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Abstract— The study aimed to predict the effect of mobile phones on students’ academic performance using Machine Learning,
focusing on the Faculty of Science at the Federal University Birnin Kebbi (FUBK). With the increase in the prevalence of mobile
phone usage among students, there is concern about its effect on academic performance. A total of 227 students partakes in the
research, with a gender balance of 57.3% male and 42.7% female. Online Questionnaire was distributed for data collection among
students from 200Level to 400Level, and responses were cleaned and preprocessed to ensure consistency and accuracy. Analysis
was conducted using Python, employing two models: Random Forest (RF) and Decision Tree (DT). However, the results
indicated that DT achieved an R2 score of 57%, whereas RF achieved an R2_score of 63% in predicting students' grade point
averages based on their mobile phone usage. Other models, like Linear Regression, K-Nearest Neighbor (KNN), and Neural
Network Regression, could also be explored for prediction purposes. This study recommends that universities consider
implementing predictive models to inform students about their expected grade point averages, aiding them in focusing on their
studies. Additionally, universities should encourage students to engage in meaningful tasks, providing additional data points for
predictive models and improving their accuracy. Lastly, it is advised that universities be mindful of the ethical implications
associated with the use of predictive models.
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1. Introduction learning, offering students the opportunity to enhance their
knowledge outside of traditional classroom settings. Studying

Advancements in technology have significantly transformed ~ the impact of mobile phone use on academic outcome is
the |andscape of education, Offering students unpara“e|ed crucial for Understanding whether these devices genuin9|y aid
access to information and resources through technological learning or if their distractions outweigh their benefits. Such a
gadgets such as mobile phones, laptops, and tablets [1].  study helps discern the fine line between productive and
However, concerns have emerged regarding the potential unproductive usage, offering a basis for educational policies
negative impact of mobile phone use on academic that maximize benefits. As mobile phone usage among
performance. Excessive dependence on mobile phones may  Sstudents continues to increase, there is a noticeable shift in
hinder critical thinking skills, disrupt attention spans, and ~ Study habits, information processing, and communication.
impede traditional learning methods [2]. Today, technology Research on the effect of mobile phones on academic outcome
has become deeply ingrained in daily life, influencing various ~ can provide valuable insights into these behavioral shifts.
aspects including communication, entertainment, and Recognizing how the presence of a mobile device alters the
education [3, 4]. Mobile phones have evolved into attention span, time management, and study routines will
multifunctional devices known as smartphones, offering not ~ allow educators and policymakers to develop strategies that
only communication capabilities but also access to a wide  foster a more conducive learning environment, balancing
array of educational resources [5]. With smartphones  technological advantages with effective study practices.
becoming increasingly affordable and ubiquitous, they have ~ Mobile phones have also brought about significant
become indispensable tools for individuals of all ages [6]. The ~ improvements in digital literacy, an increasingly valuable skill
integration of mobile phones in educational contexts has in modern academia and the workforce. Students who learn to
transformed learning, providing students with immediate ~ Nhavigate digital resources through mobile phones often
access to academic resources, digital libraries, and online  Perform better on research-based projects, assignments, and
educational tools [7]. This technology enables self-directed ~ Presentations. However, it is critical to assess whether
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increased screen time due to mobile device usage
inadvertently hampers academic success. By studying this
dynamic, institutions can promote balanced, responsible
mobile phone usage that supports academic goals rather than
detract from them. As technology advances, mobile phones are
likely to become more integral to education. Understanding
their current impact on academic performance can help to
prepare educational institutions for future trends. As
universities move toward more digital and hybrid learning
models, studying mobile phone usage patterns among students
provides foundational knowledge that can guide the
development of future educational frameworks. This research
can help institutions create policies that embrace technological
advancements while maintaining rigorous academic standards,
ensuring that students gain the maximum benefit from both
digital and traditional resources. This work studies the effect
of mobile phone usage on the academic outcome of students in
the Faculty of Science, FUBK, Nigeria, using machine
learning techniques. The outcomes aid vital insights into the
relationship between phone usage and students' academic
outcomes, hence, shedding light on the potential distractions
and benefits associated with mobile phone usage. The
outcomes of this work will inform educators, policymakers,
and parents about the need for guidelines and regulations
governing mobile phone use in academic settings. By
identifying the indicators that influence students' academic
performance, this work can contribute to the development of
strategies to minimize distractions and maximize the
educational benefits of mobile technology. Ultimately, this
study aimed to enhance student learning outcomes, improve
academic performance, and bridge the digital divide, ensuring
that students harness the potential of technology to support
their educational goals without compromising their cognitive
skills and overall academic success.

