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Usage of digital device and engagement in social media provide a remarkable opportunity for connecting
students with a wider and more diverse range of learning resources. It has rapidly transformed the educational
sector. This study aims to provide insights into the nuanced relationship between students’ digital device usage,
social media engagement, and their achievement in mathematics at grade nine. It adopts a cross-sectional
research design with a quantitative approach. A multi-stage stratified proportionate sampling technique was
used to obtain a representative sample. Consequently, 415 students were selected through proportionate
allocation from Bardiya district, Nepal. Data were analyzed by t-test and one-way ANOVA. The findings
reveal that personal device ownership, duration of use, and purpose of use were each significantly associated
with mathematics achievement. It highlights the need to guide students toward purposeful use of digital
devices, and managing time is necessary to enhance mathematics achievement.
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Introduction

Digital device usage has rapidly transformed the
educational sectors and made it easy for learners to get
immediate access on information, fostering new educational
approaches. Specifically, the growing use of computers,
laptops, and smartphones has enabled people to access
knowledge beyond traditional schools, extending learning
opportunities (Lang & Sorgo, 2024). In today'’s classroom,
digital devices serve as supplementary tools for educational
resources in a modern learning environment. Social media
platforms, such as WhatsApp, Instagram, TikTok, Facebook,
and YouTube, also provide a remarkable opportunity for
connecting students as an informal learning tool. Digital
devices and social media both provide opportunities
for accessing online resources, collaborative learning,
educational applications, and educational information
that can enhance students’ understanding and academic
performance. Thus, both developed and developing
countries, including Nepal, are formulating an ICT policy
and investing in digital learning through the development
of digital infrastructure.

Digital device usage facilitates personalized learning,
and social media such as WhatsApp, Instagram, TikTok,
Facebook, and YouTube are helpful for students to find
educational videos, e-books, and additional materials.
Therefore, both digital devices and social media can help
fulfill their academic needs (Kuswantara, 2024). With this
ease of access, the learning process is not limited by time
or space, allowing students to study freely whenever and
wherever they want. Some platforms even offer interactive
and entertaining information, which can help students stay
motivated to learn. Despite these facilities, digital device
usage and social media engagement in educational
settings do not necessarily indicate proficiency in their use.
For instance, Joshi et al. (2024) found increased use of
social media for communication and entertainment rather
than learning in academia during the lockdown period
in Nepal. Secondary level students are among the most
active demographics when it comes to using social media
in their daily lives and commonly use it to communicate
with friends, share information, and even for fun. This is
because of increased time and frequency of digital device
usage. Hence, it is important to distinguish between usage
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frequency and digital competence of students (Clemente-
Sudrez et al., 2024). While it expands access to resources,
excessive usage can negatively impact students' cognitive,
emotional, and social well-being (Odgers & Jensen,
2020), and as a result, it affects learning performance. For
instance, recent studies such as Amez and Baert (2020),
Domingues-Montanari (2017), and Odgers and Jensen
(2020) have reported a negative association between
continued digital device usage and academic performance,
particularly in mathematics (KERIS, 2023; OECD, 2023).
However, completely prohibiting digital devices may not
be an effective solution, as their moderate and purposeful
use, when guided appropriately, can positively contribute to
students’ learning outcomes.

In the context of Nepal, Upadhyay and Sedain (2019)
studied the impact of social networking on medical science,
Kafle et al. (2025) studied internet addiction among school
students, Jha and Joshi (2025) studied digital technology
usage in undergraduate students in medical science.
However, there is a lack of studies about the usage of digital
devices and social media engagement that focus on the
secondary level, especially in mathematics achievement.
Mathematics learning achievement is an essential indicator
in evaluating the quality of mathematics education (Siswanto
& Susetyawati, 2024), and technology-based teaching is a
predictor of critical mathematics (Chapai, 2022). Hence,
it is necessary to understand the actual effect of digital
devices and social media on mathematics achievement in
the digital age. To address this research gap, the present
study focuses on Grade 9 students who are the future of
educational development and the foundation of higher
education. In the context of secondary education, students
face increasing academic pressure and are required to
develop effective study habits. In the era of increasing
digitalization, it is necessary to understand how students
use digital devices and social media engagement and
how it influences their academic achievement. Hence, this
study aims to identify secondary-level students based on
digital device usage patterns and analyze their academic
characteristics. This study is intended to provide insights
into the nuanced relationship between digital device usage,
social media engagement, and their achievement, thereby
offering practical recommendations for educators and
policymakers. For this purpose, the following research
questions were formulated.

1. What is the status of grade nine students’ access
to technology and social media in terms of access,
purpose, and duration of use?

