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ABSTRACT  

Background: Higher education is increasingly mediated by digital platforms and AI-enabled learning 

environments. Although these technologies can widen access and support learning, universities also face ethical 
and pastoral questions about how everyday digital habits shape attention, emotional maturity, belonging, and 

student flourishing. This study does not test AI tools directly. Rather, it contributes to the broader AI, ethics, and 

society conversation by examining student digital well-being in technology-intensive university life. Purpose: The 
study examined associations among earphone overuse behavior, non-academic screen exposure, emotional 

regulation, social connectedness, and academic engagement among university students. Methods: A quantitative 

cross-sectional survey was conducted with 742 undergraduate and postgraduate students from four East African 
universities. Self-report instruments assessed earphone overuse behavior, non-academic screen exposure, emotional 

regulation, social connectedness, and academic engagement. Analyses included descriptive statistics, Pearson 

correlations, multiple regression, and observed-variable path analysis using an SEM framework. Results: A high 
proportion of students reported more than five hours of daily earphone use (68.5%) and more than six hours of 

daily non-academic screen exposure (74.1%). Earphone overuse behavior and non-academic screen exposure were 

negatively associated with emotional regulation, social connectedness, and academic engagement. Emotional 
regulation was positively associated with social connectedness and academic engagement, and the SEM-based path 

model showed satisfactory fit (CFI = .96, TLI = .95, RMSEA = .052, SRMR = .041). The structural path from 

emotional regulation to academic engagement was positive (β = .51, p < .001). Conclusion: The findings suggest 
that intensive non-academic digital engagement is associated with poorer emotional regulation, weaker 

connectedness, and lower academic engagement. Because the design was cross-sectional and based on self-report, 

directionality and causality remain tentative. Universities should treat the findings as a basis for ethical reflection, 
monitoring, and pilot programs rather than as proof of intervention effects.  
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1. INTRODUCTION 

1.1 Background and Journal Fit 

The integration of digital technologies into higher education has 

changed how university students learn, communicate, manage 

stress, and participate in campus life. Smartphones, laptops, social 

media platforms, streaming services, wireless earphones, learning 

management systems, and increasingly AI-enabled applications now 

shape ordinary academic and social routines. These tools can 

support access to information, flexible learning, communication, 

inclusion, and academic productivity. At the same time, persistent 

non-academic screen exposure and prolonged earphone use raise 

questions about attention, embodied presence, emotional regulation, 

and the quality of human relationships in university communities 

(Abi-Jaoude et al., 2020; Bond et al., 2021; Keles et al., 2020; 

Valkenburg et al., 2022). 

The present study is situated within the broader concerns of AI, 

ethics, and society, although it does not examine AI applications as 

its direct empirical object. Its relevance lies in the ethical and 

educational conditions that make AI-mediated learning possible. As 

universities adopt AI-enabled tutoring, chatbots, analytics, and 

digital platforms, the formation of students as emotionally mature, 

socially connected, and academically engaged persons becomes an 

institutional responsibility. UNESCO (2023) emphasizes that 

generative AI in education should be governed by a human-centered 

vision, while wider AI ethics scholarship highlights human dignity, 

autonomy, prevention of harm, and social well-being as key 

evaluative concerns (Floridi et al., 2018). From this perspective, 

digital well-being is not a minor student-lifestyle issue. It is part of 

the ethical infrastructure of technology-mediated education. 

In contemporary university settings, many students use digital 

devices not only for academic work but also for emotional relief, 

entertainment, social comparison, companionship, and withdrawal 

from immediate surroundings. Earphones may be used for music, 

lectures, privacy, concentration, religious content, or language 

learning. However, when earphone use becomes prolonged, 

dependent, or socially isolating, it may become associated with 

reduced face-to-face interaction and lower responsiveness to the 

campus environment. Likewise, non-academic screen exposure 

differs from purposeful academic screen use. The present study 

therefore distinguishes non-academic screen exposure from course-

required learning activities, online library use, academic research, 

and supervised educational technology. 