1.1 Problem Statement

The prevalent use of mobile phones among students pursuing
higher education raises concerns regarding their potential
impact on academic performance. Excessive engagement with
mobile devices for non-academic activities, including social
media and gaming, can lead to distractions, reduced study
time, and lower retention of information, ultimately resulting
in poor academic outcomes [8]. As mobile phone usage
becomes increasingly pervasive among students, there is a
need to investigate its correlation with academic performance
[9]. This work aimed to ascertain the extent to which mobile
phone usage influences students’ academic performance.

1.2 Research Hypotheses

This work proposes the following hypothesis as per below:
H1: There is a relationship between regular mobile phone
usage and face-to-face social interaction among students.

H2: The amount of time spent on mobile phones correlates
with students' academic outcome.

H3: The purpose of mobile phone usage affects students'
academic performance.

H4: Multitasking, such as using mobile phones for non-
academic tasks during lectures, is associated with decreased
attention span.
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1.3 Background

Technology is commonly understood as the application of
scientific knowledge to enhance human life, often involving
modification and manipulation of the human environment
[10]. This field of study encompasses the creation and
utilization ~ of  technical  media, exploring their
interconnectedness with various aspects of life, society, and
the environment, spanning topics such as industrial art,
engineering, applied science, and pure science [11]. Despite
its potential benefits, modern technology can impede learning
[12]. For instance, students who excessively rely on computers
may witness a decline in their math scores. However, when
utilized judiciously, modern technology can positively affect
learners' educational outcomes. For example, computers offer
personalized instruction, autonomy, and self-paced learning
opportunities, broadening educational horizons, particularly
for children in isolated rural communities or those facing
limitations due to disability or illness. The widespread
adoption of modern technologies, especially mobile phones
and computers has led to concerns about their adverse effects
on students' cognitive skills and academic performance [13].
Today, students lack analytical skills, creativity, and
perseverance more than ever before [14]. Additionally, a
digital divide has emerged with unequal access to technology
based on factors such as wealth, race, gender, and geography
[15]. In particular, mobile phones have been identified as a
significant cause of lecture-room distractions [16]. Often
likened to students' "lollipops,” mobile phones have become
ubiquitous, impacting concentration and reducing the time
spent on academic activities. Despite being primarily used for
communication, mobile phones serve multifunctional
purposes, akin to a mobile computer, enabling tasks such as
file storage and Internet browsing [17]. Although integrating
technology into lecture rooms has shown promise, there are
drawbacks to consider [18]. Although technology promotes
student readiness, engagement, and improvement in learning,
its unchecked use can lead to adverse effects. For instance,
excessive reliance on modern technology may alter cognitive
skills and basic psychology, affecting student development in
the lecture room [19]. Additionally, studies have struggled to
establish a definitive causal relationship between internet use
and student achievement, highlighting the contentious nature
of this issue [20, 21].

1.4 Potential Benefits and Detriments of Operating Mobile
Phones in Lecture Rooms

Research suggests that mobile phones in lecture rooms offer
various benefits, including increased motivation, relevance for
future work, pedagogical innovation support, and enhanced
interactivity [21]. Moreover, mobile phone use facilitates
content creation, assessment, instruction differentiation, and
reflection. However, studies have also identified the potential
disadvantages associated with mobile phone use in lecture
rooms. For instance, one study found that banning mobile
phones in classrooms led to improved standardized test scores,
particularly among low-achieving students, suggesting that
banning phones could mitigate educational inequalities [22].
Additionally, there is evidence of a negative association
between mobile phone use and the self-reported grade point
average (GPA), with unstructured mobile phone use in class
adversely affecting learning and grades.
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2. Related Work

Numerous works have studied the prediction of students'
academic performance by utilizing machine learning
methodologies to elucidate various factors influencing
educational outcomes. In their research, [23] developed a
model that incorporated student demographic characteristics
and semester-long activity metrics. Employing a Gradient
Boosting Machine (GBM) classification model, they identified
previous academic performance and attendance as critical
factors. However, significant economic circumstances were
not considered, as emphasized in [24]. Comprehending the
global challenge of academic achievement necessitates
accounting for its complex relationship with economic
development, employment, and overall societal well-being.