2. What are the influences of the usage of digital devices
and social media (WhatsApp, Facebook, and YouTube)
on mathematics achievement?

Literature Review

A systematic review of the scientific literature by Amez
and Baert (2020) shows a negative association between
increased smartphone usage and students’ academic

success, particularly when usage is frequent and non-
academic in nature. This review suggests that digital
devices provide academic as well as a lot of useful
information; however, excessive or unregulated use may
negatively impact students’ learning outcomes. Yun and
Kim (2025) found that those students who use the digital
device for learning purposes showed high levels of learning
engagement, instructional activities, and academic
performance compared to those who used them for multi-
purpose and Non-Learning Purposes. Further, their study
focuses on specific guidelines and training for effective
device usage in educational settings. Numerous studies
have emphasized that digital devices have negative impacts
on physical, cognitive, and emotional well-being across
all age groups (Domingues-Montanari, 2017; Odgers
& Jensen, 2020). Despite the findings of the negative
impact of numerous studies, the usage of digital devices in
educational settings continues to speed up. On the analysis
of Program for International Student Assessment (PISA)
data, the Korea Education and Research Information Service
(KERIS) found a negative correlation between dependence
on digital devices and mathematics achievement among
Korean adolescents, with each additional hour of digital
device use associated with an average 3-point decrease in
mathematics scores. Further, this study shows that students
who used digital devices for more than 7 hours a week
performed better than those who used them for less than
1 hour (Korea Education and Research Information Service
(KERIS), 2023; OECD, 2022). Min and Seo (2024) explored
the relationship between tablet/computer use for at-home
schoolwork and reading achievement using 2016 U.S. data
from the Progress in International Reading Literacy Study
and found that weekly and daily users had lower reading
achievement than non-users. This indicates that excessive
usage time on digital devices, even for academic purposes,
may not always translate into improved performance and
may require balanced and guided use. Joshi et al.(2025)
analyzed the results from PISA 2022 and found that the
time of using digital resources such as desktop or laptop
computers, smartphones, internet access (except on
smartphones), and videos or online games for learning
mathematics out of school were the strong predictors of
mathematics achievement.

Social media users are increasing day by day in every
aspect of their lives. Some research indicates that social
media engagement plays a crucial role in motivating
students to learn mathematics when they actively interact
with mathematical content on digital platforms and learning
strategies, while others show that excess engagement
and use of social media have a negative role in students’
academic learning. Almagro and Edig (2024) investigated
the impact of computer attitudes and social media
engagement on students' motivation to learn mathematics
and found a positive relationship between users’ computer
attitudes and active social media engagement. Their
findings suggest that engagement via social media
contributes more to learning motivation than traditional
computer use alone, highlighting its unique role in learning
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mathematics education. A contrast perspective reveals
that not all forms of social media interaction promote
academic performance. Razali et al. (2024) indicated
that the time spent on social media per day, tolerance,
and intense desire were significant predictors of students’
performance, while impaired control, harmful use, and
social media engagement were not significant predictors
of students’ performance. This finding clarifies that the
quality and strength of engagement are more important
than mere participation in social media. In the context of
Nepal, Joshi et al. (2024) found increment use of social
media for communication and entertainment rather than
learning in academia during the lockdown period. Their
study further shows that increased use was associated with
reduced academic concentration and lower engagement
in structured academic activities. Similarly, Upadhyay
and Sedain (2019) found that the majority of the students
used mobile phones as a device and showed a negative
relationship between excessive use of social networking sites
and academic performance, which in turn negatively affects
their academic results in medical science. Saqgib etal. (2024)
studied the grade ninth students’ engagement in learning
mathematics and found a significant relationship between
students’ engagement (cognitive, social, emotional) and
mathematical achievement. Further, their study suggests
social interaction, including online communication and peer
support, may enhance students’ persistence and problem-
solving abilities. From this perspective, we easily position
social media as a component of social and cognitive
engagement ecosystems that influence mathematics-
learning outcomes.

Methods

This study adopts a cross-sectional survey research design
with quantitative research methods. It is a part of the Small
Research Development and Innovation Grants (SRDIG)
project of the University Grants Commission, Nepal.
This project was conducted under the title “Mediating
role of academic procrastination on technology use and
mathematics achievement”. However, the present article
specifically focuses on the status of sample characteristics
and their influence on mathematics achievement. Students’
academic procrastination component and mediation
analysis are planned to be reported separately in a
subsequent publication derived from the same project.

