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Abstract
Background: The rapid proliferation of smartphones driven by 4G and 5G internet connectivity has significantly transformed the academic and social behavior of college students. Despite growing digital engagement, limited research in the Indian context has examined the simultaneous effects of screen exposure on academic attention and moral value formation among female undergraduates.
Objective: This study aimed to investigate smartphone usage patterns, their academic impact, and behavioral implications among female undergraduate students of Maharaja Bir Bikram College, Agartala, Tripura.
Methods: A descriptive observational cross-sectional study was conducted among 68 female undergraduate students selected through convenience sampling. A structured, closed-ended questionnaire with Likert-scale items was administered. Statistical analyses included frequency distributions, percentage analysis, and chi-square tests performed using SPSS software.
Results: A majority of respondents (55.88%) used smartphones for more than three hours daily. High proportions used smartphones for skill development (52.9%), online group discussions (52.9%), and quick feedback (73.5%). Nonetheless, 45.6% agreed smartphones distracted them from studies. Chi-square analysis revealed significant associations between year of study and attention from studies (χ² = 18.54, df = 8, p < 0.05), and between age and perceived moral impact (χ² = 16.16, df = 8, p < 0.05).
Conclusion: While smartphones serve as valuable academic tools, excessive usage adversely affects concentration and ethical development among female students. Institutions are urged to implement structured digital wellness frameworks.
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Ethical Statement
This study was conducted in accordance with the ethical principles outlined in the Declaration of Helsinki. The research involved a voluntary, non-invasive survey administered exclusively to undergraduate students of Maharaja Bir Bikram College, Agartala, Tripura, during the academic year 2025–26. The study was carried out purely for academic purposes within the institutional setting and did not involve any clinical intervention, experimental procedure, or collection of sensitive personal or medical data.
All questionnaire items were strictly limited to smartphone usage patterns, academic behavior, and digital well-being , none of which posed any physical, psychological, or social risk to the participants. Participation was entirely voluntary, and all respondents were informed of their right to withdraw at any time without consequence. No personally identifiable information was recorded; all responses were fully anonymized and used solely for academic research purposes.
Formal ethical committee approval was not required for this study, as it constitutes a non-interventional, observational survey conducted within a single educational institution among its own student population for academic purposes, with no risk to participants and no collection of sensitive data. The study was conducted with the full knowledge and written consent of the Head of the Department of Statistics, Maharaja Bir Bikram College, who supervised and guided the research throughout. Informed verbal consent was obtained from all participants prior to data collection, and data privacy was strictly maintained at every stage of the study.

1. Introduction
The rapid development of digital technologies and the widespread availability of high-speed internet through 4G and 5G networks have contributed to a sharp rise in smartphone usage among college students worldwide. Smartphones have become indispensable tools in contemporary student life, enabling communication, academic collaboration, and access to information. Among female students in higher education, smartphones shape academic, social, and personal experiences in increasingly complex ways.
Within academic environments, smartphones facilitate online learning, group discussions, and task management. Research suggests that female students frequently rely on smartphones for accessing study materials, improving efficiency, and receiving timely feedback on academic work—benefits that have positioned smartphones as catalysts for enhanced academic engagement.
However, alongside these advantages, mounting concerns have emerged regarding excessive smartphone use. Extended screen time, particularly for social media and entertainment, has been associated with reduced academic concentration, behavioral changes, and disrupted well-being. Understanding the dual nature of smartphone usage is therefore essential for educational institutions seeking to promote student welfare.
This study also examines student awareness of the Mukhyamantri Yuba Yogayog Yojana (MYYY), a state government initiative designed to improve digital accessibility among students in Tripura. Using primary data from female undergraduates at Maharaja Bir Bikram College, the study applies statistical techniques including chi-square tests via SPSS to examine relationships between smartphone usage patterns, academic behaviour, concentration, and perceived influence on moral values. The overarching aim is to provide evidence-based insights contributing to the literature on digital well-being among young adults in India.