Nevertheless, research on this topic frequently relies on
traditional statistical methods applied to survey data [24]. By
leveraging 16 demographic characteristics, including age,
gender, and class attendance, they employed machine learning
techniques, like Random Forest, Logistic Regression, k-
nearest neighbors, and support vector machines (SVM),
achieving prediction accuracies ranging from 50% to 81%.
Another study [25] identified the key indicators affecting
school academic outcome and proposed a learning-based
model to elucidate their relationships. Their findings
emphasized factors such as school size, competition, and
parental pressure, with a regression tree analysis highlighting
the pivotal role of school size and sex ratio in predictive
accuracy. However, their model was specific to secondary
schools in Tunisia. Moreover, [26] proposed a machine-
learning-based model to identify students at risk of academic
underperformance, yielding a classification accuracy, up to
85%. However, unlike the present study, their focus was
primarily on student retention rather than the influencing
factors. While [27] introduced a learning model by considering
learning methods, social support, demography, health, and
academic performance indicators, their findings may not be
generalized to developing countries, such as those in Africa,
which face unique challenges. Additionally, [28] studied the
correlation between college students' Internet usage behavior
and academic outcome, achieving high accuracy in predicting
student outcomes. They suggested that Internet usage plays a
crucial role in students' academic performance. However, their
study is specific to the Chinese context. Furthermore, [29]
examined the efficacy of learning management system logging
in predicting student success. Accurately predicting student
academic outcome requires a holistic understanding of student
performance and its influencing factors. Various features, such
as course performance, student participation, demographics,
and psychomotor skills contribute to academic outcomes [30].
Meanwhile, [31] analyzed parental influence on academic
performance, highlighting attributes such as family size,
parental education, and home Internet access as significant
predictors. Similarly, [32] assessed the academic performance
of students in private institutions, emphasizing environmental
characteristics and academic context as influential factors.
Their findings underscore the importance of predicting
academic performance to enhance education quality and
support at-risk students. In their research, [33] explored the
relationship between app usage and students' academic
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performance, focusing particularly on grade-point averages.
They concluded that high and low performance is strongly
related to app usage behavior, highlighting the need for further
research on individual social media apps. However, this study
contends that this relationship was not evident in our findings.
Additionally, [34] conducted a systematic review, revealing
that most methods in contemporary literature still rely on
statistical approaches. This aligns with [35, 36, 37], where [36]
investigated the effect of phone usage on students'
achievement in public schools in Nigeria, utilizing chi-square
for hypothesis testing and simple percentages for research
questions. Similarly, [37] employed the mean, standard
deviation, and t-tests to analyze their study.

In summary, the review of the existing literature highlights
numerous issues faced by the education sector in developing
countries that contribute to a decline in student performance.
There is a need to comprehensively investigate the latent
factors influencing student performance because current
models often lack flexibility in analyzing multiple academic
and non-academic factors. Moreover, reliance on statistical
methods, particularly in our context, poses limitations and the
datasets used may not be universally applicable. Further
research is essential to address these gaps and provide
comprehensive insights into the factors influencing student
performance, especially by leveraging learning models.

3. Research Approach

The objective of this work is to propose predictive models
capable of accurately forecasting the effect of mobile phone
usage on students' academic outcome. To achieve this,
Decision Tree (DT) and Random Forest (RF) models were
proposed, as shown in Figure 1.

The conceptual framework of this work illustrates the
correlation between mobile phone usage and academic
achievements. The framework posits that mobile phone usage
(independent  variable) affects academic performance
(dependent variable) through mediating factors, such as face-
to-face social interactions and the purpose of mobile phone
use. The model suggests that regular mobile phone usage
influences students' social interactions, which, in turn, affects
their academic performance.
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Figure 1. Conceptual framework

Additionally, the time spent on mobile phones and the purpose
of use (e.g., academic or non-academic) also correlate with
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academic performance. Multitasking, particularly during
lectures, is hypothesized to decrease attention span, ultimately
affecting academic outcomes. The DT and RF algorithms will
be applied to the questionnaire data to test the research
hypotheses (H1-H4) and validate the conceptual framework.