Seven thousand and eleven students of 86 community
schools were considered as the study population for this
research. It also shows there are approximately 82 students
in a school. Using the online sample size calculator (hitps://
www.calculator.net/sample-size-calculator.html), 365
sample size was deemed appropriate for this population
(Costa et al., 2022). By adding 10% non-response errors
(Joshi et al., 2021), it became 402. Hence, 5 schools were
sufficient for data collection. However, previous evidence
(e.g., Bhattarai et al., 2020; MoE, 2015; UNICEF, 2019)
shows that the attendance rate of secondary level students
in Lumbini province was 41.5% only. Hence, the required
number of sampled schools were 12. To reduce gender

bias and ensure the natural proportion, the researcher
took the present students in class during data collection in
the selected school. Thus, the final sample became 415.
A multi-stage stratified proportionate sampling technique
was employed to select sample schools and students. Data
were collected through face-to-face mode by sharing the
research instrument in the presence of the researcher by
visiting the selected schools for the research. Although
the project included instruments related to academic
procrastination, the present study utilized only the sample
characteristics and achievement-related variables relevant
to the obijectives of this paper. Students’ mathematics
achievement scores were utilized from institutional records
based on the terminal examination conducted before
data collection. Mean, SD, t-test, and ANOVA were used
to show the significant level of use of digital devices and
engagement in social media on mathematics achievement.
The mathematics achievement score was compared with
the national mean achievement score of 35.

Results

Table 1 shows that respondents are almost equally divided
in terms of ownership of personal digital devices. The
majority of respondents (50.4%, N= 209) have their own
devices, whereas (49.6%, N=206) do not have their own
devices. Among the available devices, Android mobile
phones are slightly more common (54.5%, N= 226)
than laptops (45.5%, N= 189), indicating that mobile-
based learning is more widespread than computer-based
access. In terms of purpose, most students primarily use
digital devices for academic work (59.3%, N=246), while
a smaller proportion uses them for entertainment (26.5%,
N=110) and communication (14.2%, 59). This suggests
that although devices are available, they are being used
more for learning-related activities than for other purposes.
Regarding study time, the maijority of students (59.5%,
N=247) spend 1-2 hours daily on digital devices for
academic work, while (25.3%, N=105) spend less than
one hour, and only (15.2%, N=63) spend 2-3 hours. This
indicates a moderate level of academic engagement with
digital tools.

Table 2 shows the status of participants’ characteristics
based on social media engagement. The table shows a
large proportion of students (78.3%, N=325) reported
using social media, while only (21.7%, N=90) do not use
it. Among platforms, YouTube is the most frequently used
(69.6%, N=289), followed by Facebook (21.7%, N=90),
WhatsApp (4.1%, N=17), and a very small group reporting
no use (4.6%, N=19). This clearly shows that video-based
learning and entertainment through YouTube dominate
students’ online activity.
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Table 1: Respondents’ Characteristics Based on Digital Device Access and Usage Patterns

Variable Frequency Percentage
Ownership of a digital device

No 206 49.6
Yes 209 50.4
Access to a digital device

Android Mobile 226 54.5
Laptop 189 45.5

Variable Frequency Percentage
Purpose to use digital device

entertainment 110 26.5
Communication 59 14.2
Academic work 246 59.3
Time duration in digital device for academic work

Less than one hour 105 25.3
1-2 hrs 247 59.5
2-3 hrs 63 15.2

Table 2: Respondents’ Characteristics Based on Social
Media Engagement

Variable Frequency | Percentage
Engagement in Social media

No 90 21.7
Yes 325 78.3
frequently used social media

No use 19 4.6
WhatsApp 17 4.1
Facebook 90 21.7
YouTube 289 69.6

Table 3 presents the influence of digital device users on
mathematics achievement among Grade 9 students. The
results revealed a statistically significant difference between
students who own a personal digital device and those who
do not. Specifically, students with their own digital devices
demonstrate higher mathematics achievement (Mean =
49.03, SD = 23.79), with a p-value of 0.00, confirming
the significance of the difference. Similarly, moderate time
duration 1-2 hours of students using digital devices for
academic work (mean=47.09, SD=22.67) is significant
than others having p-value of 0.01. Post hoc result shows
that the duration of time spent by student on digital
devices for academic work has a significant effect on their
mathematics achievement scores. Specifically, students