1.2 Problem Statement 

Despite the growing dependence of university students on digital 

devices, relatively little research has examined how earphone 

overuse behavior and non-academic screen exposure are 

simultaneously associated with emotional regulation, social 

connectedness, and academic engagement in East African higher 

education contexts. Existing studies often focus on social media, 

smartphone dependence, digital addiction, online learning, or 

academic distraction as separate domains, with less attention to how 

ordinary patterns of digital immersion may relate to emotional and 

mailto:alphnziza6@gmail.com
https://doi.org/10.65655/OpenChristianPress.131


 

 
 Open Journal of AI, Ethics and Society  ISSN: 3105-3076 Vol. 2(2) 

RESEARCH 

ARTICLE 

 

 

DOI: 10.65655/OpenChristianPress.2026.109   Vol 2 | Issue 2 | 2026 2 

 

relational functioning among university students (Orben & 

Przybylski, 2019; Odgers & Jensen, 2020; Valkenburg et al., 2022). 

This gap matters because universities are no longer merely physical 

learning spaces supplemented by technology. In many settings, they 

are digitally mediated communities in which communication, 

administration, learning support, social contact, and increasingly AI-

assisted academic processes are embedded into daily life. If students 

rely heavily on non-academic screens or earphones for emotional 

escape, distraction, or social avoidance, universities may face a 

deeper formation problem: the same digital ecology that enables 

learning may also be associated with weakened attention, poorer 

emotional regulation, and lower interpersonal belonging. 

1.3 Theoretical Framework and Regional 

Grounding 

The study draws on three complementary theoretical concerns. First, 

emotion regulation theory emphasizes that students need capacities 

to understand, monitor, and modulate emotional responses in ways 

that support well-being, relationships, and goal-directed action 

(Gross & John, 2003). Second, social connectedness theory treats 

belonging, interpersonal trust, and perceived relational integration 

as important for psychological adjustment and academic persistence 

(Lee & Robbins, 1995). Third, digital ethics frames technology use 

through questions of human dignity, agency, responsibility, and 

institutional stewardship rather than through efficiency alone 

(Floridi et al., 2018; UNESCO, 2023). 

Within this framework, earphone overuse behavior and non-

academic screen exposure are not treated as inherently harmful 

technologies. The study instead focuses on patterns of prolonged, 

dependency-like, or socially withdrawing use. Such behaviors may 

be associated with emotional regulation because continuous 

stimulation can become a means of avoiding silence, discomfort, 

academic pressure, or interpersonal tension. They may be associated 

with social connectedness because heavy private listening and 

screen immersion can reduce availability for spontaneous 

conversation, peer support, and embodied participation in campus 

life. They may be associated with academic engagement because 

fragmented attention and emotional strain can coincide with lower 

participation, motivation, and persistence in learning activities. 

The East African setting strengthens the contribution of the study. 

Higher education in the region is marked by rapid digital adoption, 

uneven digital infrastructure, mobile-first access, hybrid learning 

practices, and growing interest in AI-enabled education (Bekele et 

al., 2023; Bond et al., 2021). Students may rely on phones and 

earphones as central tools for lectures, communication, transport, 

residence life, entertainment, and social participation. This context 

makes it important to avoid a simplistic anti-technology conclusion. 

The ethical issue is not whether students use technology, but whether 

university cultures help students use technology in ways that support 

learning, emotional resilience, embodied community, and human 

flourishing. 

1.4 Research Objectives 

This study pursued three objectives: (a) to examine associations 

among earphone overuse behavior, non-academic screen exposure, 

and emotional regulation among university students; (b) to 

investigate associations among emotional regulation, social 

connectedness, and academic engagement; and (c) to evaluate 

whether emotional regulation represents a theory-guided indirect 

association linking technology-related behaviors with social 

connectedness and academic engagement. The third objective is 

stated cautiously because the cross-sectional design cannot establish 

temporal sequence or causality. 

1.5 Research Questions 

This study addressed three research questions: (1) To what extent 

are earphone overuse behavior and non-academic screen exposure 

associated with emotional regulation among university students? (2) 

How are emotional regulation, social connectedness, and academic 

engagement associated with one another? (3) How are earphone 

overuse behavior and non-academic screen exposure indirectly 

associated with social connectedness and academic engagement 

through emotional regulation in a cross-sectional model? 

1.6 Expected Contributions 

The study contributes conceptually, methodologically, and 

practically to scholarship on digital well-being in higher education. 