4. Experimental Method

4.1 Decision Trees (DTs)

Decision trees are predictive models of supervised learning,
known not only for their indisputable usefulness in many
applications, but also for their ease of understanding and
robustness. This supervised learning technique is a non-
parametric method applicable to both classification and
regression problems. The structure of a decision tree
commences with a root node, from which branches extend to
form internal nodes, also known as decision nodes.

According to the available functionality, all the types of nodes
perform evaluations, yielding homogeneous subsets known as
a leaf or terminal nodes. The leaf nodes represent all possible
outcomes in the dataset. Fig 2 shows a decision tree.

Root Node

Sub-Tree

v
Deciion Node

Terminal Node J

v

Decision Node

Decision Node J

—
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Figure 2. Decision Tree (DT).
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4.2 Random Forest

The Random Forest is a commonly used machine learning
algorithm pioneered by Leo Breiman and Adele Cutler, which
combines the output of multiple decision trees to obtain a
single result. It is used to overcome the problem of decision
tree overfitting. The random forest consists of many trees,
each of which independently predicts its own classification,
and the final decision is made according to the model based on
the maximum number of votes of the trees. RF is vital because
the training process is faster than that of other algorithms, and
the accuracy of RF regression is high. It works well with large
datasets.
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Figure 3. Random Forest
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4.3 Survey form

The Figure below (fig 4) shows the questions that are used to
obtain the data from the students from 200L to 400L. The link
to the survey form:

https://docs.google.com/forms/d/116 AgzrexC60FSX
32SBYKL97VLYDnRx1NgrUuAacia6g.

Predicting the effect of mobile phone on
student academic performance using
Machine learning: A case study of Faculty

of Science, FUBK.

The form Predicting the effect of mobile phone on student academic performance using
Machine learning: A case study of Faculty of Science, FUBK. is no longer accepting
responses.

Try contacting the owner of the form if you think this is a mistake

Figure 4. The Survey form

5. Results and Discussion

5.1 Results

This work used a dataset of 227 students. Relevant libraries
were imported, and the data underwent cleaning, visualization,
pre-processing, and fitting to the model, yielding the following
findings:

H1: Mobile phone usage has a discernible impact on social
interactions among students [1].

H2: Students who spend less time on their mobile phones tend
to achieve better grade point averages, indicating a correlation
between mobile phone usage duration and academic
performance [8].

H3: The nature of mobile phone usage influences student
performance [9].

H4: The presence of mobile phones in the lecture room is
associated with decreased attention spans among students,
suggesting a distracting influence [16]. The study used an
online questionnaire and employed Python programming
language to analyze the data using two models: Decision Tree
Regressor and Random Forest Regressor.

Table 1. DT Results

DECISION TREE REGRESSOR

MSE 0.3161
MAE 0.3805
Rz SCORE 0.5704
RMSE 0.5622

The results indicate that DT achieved an R2_score of 57% in
predicting students' grade point averages based on their mobile
phone usage, whereas RF achieved an R2 score of 63% in
predicting students' grade point averages based on their mobile
phone usage.
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MSE MAE R2_SCORE RMSE

Figure 5. The Decision Tree Regressor Results

The evaluation metrics for both models are presented in Tables
1and 2, and Figures 5, 6, and 7, respectively.

Table 2. RF Results

RANDOM FOREST REGRESSOR
MSE 0.2681
MAE 0.3429

Rz SCORE 0.6357

RMSE 05177

RANDOM FOREST
REGRESSOR

— e
ozt bams
MSE MAE R2_SCORE RMSE

Figure 6. The Random Forest Regressor Results

5.2 Evaluation Metrics

This section offers a comprehensive analysis of the decision
tree and Random Forest models, evaluating their performance
using four key metrics: Mean Squared Error (MSE), Mean
Absolute Error (MAE), R-squared (R2), and Root Mean
Squared Error (RMSE).

52.1 Mean Squared Error: The decision tree model
exhibited an MSE of 0.3161, whereas the RF model achieved
a lower MSE of 0.2681. MSE calculates the average squared
difference between the predicted and actual values, with lower
scores indicating higher accuracy. The lower MSE of RF
suggests that it outperforms the Decision Tree in prediction
accuracy, particularly in minimizing substantial errors, which
is vital for applications sensitive to errors.