who use digital devices for 1-2 hours achieve significantly
higher scores than those who use them for less than one
hour, with a mean difference of 7.89 (p = .00). Similarly,
students in the 1-2 hours group also perform significantly
better than those who use devices for 2-3 hours, with a
mean difference of 6.98 (p = .02). However, there is no
significant difference between students who use devices for
less than one hour and those who use them for 2-3 hours
(p = .95). Overall, these findings suggest that moderate
use (1-2 hours) of digital devices for academic purposes is
associated with higher mathematics achievement, whereas
both lower and higher usage levels are comparatively
less effective. In regarding of purpose of using digital
devices, Result shows that students who used digital device
by focusing in academic work have better achievement
(mean=47.80, SD=23.47) than those who used them
for communication and entertainment purposes. Tukey
post hoc results show that the purpose of using digital
devices has a significant effect on students’ mathematics
achievement scores in certain comparisons. Specifically,
students who use digital devices for academic work
perform significantly better than those who use them for
entertainment, with a mean difference of 10.03 (p < .001).
This shows a clear advantage of academic-oriented digital
usage in improving mathematics achievement. However,
no significant difference is found between entertainment
and communication purposes (p = .31), nor between
communication and academic work (p = .21).

Table 3: Influence of digital device on academic achievement

Categories Frequencies Mean
Own personal digital Device

No 206 39.75
Yes 209 49.03
Time used in Digital device for academic work

<1lhrs 105 39.65
1-2 hrs 247 47.09
= 2 hrs 63 41.90
Purpose of using digital devices

Entertainment 110 37.77
Communication 59 42.71
Academic work 246 47.80

SD t-value Sig.
17.01 -4.57 0.00
23.79

F-value
16.80
22.67 5.15 0.01
20.32
16.39 9.08 0.00
15.46
23.47
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In Table 4, the results revealed that social media engagement
has a significant influence on students’ academic
achievement in mathematics. Students who engage in
social media demonstrate higher mean achievement
scores (Mean = 46.98, SD = 21.59) compared to those
who do not use social media (Mean = 35.19, SD =
16.81). The difference between these groups is statistically
significant (t = -4.77, p = 0.00), indicating that social
media engagement is associated with better academic
performance. Furthermore, when examining the frequency
and type of social media use, a significant difference is also
observed among different user groups (t = 14.86, p =
0.00). Among the platforms, students who frequently use
YouTube show the highest academic achievement (Mean
= 48.58, SD = 21.58), followed by non-users (Mean =
41.58, SD = 18.48) and WhatsApp users (Mean = 39.82,
SD = 16.95). In contrast, Facebook users have the lowest
mean achievement (Mean = 32.54, SD = 16.04). The
post hoc result indicates a significant difference between
Facebook users and YouTube users. Specifically, students
who frequently use YouTube achieve significantly higher
scores than those who use Facebook (Mean Difference =
16.03, p = 0.00).

Table 4: Influence of Social media on academic achievement

Categories | Frequencies | Mean | SD | t-value | Sig.

Engagement in Social Media

No 90 35.19 16.81 -4.77 0.00
Yes 325 46.98 21.59

Frequently use social media

No user 19(4.6) 41.58 18.48 14.86 0.00
WhatsApp 17(4.7) 39.82 16.95

Facebook 90(21.7) 32.54 16.04

YouTube 289(69.6) 48.58 21.58

Discussion

This study aimed to find the influence of digital devices
and social media engagement on the mathematics
achievement of grade nine students. The present study
found that students who have their own personal digital
devices achieve significantly higher scores in mathematics,
which suggests that access to technology could enhance
learning opportunities. This aligns with the findings of
Amez and Baert (2020). They argued that digital devices
provide valuable academic resources and information that
can support learning. However, their review also suggests
that increased smartphone usage and non-academic use
may hamper students’ academic success. The present
study shows that students who used digital devices for
1-2 hours for academic purposes performed better than
others did, and this finding balances the Amez and Baert
(2020). Our finding is also strongly supported by Yun and
Kim (2025). They found that those students who use the
digital device for learning purposes showed high levels of
learning engagement, instructional activities, and academic
performance compared to those who used it for multi-

purpose and non-Learning Purposes. This study suggests
providing specific guidelines and training for effective
device usage in educational settings. Thus, the current
result reinforces the importance of purposeful and guided
use of digital devices.

At the same time, the findings are understood in relation
to studies reporting negative impacts of digital device
usage. For instance, Domingues-Montanari (2017) and
Odgers and Jensen (2020) highlighted the potential
negative physical, cognitive, and emotional consequences
of excessive digital device usage. Similarly, evidence from
PISA data (KERIS, 2023; OECD, 2023) indicates that
increased time spent on digital devices is associated with
lower mathematics achievement. However, these studies
also suggest a nuanced relationship, as moderate use can
still be beneficial. This is consistent with our study, where
moderate academic use (1-2 hours) was associated with
better achievement. In contrast, Min and Seo (2024) found
that frequent use of digital devices, even for schoolwork,
was linked to lower reading achievement, emphasizing
that excessive use does not necessarily translate into better
academic performance. Therefore, the present findings
support the argument that it is not merely access or time
spent, but the quality, purpose, and balance of use that
determine academic outcomes. Furthermore, the findings
are in line with Joshi et al. (2024), who reported that the
use of digital resources for learning mathematics is a strong
predictor of achievement, reinforcing the positive role of
academically oriented technology use.