Conceptually, it connects student digital habits with ethical concerns 

about human dignity, agency, emotional formation, and belonging 

in AI-mediated educational environments. Methodologically, it 

brings earphone overuse behavior, non-academic screen exposure, 

emotional regulation, social connectedness, and academic 

engagement into one quantitative model. Practically, the findings 

may help universities design careful, evidence-bounded pilot 

initiatives on digital habit reflection, emotional regulation support, 

classroom norms, and belonging-centered student services. These 

implications are not presented as tested interventions but as 

directions for responsible program design and future evaluation. 

2. MATERIALS AND METHODS 

2.1 Study Design 

This study used a quantitative cross-sectional survey design to 

examine associations among earphone overuse behavior, non-

academic screen exposure, emotional regulation, social 

connectedness, and academic engagement among university 

students. All variables were measured at one time point using self-

report instruments. Therefore, the design supports descriptive and 

associational inference, including theory-guided indirect 

associations in a path model, but it does not establish temporal order, 

causality, or confirmed psychological mechanisms. 

2.2 Setting, Recruitment, and Participants 

Participants were undergraduate and postgraduate students enrolled 

in four East African universities. The survey was distributed through 

university mailing lists, student communication platforms, and 

social media groups commonly used within university communities. 

Because recruitment occurred through open electronic channels 

rather than individualized invitations, the precise recruitment 

denominator and response rate could not be calculated. The 

participating institutions are described at the regional level to 

preserve institutional confidentiality in the deidentified manuscript. 

Eligibility criteria required participants to be between 18 and 30 

years of age, enrolled in an undergraduate or postgraduate program, 

and regular users of smartphones, digital screens, and earphones for 

academic, social, or entertainment purposes. Students with 

incomplete, ineligible, or internally inconsistent responses were 

excluded before analysis. Exclusion counts were not recorded 

separately and are therefore unavailable. The final analytic sample 

comprised 742 students, including 371 females (50.0%) and 371 

males (50.0%). Participants represented different academic 

disciplines and levels of study, allowing variation in age, academic 

experience, and technology-use patterns. 

2.3 Procedure and Human-Subjects Ethics 

Data were collected through a structured self-administered online 

questionnaire over a six-week period. Before accessing the 

questionnaire, participants viewed an electronic information and 

consent statement explaining the purpose of the study, voluntary 

participation, anonymity, confidentiality, estimated completion 

time, and the right to withdraw before submission. No names, 

student identification numbers, contact details, IP addresses, or 

direct personal identifiers were retained in the analytic file. 

Responses were stored in a password-protected electronic file 

accessible only to the research team. 

The study followed minimal-risk anonymous online survey 

procedures focused on ordinary student experiences of technology 

use, emotional regulation, connectedness, and academic 

engagement. Institutional gatekeeper permission was obtained for 

survey distribution through student communication channels. No 

formal ethics approval number was available in the study record. 
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The survey was anonymous, voluntary, non-clinical, and did not 

collect sensitive identifying information. 

2.4 Measures and Scoring 

All instruments used five-point Likert-type response formats. Unless 

otherwise stated, higher scores indicated higher levels of the 

construct being measured. Composite mean scores were computed 

after screening responses for completeness and, where applicable, 

reverse-coding negatively worded items. The questionnaire version 

analyzed in this study was the English version, which was 

appropriate for the participating higher education programs 

represented in the analytic manuscript file. Future replications 

involving multilingual administration should use formal translation, 

back-translation, and measurement-invariance testing. 

2.4.1 Earphone Overuse Behavior Scale 

The Earphone Overuse Behavior Scale (EOBS) assessed excessive 

or dependency-like patterns of earphone use among university 

students. The 12-item measure covered prolonged listening, 

dependence on earphones, use of earphones for emotional escape, 

reduced responsiveness to the immediate environment, and 

perceived interference with social or academic functioning 

(Dushimimana & Nkurunziza, 2026). Responses ranged from 1 = 

strongly disagree to 5 = strongly agree. Higher scores indicated 

greater earphone overuse behavior. The EOBS was treated as a 

context-specific behavioral scale rather than as a diagnostic 

instrument. In the present sample, internal consistency was strong 

(Cronbach’s α = .88). 