2. Literature Review
The relationship between smartphone usage and student academic outcomes has attracted considerable scholarly attention. Tater and John (2024) found that smartphone addiction among Indian students was associated with significant physical and mental health consequences, including reduced academic engagement, underscoring the need for structured digital usage guidelines within educational institutions.
Naidu (2018) investigated smartphone usage patterns among college students and identified that students primarily used smartphones for entertainment over educational purposes, indicating a shift from productive to recreational usage. Umarji and Patel(2024) reported that addictive smartphone tendencies were negatively correlated with academic performance and positively correlated with anxiety and stress. Kuş (2025) conducted a meta-analysis confirming that technology-related factors, including device access and usage duration, exert a significant influence on students’ academic performance. Paterna et al. (2024), in a systematic review and meta-analysis, similarly established a negative association between problematic smartphone use and academic achievement across diverse student populations.
Devi et al.(2025) conducted a cross-sectional study among college students aged 18–23 in Kerala and reported high prevalence of smartphone addiction, with unrestricted internet access as a key risk factor. Haque et al.(2024) demonstrated that nocturnal smartphone use among Indian medical students was strongly associated with poor sleep quality and higher levels of depression, extending digital impacts beyond academics into broader mental health domains.
Sun et al.(2023) explored how sociability moderates the relationship between screen time and social capital, finding that community-oriented use yielded positive interpersonal outcomes while passive consumption reduced connectedness. A systematic review and meta-analysis by Zeng et al.(2026)  confirmed a dose–response relationship: moderate use offered some benefits, but screen time exceeding three hours daily was consistently associated with negative health and academic outcomes.
Neophytou et al.(2021) documented that excessive screen time impairs memory consolidation, learning efficiency, and emotional regulation—dimensions particularly relevant for college-aged populations in formative developmental stages. Orben et al. (2022) further identified developmental windows of heightened sensitivity to social media exposure, with adolescence and early adulthood emerging as critical periods where digital engagement most strongly shapes psychological outcomes. Sándor et al. (2025) reported gender differences in problematic smartphone use, with mental well-being, emotional regulation, and social anxiety serving as significant mediating variables. HemaLatha and Aruna(2025) reported that smartphone usage exceeded recommended limits for the majority of Indian undergraduates, with implications for behavioral regulation and time management.
Pundir et al. (2026) further documented that problematic mobile phone use among college students in South India was significantly associated with psychological distress and reduced self-esteem, reinforcing the mental health dimension of smartphone overuse across different Indian regions. Ghazali et al. (2026) similarly found significant associations between smartphone addiction and elevated anxiety, depression, and reduced academic performance among university students. Lukram et al. (2026) observed, in a prospective study among medical students, that higher screen time was linked to demonstrably poorer academic outcomes, underscoring the academic costs of excessive digital engagement.
Collectively, the literature points to a consistent pattern: while smartphones offer genuine academic and social benefits, excessive usage is associated with diminished attention, psychological distress, and behavioral changes. The present study contributes to this body of knowledge by examining these dynamics specifically among female undergraduates in northeastern India, a population that remains underrepresented in existing research.

3. Objectives of the Study
To investigate the trend of smartphone use among female college students.
To examine the effects of smartphones and social media on the academic performance of female students.
To assess the role of smartphone use on study concentration and behavioral patterns of female students.
To identify the negative and positive impacts of smartphones on the social and personal life of female students.

4. Methodology
4.1 Study Design and Setting
A descriptive observational cross-sectional study design was adopted. The study was conducted at Maharaja Bir Bikram College, Agartala, Tripura, India, during the academic year 2025–26.
4.2 Study Population and Sampling
The target population comprised female undergraduate students enrolled in Bachelor of Science, Commerce, and Arts programs. Convenience sampling was employed. A structured questionnaire was distributed to 70 students; 68 fully completed responses were retained for analysis (response rate: 97.1%). Inclusion criteria: female undergraduate students enrolled in the 2025–26 academic year, owning a smartphone, and willing to participate. Students who did not complete the questionnaire fully were excluded.
4.3 Data Collection Instrument
A self-administered structured questionnaire served as the primary data collection tool. Section A captured demographic characteristics (age, stream, year of study, residence, family income). Section B contained 15 items on smartphone usage patterns and their academic and behavioral impact, measured on a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). All items were closed-ended to facilitate systematic analysis. Data were collected over a period of three weeks during the academic year 2025–26. The questionnaire was administered in person during free periods and breaks, with the researcher present to clarify any items if required. Completed questionnaires were reviewed immediately upon collection to ensure completeness, and any incomplete responses were excluded from the final dataset.
4.4 Statistical Analysis
Data were analyzed using IBM SPSS Statistics software. Descriptive statistics (frequency distributions and percentage analysis) were computed for all variables. The chi-square (χ²) test of independence was applied following standard statistical procedures outlined in Gupta and Kapoor (2007, 2020) to examine associations between categorical variables, using the formula:

where Oᵢ = observed frequency and Eᵢ = expected frequency. Degrees of freedom: . A significance level of α = 0.05 was adopted throughout.