© 2024, IISRCSE Al Rights Reserved

Vol.12, Issue.5, Oct. 2024

5.2.2 Mean Absolute Error: The Decision Tree model
yielded an MAE of 0.3805, whereas the RF model attained a
lower MAE of 0.3429. The MAE measures the average
absolute difference between the predictions and actual target
values. Unlike MSE, MAE does not have square errors,
making it less affected by outliers. The lower MAE of the RF
indicates that its predictions are generally closer to actual
values, offering more accurate results than the Decision Tree
model.

5.2.3 R-squared: The DT model achieved an R2 score of
0.5704, while the RF model recorded a higher R? of 0.6357.
The R?2, known as the coefficient of determination, signifies
how much of the variation in the dependent variable is
accounted for by the independent variable(s). As R?
approaches unity, it indicates an increasingly precise fit of the
model to the observed data. The Decision Tree's R? value of
0.5704 suggests that it accounted for 57.04% of the target
variable's variance, while the Random Forest model explained
63.57%. This implies that the Random Forest model better
captures the underlying patterns and relationships within the
data.

5.2.4 Root Mean Squared Error: The Decision Tree
model had an RMSE of 0.5622, whereas the Random Forest
model produced a lower RMSE of 0.5177. RMSE, the square
root of MSE, is obtained in the same units as the target
variable, enhancing interpretability. As RMSE penalizes larger
errors more heavily, the lower RMSE of Random Forest
indicates improved prediction consistency and reduced
deviation from actual values compared to the Decision Tree
model.

Root Mean Squared
Error Comparison

Figure 7. Comparison of the RMSE of DT And RF

5.3 Discussion

This research corroborates that mobile phone usage,
particularly social networking sites (SNS) usage, has impact
on students' academic outcome, which is in line with previous
studies [1]. Excessive use of mobile devices can lead to
distractions, decreased study time, and reduced retention,
resulting in poor academic outcomes [8]. These findings are
consistent with earlier research that identified a negative
relationship between mobile phone use and academic
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performance [22]. The role of mobile phone use is crucial;
engaging in multiple tasks during studies diminishes
concentration, rendering mobile devices both beneficial
educational instruments and potential distractions on their
application. Moreover, students who devoted more time to
SNS typically achieved lower grade point averages, validating
that SNS engagement can interfere with the student focus and
reduce efficiency. An evaluation of Decision Tree and
Random Forest algorithms revealed that RF surpasses DT in
forecasting student academic achievement based on mobile
phone habits [27]. The RF model metrics, MSE (0.2681),
MAE (0.3429), R? (0.6357), and RMSE (0.5177), exhibited
superior predictive precision and resilience. In contrast, the
DT model, with an MSE of 0.3161, MAE of 0.3805, R? of
0.5704, and RMSE of 0.5622, proved to be less effective,
presumably owing to overfitting. The enhanced performance
of RF illustrates the advantages of ensemble learning, where
multiple decision trees are integrated to generate more
generalized predictions, making RF more dependable in
practical applications [29]. These discoveries have significant
implications for educators and policymakers, emphasizing the
necessity of considering mobile phone usage and SNS
involvement when assessing student performance [6]. Future
studies should investigate additional factors influencing
academic outcomes and develop tactics to mitigate the adverse
effects of mobile phone use on learning [28]. Through the
implementation of machine learning techniques, this study
contributes to an expanding body of knowledge on the
connection between mobile phone use and academic
performance. The RF model's superior predictive accuracy
demonstrates the potential of advanced algorithms to enhance
the understanding of behavioral patterns and academic results
[29].

6. Conclusion and Future Scope

This study compared two predictive model approaches for
estimating students' grade point average based on their mobile
phone usage patterns, device type, and time spent using it.
Analysis of real-world data yielded promising results. The
predictive model approach provides students with a
dependable forecast of their potential GPA, offering valuable
insights into how their mobile phone activities affect their
academic performance. This model can be utilized as an
effective tool for students to make informed choices regarding
allocating time to mobile devices. By comprehending the
relationship between their usage habits and GPA, students can
modify their behavior to enhance their academic outcomes.
Considering the importance of GPA in university
environments, this predictive model has the potential to
positively affect student success. However, this study had
certain limitations. A significant constraint was its exclusive
focus on mobile phone usage habits, disregarding other factors
that might influence GPA, such as SNS usage, study practices,
and individual differences. Moreover, the study used self-
reported data, which could be biased and inaccurate.
Furthermore, the findings may not be applicable to all student
populations as the sample was limited to a specific university
context.
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Future research could benefit from exploring predictive
models that specifically examine student SNS usage. Given
the substantial impact of SNS use on academic performance,
further investigation is warranted. As contemporary students
spend considerable time on social networks, understanding
their effects on GPA could provide valuable insights into
academic support and intervention strategies. Consequently,
the research findings from this study are expected to be
beneficial for learners, caregivers, and educators to understand
technology usage and its impact.