2.4.2 Screen Exposure Behavior Scale 

The Screen Exposure Behavior Scale (SEBS) assessed excessive 

non-academic screen exposure. It was adapted from screen-exposure 

measurement work by Kaur et al. (2021) and revised for university 

students by focusing on prolonged non-academic screen use, digital 

multitasking, dependency on digital stimulation, reduced academic 

focus, and social withdrawal through screen-based activity. 

Academic screen use required for coursework, research, online 

lectures, library access, or institutional communication was not the 

conceptual focus of this measure. Responses ranged from 1 = 

strongly disagree to 5 = strongly agree, with higher scores indicating 

greater non-academic screen exposure. Internal consistency was 

strong (Cronbach’s α = .89). 

2.4.3 Emotional Regulation Scale 

Emotional regulation was assessed using an 18-item Emotional 

Regulation Scale (ERS) informed by the emotion-regulation 

framework associated with Gross and John (2003). The scale used 

in this study was not the original 10-item Emotion Regulation 

Questionnaire. Rather, it was a broader university-student adaptation 

covering emotional awareness, emotional control, stress 

management, and adaptive emotional responses. Responses ranged 

from 1 = strongly disagree to 5 = strongly agree. Higher scores 

indicated healthier emotional regulation capacities. Internal 

consistency was excellent (Cronbach’s α = .90). Because the ERS 

differs from the original Gross and John instrument, findings should 

be interpreted at the construct level rather than as direct replication 

of the original ERQ subscales. 

2.4.4 Social Connectedness Scale 

The Social Connectedness Scale (SCS) assessed interpersonal 

interaction, peer relationships, emotional belongingness, and 

perceived social integration within the university environment, 

drawing on the social connectedness tradition of Lee and Robbins 

(1995). The 20-item version used in this study asked students to rate 

perceived emotional connection with peers, participation in social 

interactions, and sense of belonging. Responses ranged from 1 = 

strongly disagree to 5 = strongly agree, with higher scores indicating 

stronger social connectedness. Internal consistency was good 

(Cronbach’s α = .85). 

2.4.5 Academic Engagement Scale 

Academic engagement was assessed using a 32-item Academic 

Engagement Scale (AES) aligned with student engagement 

measurement principles discussed by O’Donnell and Reschly 

(2020). Items covered classroom participation, academic focus, 

learning involvement, and commitment to educational 

responsibilities. Responses ranged from 1 = strongly disagree to 5 = 

strongly agree, with higher scores indicating greater academic 

engagement. Internal consistency was strong (Cronbach’s α = .86). 

2.5 Measurement-Quality and Construct-Validity 

Reporting 

Reliability coefficients alone do not establish construct validity. The 

revised manuscript therefore clarifies the provenance, adaptation, 

scoring, and interpretation of each measure. Construct-validity 

support in the present manuscript is limited to theoretical alignment 

with prior literature, item-theme correspondence with the target 

constructs, internal consistency, and the pattern of correlations 

among theoretically related variables. Item-level confirmatory factor 

analysis, measurement invariance across institutions, and full latent 

measurement modeling were not available from the available 

analysis output. For this reason, the SEM reported below should be 

interpreted as observed-variable path analysis using scale 

composites, not as a full latent-variable SEM with confirmed 

measurement structure. This limitation is explicitly retained to 

prevent overstatement of the evidence. 

2.6 Statistical Analysis 

Data were analyzed using SPSS version 29.0 and AMOS version 

29.0. Preliminary screening examined completeness, eligibility, 

response consistency, outliers, and distributional assumptions. 

Complete-case analysis was used for the final analytic sample. 

Descriptive statistics summarized demographic characteristics and 

technology-use patterns. Internal consistency was assessed using 

Cronbach’s alpha coefficients. Pearson correlations examined 

bivariate associations among the five main variables. 

Multiple regression analyses examined whether earphone overuse 

behavior and non-academic screen exposure statistically predicted 

emotional regulation, social connectedness, and academic 

engagement in the models while controlling for selected 

demographic variables. Observed-variable path analysis using an 

SEM framework was then used to estimate the theory-guided direct 

and indirect associations among earphone overuse behavior, non-

academic screen exposure, emotional regulation, social 

connectedness, and academic engagement. Model fit was evaluated 

using CFI, TLI, RMSEA, and SRMR. Standardized path coefficients 

are reported. Terms such as path, indirect association, and 

statistically predicted are used in their model-based statistical sense 

and should not be read as causal claims. 

