emotional functioning also showed a significant 

relationship with learning outcomes (p = 0.018). Unlike the pairing of digital device usage 

patterns and learning outcomes, the relationship between social-emotional functioning and 

learning outcomes still met the assumption of linearity, making this finding relatively more 

statistically stable within the available data framework. 

Theoretically, these results align with a more consistent international research landscape 

that positions social-emotional aspects as a relevant factor for academic success. Longer-term 

evidence also indicates that school-based SEL interventions can produce sustained benefits for 

students’ development, suggesting that social-emotional functioning should be understood as 

part of a broader developmental foundation for learning [36]. Meta-analyses indicate that 

social and emotional learning (SEL) interventions in schools are associated with improved 

academic achievement, although the effect sizes are generally small to moderate [23],[24]. 

Longitudinal evidence also suggests that social-emotional competencies at the end of primary 

school can predict reading and numeracy achievement at later stages of education [25], and 

OECD findings confirm that social and emotional skills are associated with higher educational 

aspirations, learning engagement, and well-being [26]. Thus, these research findings provide 

initial support that students' social-emotional well-being is related to their learning 

performance in primary school. 

However, these results should still be interpreted in a balanced manner. These findings 

indicate that students' social-emotional functioning is related to learning outcomes in the 

context of the sample studied, while also providing initial support for the importance of social-

emotional aspects in elementary school students' academic performance. 
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E. Simultaneous model and implications of findings 

The findings in Table 4 indicate that when digital device use patterns and social-emotional 

functioning were tested together, the combined model did not reach statistical significance (p 

= 0.056), suggesting that their joint relationship with learning outcomes is not simple and may 

involve additional factors beyond this model. This finding indicates that the relationship 

between the variables is more complex and likely involves factors beyond this research model. 

These findings align with international literature showing that the relationship between 

screen use and academic and socioemotional outcomes tends to be complex and not always 

substantial, and is strongly influenced by the type of activity, context of use, and other 

contributing factors [29]–[31]. Potentially beneficial digital use may include guided activities 

for accessing learning materials, reading digital texts, completing teacher-assigned exercises, 

watching instructional videos with clear learning purposes, practicing academic skills through 

educational applications, and communicating with teachers or peers for learning-related tasks. 

In contrast, unstructured recreational use, excessive gaming, passive video consumption, 

multitasking during study, and device use close to bedtime may be less supportive of learning 

because they can reduce focused study time, weaken self-regulation, and interfere with rest. 

From a practical perspective, the findings of this study point to the need for a more nuanced 

approach in elementary education. School and family attention to digital device use should not 

stop at limiting duration, but should also encompass the quality of activities, usage time, the 

context of support, and students' self-regulation skills. Furthermore, the findings regarding 

Social-Emotional Functioning emphasize that support for emotional management, social 

relationships, and self-control needs to be integrated into efforts to improve learning outcomes. 

Thus, the results of this study indicate that digital device use patterns and Social-Emotional 

Functioning are each related to learning outcomes in simple analyses, but do not form a 

significant combined model when tested together. Therefore, these findings provide a relevant 

initial overview of the relationship between digital device use patterns, Social-Emotional 

Functioning, and elementary school student learning outcomes in the Indonesian context. 

Conclusion 

This study shows that digital device usage patterns and Social-Emotional Functioning 

each have a significant relationship with student learning outcomes in a simple analysis. This 

finding confirms that digital device usage needs to be understood contextually, while Social-

Emotional Functioning need to be positioned as a relevant aspect in elementary school 

students' learning outcomes. However, when both variables were tested together, the 

simultaneous model did not reach statistical significance. Overall, this study provides a 

relevant initial picture that digital device usage patterns and Social-Emotional Functioning are 
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related to elementary school students' learning outcomes, although their joint contribution 

still requires further testing. 

However, this study is limited by its small single-school sample, cross-sectional 

correlational design, reliance on self-report questionnaires, and limited variation in students’ 

learning outcome scores. Future studies should involve larger and more diverse samples, 

examine specific types and purposes of digital device use, and apply longitudinal or mixed-

method designs to better explain these relationships. 
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