5. Results
5.1 Demographic Profile
Table 1: Age Distribution of Respondents
	Age Group
	Frequency
	Percent (%)
	Cumulative (%)

	Below 19
	5
	7.35
	7.35

	19–21
	52
	76.47
	83.82

	Above 21
	11
	16.18
	100.00

	Total
	68
	100.00
	


76.5% of respondents belonged to the 19–21 age group, representing the core undergraduate cohort.
Table 2: Residence of Respondents
	Residence
	Frequency
	Percent (%)
	Cumulative (%)

	Urban
	28
	41.18
	41.18

	Rural
	40
	58.82
	100.00

	Total
	68
	100.00
	


A majority (58.8%) of students were from rural backgrounds.
Table 3: Annual Family Income
	Income Range (INR)
	Frequency
	Percent (%)
	Cumulative (%)

	Below 1,00,000
	12
	27.65
	27.65

	1,00,000–3,00,000
	31
	50.51
	78.16

	Above 3,00,000
	25
	21.84
	100.00

	Total
	68
	100.00
	


50.51% of respondents came from a middle-income household (₹1,00,000–₹3,00,000/year).
Table 4: Year of Study
	Year of Study
	Frequency
	Percent (%)
	Cumulative (%)

	1st Year (2nd Sem)
	19
	27.94
	27.94

	2nd Year (4th Sem)
	25
	36.76
	64.71

	3rd Year (6th Sem)
	24
	35.29
	100.00

	Total
	68
	100.00
	


Participation was well-distributed across academic years; 2nd year students formed the largest group (36.8%).
Table 5: Academic Stream
	Stream
	Frequency
	Percent (%)
	Cumulative (%)

	Science
	43
	63.24
	63.24

	Arts
	19
	27.94
	91.18

	Commerce
	6
	8.82
	100.00

	Total
	68
	100.00
	


Science stream students constituted 63.2% of the sample.
5.2 Smartphone Usage Patterns
Table 6: Duration of Smartphone Ownership
	Duration (Years)
	Frequency
	Percent (%)
	Cumulative (%)

	≤1 year
	13
	19.12
	19.12

	1–3 years
	29
	42.65
	61.76

	≥3 years
	26
	38.24
	100.00

	Total
	68
	100.00
	


80.9% of students had owned smartphones for more than one year.
Table 7: Daily Smartphone Usage (Hours)
	Daily Usage
	Frequency
	Percent (%)
	Cumulative (%)

	≤1 hour
	12
	17.65
	17.65

	1–3 hours
	18
	26.47
	44.12

	>3 hours
	38
	55.88
	100.00

	Total
	68
	100.00
	


55.88% of respondents exceeded three hours of daily smartphone use, surpassing the risk threshold identified by Zeng et al. (2026).
Table 8: Monthly Mobile Recharge Cost
	Cost (INR/month)
	Frequency
	Percent (%)
	Cumulative (%)

	≤200
	16
	23.53
	23.53

	200–500
	48
	70.59
	94.12

	>500
	4
	5.88
	100.00

	Total
	68
	100.00
	


70.6% of students spent ₹200–₹500 monthly on mobile recharge, reflecting regular internet consumption.
5.3 Awareness of MYYY Scheme
Table 9: Awareness of Mukhyamantri Yuba Yogayog Yojana (MYYY)
	Awareness
	Frequency
	Percent (%)
	Cumulative (%)

	Yes
	41
	60.29
	60.29

	No
	27
	39.71
	100.00

	Total
	68
	100.00
	


60.3% of respondents were aware of the MYYY digital accessibility scheme, primarily through college (26.5%) and media (17.6%).
5.4 Academic and Behavioral Impact (Likert Responses)
Table 10: Summary of Likert-Scale Responses (Items 13–27)
	Item
	Topic
	Agree/Strongly Agree (%)
	Neutral (%)
	Disagree/Strongly Disagree (%)