3. RESULTS 

3.1 Demographic Characteristics of Participants 

The final sample consisted of 742 university students who met the 

inclusion criteria. Of these participants, 371 (50.0%) were female 

and 371 (50.0%) were male. The mean age was 22.8 years (SD = 

3.14), with ages ranging from 18 to 30 years. Regarding academic 

level, 612 participants (82.5%) were undergraduate students, while 

130 (17.5%) were postgraduate students. 

Concerning technology-related behaviors, 508 participants (68.5%) 

reported using earphones for more than five hours daily, while 550 

participants (74.1%) reported non-academic screen exposure 

exceeding six hours per day. Additionally, 395 students (53.2%) 

indicated frequent digital multitasking during lectures or academic 

activities, and 458 participants (61.7%) reported reduced face-to-

face social interaction associated with prolonged technology 

engagement. 
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Table 1. Demographic and Technology-Related Characteristics of Participants (N = 742) 

Characteristic Category n % 

Gender 
Female 371 50.0 

Male 371 50.0 

Age group 

18-20 years 198 26.7 

21-23 years 312 42.0 

24-26 years 157 21.2 

27-30 years 75 10.1 

Level of study 
Undergraduate 612 82.5 

Postgraduate 130 17.5 

Daily earphone use 

Less than 2 hours 94 12.7 

2-5 hours 140 18.9 

More than 5 hours 508 68.5 

Daily non-academic screen exposure 

Less than 3 hours 82 11.1 

3-6 hours 110 14.8 

More than 6 hours 550 74.1 

Digital multitasking during lectures 
Yes 395 53.2 

No 347 46.8 

Reduced face-to-face interaction due to 

technology use 
Yes 458 61.7 

No 284 38.3 

Relationship status 

Single 289 38.9 

In a relationship 376 50.7 

Married 77 10.4 

Note. Percentages are based on the total sample size. Mean age was 22.8 years (SD = 3.14), with ages ranging from 18 to 30 years. 

3.2 Descriptive Statistics and Reliability 

Descriptive statistics and reliability coefficients are shown in Table 

2. Earphone overuse behavior and non-academic screen exposure 

had mean scores above the midpoint of the response scale, 

suggesting relatively elevated technology-related overuse patterns. 

Emotional regulation, social connectedness, and academic 

engagement were moderate on average. All five scales demonstrated 

acceptable to excellent internal consistency. 

Table 2. Descriptive Statistics and Reliability of Study Variables (N = 742) 

Variable Items M SD Cronbach’s α 

Earphone Overuse Behavior Scale (EOBS) 12 3.74 0.71 .88 

Screen Exposure Behavior Scale (SEBS) 12 3.81 0.76 .89 

Emotional Regulation Scale (ERS) 18 2.94 0.69 .90 

Social Connectedness Scale (SCS) 20 3.06 0.70 .85 

Academic Engagement Scale (AES) 32 3.18 0.73 .86 

3.3 Correlation Analysis 

Pearson correlations showed that earphone overuse behavior was 

negatively associated with emotional regulation (r = -.53, p < .001), 

social connectedness (r = -.46, p < .001), and academic engagement 

(r = -.42, p < .001). Non-academic screen exposure was also 

negatively associated with emotional regulation (r = -.49, p < .001), 

social connectedness (r = -.44, p < .001), and academic engagement 

(r = -.47, p < .001). These findings indicate that higher technology-

related overuse scores were associated with lower emotional, social, 

and academic adjustment scores. 

Emotional regulation was positively associated with social 

connectedness (r = .59, p < .001) and academic engagement (r = .55, 

p < .001). Social connectedness was also positively associated with 

academic engagement (r = .61, p < .001). These associations are 

consistent with the theoretical expectation that healthier emotion 

regulation and stronger belonging are linked with greater academic 

participation. 