Regarding social media engagement, the present study
found that students who engage in social media have
significantly higher mathematics achievement than non-
users. This supports the findings of Alimagro and Edig (2024),
who reported that social media engagement is associated
with students’ motivation to learn mathematics. Their study
suggests that interactive and engaging digital environments
can enhance students’ interest and participation in learning.
Similarly, Saqib et al. (2024) found that different forms of
student engagement—cognitive, social, and emotional—
are significantly related to mathematics achievement,
indicating that interaction and communication, including
through online platforms, can enhance learning outcomes.
From this perspective, social media can act as a medium
that promotes collaboration, discussion, and problem-
solving among students.

However, the present study also highlights that not all
types of social media use are equally beneficial. The study
presents a counterintuitive finding, students who reported
using Facebook showed lower mathematics achievement
comparing than non-users. Usually, social media is assumed
to provide an opportunity for communication and learning
support. This contrast finding may be confounded by socio-
economic status, selection bias, or other factors. That
Students from lower SES backgrounds may rely more heavily
on Facebook due to limited access to other educational
technologies and resources, which could indirectly relate
to lower academic achievement(Marker et al., 2018).
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However, our findings suggest a complex association
that requires further investigation using longitudinal or
controlled research designs. Further, findings indicate that
students who frequently used YouTube achieved significantly
higher scores than Facebook users, and the post hoc
analysis confirmed this difference as statistically significant.
This finding is consistent with  Razali et al. (2024), who
emphasized that the quality and nature of social media
engagement are more important than mere usage. While
some forms of engagement (such as educational video
content on YouTube) can support learning, others (such
as passive browsing or non-academic interaction on
Facebook) may not contribute to academic performance.
Therefore, the current findings extend existing literature by
demonstrating that platform-specific usage matters, with
educationally oriented platforms having a more positive
impact on mathematics achievement.

Conclusion

This study aimed to examine the influence of digital device
usage and social media engagement on the mathematics
achievement among grade nine students. The study shows
that ownership and purposeful use of digital devices
are positively associated with students’ mathematics
achievement. In particular, students who used digital
devices for a moderate duration (1-2 hours) for academic
purposes demonstrated significantly higher achievement
compared to those with either lower or higher usage levels.
This indicates that not only access to technology, but also the
purpose and balanced use of digital devices, play a crucial
role in enhancing learning outcomes. Similarly, social media
engagement was found to have a significant relationship
with mathematics achievement. Students engaging in social
media have higher achievement compared to non-users,
suggesting that social platforms may provide opportunities
for interaction, communication, and learning support.
However, the results also indicate that the type of platform
matters, as YouTube users performed significantly better
than Facebook users. Overall, the study highlights that
academically oriented and interactive digital engagement
contributes positively to mathematics achievement, while
non-academic or passive use may not yield similar benefits.

The findings of this study have several important educational
implications. First, educators and policymakers should not
discourage digital devices and social media use entirely;
instead, they should promote purposeful and guided usage
for learning, particularly in mathematics education. Schools
can integrate digital literacy programs that help students
distinguish between academic and non-academic uses
of technology and encourage productive engagement
within a limited and balanced period. Second, teachers
should consider incorporating social media platforms,
especially educational ones like YouTube, into teaching
and learning activities to enhance student engagement
and understanding. Training programs for teachers on
effective integration of digital tools can further strengthen
instructional quality. Finally, parents should be made aware
of the importance of monitoring and guiding children’s

digital behavior to ensure that usage supports rather than
hinders academic achievement.

Despite its contributions, this study has several limitations.
First, the study is limited to grade nine students and only one
district, Bardiya. Hence, that may restrict the generalizability
of the findings to other grade levels or districts. Second,
the research design is cross-sectional in nature; therefore,
it cannot establish causal relationships between digital
device usage, social media engagement, and mathematics
achievement. Third, the study depends on self-reported
data regarding digital device usage and social media
engagement, which may be subject to response bias. Finally,
the study did not examine other influencing factors such as
socio-economic status, teacher effectiveness, or parental
monitoring in detail, which may also play a significant role
in students’ academic achievement.
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