	Q13
	Skill development via smartphone
	86.76
	7.35
	5.88

	Q14
	Online group discussions
	89.71
	8.82
	1.47

	Q15
	Games/social media over study
	29.41
	38.24
	32.35

	Q16
	Smartphone distracts from studies
	58.82
	19.12
	22.06

	Q17
	Helps study more efficiently
	61.76
	27.94
	10.29

	Q18
	Improved academic performance
	61.76
	33.82
	4.41

	Q19
	Quick feedback from others
	85.29
	11.76
	2.94

	Q20
	Helps interact with others
	94.12
	4.41
	1.47

	Q21
	Enables longer conversations
	86.76
	13.24
	0.00

	Q22
	Used for assignments/presentations
	83.82
	7.35
	8.83

	Q23
	Does not use email
	69.12
	17.65
	13.23

	Q24
	Course registration via smartphone
	83.82
	8.82
	7.35

	Q25
	Impacts classroom concentration
	23.53
	45.59
	30.88

	Q26
	Academic performance increased
	47.06
	33.82
	19.12

	Q27
	Negative impact on moral values
	36.76
	32.35
	30.88


Smartphones are widely used for academic tasks, yet notable proportions report distraction effects and moral concern.

5.5 Hypothesis Testing
Hypothesis 1 (H₁): There is no significant association between Year of Study and Attention from Studies.

Table 11: Cross-tabulation – Year of Study × Attention from Studies
	Year of Study
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree 
	Total

	1st Year
	10
	4
	3
	2
	0
	19

	2nd Year
	16
	4
	2
	3
	0
	25

	3rd Year
	5
	1
	8
	10
	0
	24

	Total
	31
	9
	13
	15
	0
	68


χ² calculated = 18.543 | df = 8 | χ² tabulated (p=0.05) = 15.507 → Null hypothesis REJECTED
Interpretation: Since χ² calculated (18.543) > χ² tabulated (15.507) at α = 0.05 with 8 degrees of freedom, H₁ is rejected. There is a statistically significant association between year of study and attention from studies, indicating that academic level influences how smartphone usage affects concentration.

Hypothesis 2 (H₂): There is no significant association between Age and Impact on Moral Values.

Table 12: Cross-tabulation – Age × Negative Impact on Moral Values
	Age Group
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree 
	Total

	≤19 years
	3
	1
	0
	1
	0
	5

	19–21 years
	14
	5
	18
	13
	2
	52

	>21 years
	1
	1
	1
	5
	3
	11

	Total
	18
	7
	19
	19
	5
	68


χ² calculated = 16.159 | df = 8 | χ² tabulated (p=0.05) = 15.507 → Null hypothesis REJECTED

Interpretation: Since χ² calculated (16.159) > χ² tabulated (15.507) at α = 0.05 with 8 degrees of freedom, H₂ is rejected. A statistically significant association exists between age and perceived negative impact on moral values. Younger students appear more susceptible to digital influence on ethical behaviour.

6. Discussion
6.1 Smartphone Usage and Academic Impact
More than half the respondents (55.88%) exceeded three hours of daily smartphone use, consistent with the dose–response threshold identified by Zeng et al.,(2026) who confirmed that usage beyond this level is associated with significantly negative academic and health outcomes. The present findings corroborate this effect within the context of Indian female undergraduates. Smartphones concurrently served major academic roles: skill development (52.9%), group discussions (52.9%), and rapid feedback (73.5%), echoing observations by HemaLatha and Aruna(2025) and Naidu(2018) who documented smartphones as primary academic support tools among Indian undergraduates.
Nonetheless, 58.82% of students agreed that smartphones distract from studies, aligning with Umarji and Patel(2024) who found a significant inverse relationship between smartphone addiction scores and academic performance. Kuş (2025) and Paterna et al. (2024) corroborated this through meta-analytic evidence, confirming that technology-related factors and problematic smartphone use are consistently associated with lower academic achievement across student populations. Ghazali et al. (2026) extended these findings by documenting concurrent associations between smartphone addiction, anxiety, and depression alongside academic decline, while Lukram et al. (2026) demonstrated similar patterns in a prospective study. The coexistence of academic utility and distraction supports a nuanced interpretation: smartphone impact depends on usage mode and duration, not merely on device access.