Table 3. Pearson Correlation Matrix Among Study Variables (N = 742) 

Variable 1 2 3 4 5 

1. Earphone Overuse Behavior (EOBS) -     

2. Non-academic Screen Exposure (SEBS) .64*** -    

3. Emotional Regulation (ERS) -.53*** -.49*** -   

4. Social Connectedness (SCS) -.46*** -.44*** .59*** -  

5. Academic Engagement (AES) -.42*** -.47*** .55*** .61*** - 

Note. *** p < .001. 
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3.4 Multiple Regression Analysis 

Multiple regression analyses examined model-based statistical 

prediction of emotional regulation, social connectedness, and 

academic engagement. Earphone overuse behavior (β = -.44, p < 

.001) and non-academic screen exposure (β = -.29, p < .001) 

statistically predicted lower emotional regulation, accounting for 

39.1% of the variance in emotional regulation (R² = .391). In the 

social connectedness model, earphone overuse behavior was 

negatively associated with social connectedness, while emotional 

regulation was positively associated with social connectedness. In 

the academic engagement model, non-academic screen exposure 

was negatively associated with academic engagement, while 

emotional regulation and social connectedness were positively 

associated with academic engagement. 

Table 4. Multiple Regression Analysis Predicting Emotional Regulation, Social Connectedness, and Academic Engagement (N = 742) 

Dependent variable Predictor β t p R² 

Emotional Regulation Earphone Overuse Behavior -.44 -13.21 < .001 .391 

 Non-academic Screen Exposure -.29 -9.84 < .001  

 Age .07 2.08 .038  

 Gender .05 1.61 .108  

 Level of Study .10 2.74 .006  

Social Connectedness Earphone Overuse Behavior -.37 -10.96 < .001 .356 

 Emotional Regulation .54 15.02 < .001  

 Age .05 1.34 .181  

 Gender .07 1.89 .059  

Academic Engagement Non-academic Screen Exposure -.33 -10.11 < .001 .417 

 Emotional Regulation .45 13.47 < .001  

 Social Connectedness .31 8.76 < .001  

 Level of Study .08 2.42 .016  

Note. β = standardized beta coefficient. R² = coefficient of determination. Statistical significance was evaluated at p < .05. 

3.5 Observed-Variable Path Analysis Using an SEM 

Framework 

Observed-variable path analysis was performed to evaluate the 

hypothesized associations among earphone overuse behavior, non-

academic screen exposure, emotional regulation, social 

connectedness, and academic engagement. The model demonstrated 

satisfactory fit to the observed data: CFI = .96, TLI = .95, RMSEA 

= .052, and SRMR = .041. Because the model used scale composite 

scores, the results should be interpreted as structural associations 

among observed variables rather than as evidence from a fully 

validated latent measurement model. 

The structural paths are shown in Table 5 and Figure 1. Earphone 

overuse behavior was negatively associated with emotional 

regulation (β = -.48, p < .001) and social connectedness (β = -.36, p 

< .001). Non-academic screen exposure was negatively associated 

with emotional regulation (β = -.44, p < .001) and academic 

engagement (β = -.18, p < .001). Emotional regulation was positively 

associated with social connectedness (β = .56, p < .001) and 

academic engagement (β = .51, p < .001), and social connectedness 

was positively associated with academic engagement (β = .34, p < 

.001). The positive emotional-regulation-to-academic-engagement 

coefficient is consistent with the correlation matrix, regression 

model, and theoretical interpretation. 

Table 5. Structural Path Estimates in the Final Observed-Variable Model (N = 742) 

Path Standardized β p Interpretation 

Earphone overuse behavior -> Emotional regulation -.48 < .001 Higher EOBS associated with lower ERS 

Earphone overuse behavior -> Social connectedness -.36 < .001 Higher EOBS associated with lower SCS 

Non-academic screen exposure -> Emotional regulation -.44 < .001 Higher SEBS associated with lower ERS 

Non-academic screen exposure -> Academic engagement -.18 < .001 Higher SEBS associated with lower AES 

Emotional regulation -> Social connectedness .56 < .001 Higher ERS associated with higher SCS 

Emotional regulation -> Academic engagement .51 < .001 Higher ERS associated with higher AES 

Social connectedness -> Academic engagement .34 < .001 Higher SCS associated with higher AES 

Note. These estimates are standardized associations from an observed-variable model. Unstandardized coefficients, standard errors, and bootstrap 

confidence intervals were not available in the available analysis output and should be appended if the original AMOS output is available. 