6.2 Behavioral and Social Implications
Strong social connectivity benefits were observed, with 94.1% of respondents agreeing smartphones facilitate interactions and 86.8% affirming they support longer conversations. This aligns with Sun et al.,(2023) who found that community-oriented smartphone use yields positive social capital outcomes. However, 29.4% of students acknowledged using smartphones primarily for gaming and social media rather than academic purposes, reflecting a behavioral shift toward recreational digital engagement documented across global student populations.
6.3 Mental Health and Moral Values
The perceived negative influence of smartphones on moral values (acknowledged by 36.8% of respondents) is an underexplored dimension. Haque et al. (2024) demonstrated associations between excessive smartphone use and depression among Indian students, and Neophytou et al. (2021) documented impairments in emotional regulation from excessive screen time. Similarly, Pundir et al. (2026) reported that problematic phone use was linked to psychological distress and reduced self-esteem among college students. Orben et al. (2022) further highlighted that adolescence and early adulthood represent periods of heightened developmental sensitivity to social media, making behavioral and ethical outcomes particularly susceptible to digital influences during this stage. Sándor et al. (2025) demonstrated that emotional regulation difficulties mediate the relationship between problematic smartphone use and social anxiety, reinforcing that the psychological consequences of smartphone overuse extend well beyond academic performance. The present findings extend these concerns to ethical and value-based development, particularly for younger age groups as confirmed by hypothesis testing. This aligns with developmental psychology literature identifying late adolescence as a critical period for ethical identity formation.
6.4 Academic Level and Attention
The significant chi-square result linking year of study to classroom attention suggests that academic pressure modulates smartphone distraction impact. Senior students may face heightened demands making distractions more consequential, while first-year students may use smartphones more for exploration and social adjustment. Devi et al.(2025) similarly noted differential addiction risk profiles across academic years, reinforcing the need for year-specific digital wellness interventions tailored to students' academic stage.

7. Conclusion
This study provides empirical evidence on the dual impact of smartphone usage among female undergraduate students at Maharaja Bir Bikram College. Smartphones serve as valuable tools for academic activities, social communication, and skill development. However, the majority of respondents reported daily usage exceeding three hours, associated with reduced academic concentration and perceived adverse effects on moral values.
Chi-square testing confirmed statistically significant associations: (a) year of study and attention from studies (χ² = 18.543, df = 8, p < 0.05) and (b) age and perceived negative impact on moral values (χ² = 16.159, df = 8, p < 0.05). Both null hypotheses H₁ and H₂ were rejected. These findings reinforce the need for higher educational institutions to develop digital wellness frameworks that balance the academic utility of smartphones with protective measures against their negative consequences, promoting responsible and purpose-driven digital engagement among students.

8. Limitations
Several limitations should be considered when interpreting these findings. First, the sample was drawn from a single institution using convenience sampling, limiting generalizability. Second, the sample size of 68 participants constrains statistical power and sub-group analysis. Third, the cross-sectional design precludes causal inferences about directions of observed relationships. Fourth, self-reported Likert data are susceptible to social desirability bias. Fifth, the three-week data collection window may have introduced seasonal variation in usage patterns. Future research should employ longitudinal, multi-institutional designs with larger, stratified samples to establish causal pathways and enable robust sub-group comparisons.

9. Recommendations
Based on the findings, the following evidence-informed recommendations are proposed:
Monthly Talent Competitions: Regular co-curricular competitions (debate, drama, sports, creative arts) engage students productively and reduce excessive leisure screen time.

Yoga and Mindfulness Sessions: Voluntary daily or weekly yoga and meditation programme can reduce stress, improve concentration, and foster intrinsic motivation to limit screen time.

Digital Literacy Workshops: Structured workshops on social media algorithms, screen time management, and digital wellness strategies empower students to self-regulate usage patterns.

Physical and Sports Activities: Investment in indoor and outdoor sports infrastructure encourages healthy habits that naturally reduce screen dependency.

Peer-Led Digital Wellness Programmes: Student-led initiatives and campus campaigns on responsible digital behavior can reach peers more effectively than institutional directives alone.
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