Model-based indirect associations were statistically significant 

(Table 6). Emotional regulation partially accounted for the 

association between earphone overuse behavior and social 

connectedness (standardized indirect association β = -.25, p < .001). 

Emotional regulation and social connectedness jointly accounted for 

part of the association between non-academic screen exposure and 

academic engagement (standardized indirect association β = -.39, p 

< .001). These results are described as indirect associations because 

the cross-sectional design cannot establish temporal mediation. 

Table 6. Model-Based Indirect Associations (N = 742) 

Indirect pathway Standardized 

indirect β p Interpretive boundary 

Earphone overuse behavior -> Emotional regulation -> Social connectedness -.25 < .001 Theory-guided cross-sectional indirect association 

Non-academic screen exposure -> Emotional regulation -> Social connectedness -

> Academic engagement -.39 < .001 Theory-guided cross-sectional indirect association 
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Figure 1. Final Observed-Variable Structural Model (Standardized Estimates, N = 742) 

 
Note. All coefficients are standardized. *** p < .001. The path from emotional regulation to academic engagement is positive (β = .51), consistent with the 

correlation matrix, regression results, and discussion. 

4. DISCUSSION 

This study examined associations among earphone overuse 

behavior, non-academic screen exposure, emotional regulation, 

social connectedness, and academic engagement among university 

students in East Africa. The revised framing places the findings 

within digital ethics and student flourishing rather than treating them 

only as a student-wellness issue. In increasingly AI-mediated 

universities, students’ ordinary digital habits are ethically relevant 

because they may be associated with attention, emotional formation, 

social belonging, and academic participation. 

The first major finding was that earphone overuse behavior and non-

academic screen exposure were both negatively associated with 

emotional regulation. Students reporting prolonged or dependency-

like digital behaviors also reported lower capacity to manage 

emotions, cope with stress, and respond adaptively to emotional 

experiences. This pattern is consistent with scholarship suggesting 

that problematic or excessive digital engagement can coincide with 

emotional strain, avoidance, fear of missing out, fragmented 

attention, and poorer well-being (Abi-Jaoude et al., 2020; Elhai et 

al., 2020; Marengo et al., 2020). Because the study is cross-

sectional, it is also possible that students with lower emotional 

regulation were more likely to rely on screens or earphones for 

distraction, avoidance, or comfort. The direction of the association 

therefore remains tentative. 

The second finding was that technology-related overuse was 

negatively associated with social connectedness. Earphone overuse 

behavior and non-academic screen exposure may be linked with 

weaker peer interaction, reduced availability for spontaneous 

conversation, and lower perceived belonging. Earphones can 

provide concentration, privacy, or access to meaningful content, but 

heavy use in shared learning spaces may also signal social 

unavailability. Similarly, screen-based communication can sustain 

relationships, but it may not always replace the emotional depth and 

immediacy of face-to-face interaction (Odgers & Jensen, 2020; 

Valkenburg et al., 2022). These findings are especially important for 

universities because social belonging is not peripheral to learning. It 

shapes persistence, motivation, and psychological adjustment. 

The third finding was that emotional regulation was positively 

associated with both social connectedness and academic 

engagement. Students with stronger emotional regulation reported 

stronger interpersonal relationships and higher academic 

participation. This result is consistent with emotion-regulation 

theory, which links adaptive emotional management with attention, 

persistence, social competence, and well-being (Gross & John, 

2003). The positive association between social connectedness and 

academic engagement further suggests that academic participation 

is not merely an individual cognitive activity. It is partly relational, 

supported by peer belonging, classroom interaction, and emotional 

security. 

The corrected path model supports a cautious interpretation in which 

emotional regulation and social connectedness function as important 

correlates within the relationship between digital overuse patterns 

and student outcomes. The positive path from emotional regulation 

to academic engagement aligns the structural model with the 

correlation matrix, regression results, and theoretical argument. 

However, the path model remains cross-sectional. The results should 

not be read as proof that earphone use or screen exposure causes 

lower emotional regulation or that emotional regulation causally 

mediates academic engagement. Longitudinal and intervention 

studies are needed to test temporal sequence and change over time. 

The East African higher education context gives these findings 

particular significance. Digital platforms, smartphones, earphones, 

and online communication tools may help students overcome 

constraints related to distance, scheduling, institutional 

communication, and resource access. AI-enabled tools may further 

expand academic support and personalized learning. Yet universities 

in the region also need culturally and institutionally grounded 

approaches to digital well-being. Ethical technology integration 

should protect students’ agency, dignity, attention, relational 

formation, and capacity for meaningful academic participation. The 

study therefore supports a balanced view: technology is not the 

problem in itself, but unexamined patterns of non-academic digital 

immersion may be associated with student vulnerabilities. 

4.1 Practical Implications for Universities 

The findings support evidence-bounded implications rather than 

claims of proven intervention effectiveness. Universities may 
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consider monitoring student digital well-being as part of broader 

student-support systems, including orientation sessions on balanced 

technology use, reflective digital-habit inventories, counseling 

resources for stress and emotional regulation, classroom norms for 

earphone use, and campus initiatives that strengthen peer belonging. 

These initiatives should be piloted and evaluated rather than 

assumed to work. Particular care should be taken to distinguish 

necessary academic screen use from non-academic or compulsive 

screen exposure, since the ethical and educational implications differ 

substantially. 

In AI-mediated learning environments, institutional responsibility 

also includes helping students become wise users of technology, not 

merely efficient users. Universities can support this through digital 

ethics education, transparent policies on AI tools, encouragement of 

embodied community, and student-wellness programs that connect 

attention, emotional resilience, and relational presence. Future 

intervention research should test whether such programs improve 

emotional regulation, social connectedness, and academic 

engagement over time. 

5. LIMITATIONS AND FUTURE DIRECTIONS 

Several limitations should be considered. First, the cross-sectional 

design prevents causal inference. The observed associations may 

reflect bidirectional or reciprocal processes, and temporal direction 

remains uncertain. Second, all measures were self-reported, which 

may introduce common-method bias, recall bias, and social 

desirability effects. Third, recruitment through open electronic 

channels prevented calculation of a precise response rate and may 

have introduced selection bias. Fourth, institutional identities and 

countries were not reported in the deidentified manuscript, limiting 

assessment of institutional context and representativeness. 

Fifth, construct-validity evidence remains limited. Although the 

revised manuscript clarifies scale provenance, item themes, scoring, 

and internal consistency, item-level CFA, measurement invariance, 

and full latent measurement modeling were not available from the 

available analysis output. The structural model should therefore be 

interpreted as observed-variable path analysis rather than as a 

confirmed latent-variable SEM. Sixth, the study emphasizes 

potential risks of intensive non-academic technology use but does 

not directly measure beneficial academic, social, spiritual, or 

accessibility-related uses of digital technology. Future studies 

should distinguish academic screen use, non-academic exposure, 

compulsive use, AI-assisted learning, entertainment, and social 

communication with greater precision. 

Future research should use longitudinal, experimental, and mixed-

method designs to clarify directionality, examine lived experiences, 

and test whether digital well-being programs improve student 

outcomes. Future studies should also report full sampling 

denominators, response rates, exclusion counts, institutional ethics 

approval details, translation procedures where relevant, item-level 

factor analyses, and bootstrapped confidence intervals for indirect 

effects. In East African contexts, qualitative work could further 

examine how campus culture, residence life, connectivity, 

socioeconomic pressures, and AI-enabled learning tools shape 

student digital habits and social belonging. 

6. CONCLUSION 

This study examined associations among earphone overuse 

behavior, non-academic screen exposure, emotional regulation, 

social connectedness, and academic engagement among university 

students in East Africa. The findings indicate that higher earphone 

overuse behavior and non-academic screen exposure were 

associated with lower emotional regulation, weaker social 

connectedness, and lower academic engagement. Emotional 

regulation and social connectedness were positively associated with 

academic engagement, and the structural path from emotional 

regulation to academic engagement was positive. 

The study contributes to the technology-and-society conversation by 

showing that digital well-being is an ethical concern for higher 

education, especially as universities move toward AI-mediated 

learning environments. The evidence does not justify causal claims, 

but it does suggest that universities should attend to the relationship 

between digital habits, emotional maturity, interpersonal belonging, 

and academic participation. Student flourishing in digital and AI-

shaped institutions requires more than connectivity and platform 

access. It requires institutional practices that protect attention, 

encourage emotionally healthy learning, and sustain meaningful 

human community. 
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