Data Availability

Datasets analyzed during the current study are available within
the research team but cannot be shared publicly because of
confidential agreements with participants. Participants’
privacy and confidentiality were ensured through signed
agreements, which prohibited the sharing of raw data.
However, the aggregate data and summary statistics are
available upon request from the corresponding author.

Conflict of Interest
There is no conflict of interest whatsoever.

Funding Source
None.

Authors’ Contributions

We equally wish to state that the Conceptualization and
Methodology of this work was done by Abdulsalam
Abdulganiyu and Shuaibu Yau, Draft writing was carried out
by Abdulganiyu Abdulsalam while Shuaibu Yau and Abdu
Ibrahim Adamu reviewed and edited the manuscript.

Acknowledgements
We wish to acknowledge the collective effort of all the
authors.

References

[1] Jalil, N. A., Hwang, H. J., & Dawi, N. M., “Machines learning
trends, perspectives and prospects in the education sector”,
Proceedings of the 3rd International Conference on Education and
Multimedia Technology, pp. 201-205, 2019.

[2] Jouicha, A. 1., Burgos, D., & Berrada, K., “The Use of Mobile
Learning in Higher Education: A Study on the MOOC of Cadi
Ayyad University”, International Conference on Information
Technology & Systems, Springer International Publishing, Cham,
pp. 400-425, 2022.

[3] Rahman, N., & Hermansyah, H. The Influence of Smartphone Use
on Communication Behavior of Communications Students in
Kalimantan Islamic University Mab. Jurnal Scientia, Vol. 11, Issue
02, pp. 404-407, 2022.

[4] Ismail Olaniyi Muraina, Olayemi Muyideen Adesanya, Moses
Adeolu Agoi, Solomon Onen Abam, "The Necessity of Exploratory
Data Analysis: How are preprocessing activities beneficial to Data
Analysts and Professional Researchers in Academia?," International
Journal of Scientific Research in Computer Science and
Engineering, Vol.11, Issue.3, pp.22-28, 2023

[6] Li, W., Yigitcanlar, T., Erol, 1., & Liu, A. "Motivations, barriers and
risks of smart home adoption: From systematic literature review to
conceptual framework." Energy Research & Social Science, Vol. 80,
pp. 102211, 2021.

15



Int.

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

J. Sci. Res. in Computer Science and Engineering

Zirek, E., Mustafaoglu, R., Yasaci, Z., & Griffiths, M. D. "A
systematic review of musculoskeletal complaints, symptoms, and
pathologies related to mobile phone usage." Musculoskeletal
Science and Practice, Vol. 49, pp. 102196, 2020.

M.S. Nahannu, M. Muzammil, S. Garba, S.S. Haruna, "Factors
Affecting the Utilization of ICT in Teaching and Learning Science
Subjects in Senior Secondary Schools Tarauni Local Government
Area of Kano State," International Journal of Scientific Research in
Computer Science and Engineering, Vol.11, Issue.3, pp.45-50, 2023
Joshi, S. C., Woodward, J., & Woltering, S. "Cell phone use
distracts young adults from academic work with limited benefit to
self-regulatory behavior." Current Psychology, pp. 1-17, 2022.
Tiiliibag, T., Karakose, T., & Papadakis, S. "A Holistic Investigation
of the Relationship between Digital Addiction and Academic
Achievement among Students." European Journal of Investigation in
Health, Psychology and Education, Vol. 13, Issue 10, pp. 2006-
2034, 2023.

Voulvoulis, N., & Burgman, M. A. "The contrasting roles of science
and technology in environmental challenges.”" Critical Reviews in
Environmental Science and Technology, Vol. 49, Issue 12, pp.
1079-1106, 2019.

Sarker, I. H. "Deep learning: a comprehensive overview on
techniques, taxonomy, applications and research directions.” SN
Computer Science, Vol. 2, Issue 6, pp. 420, 2021.

Gooria, V., Appavoo, P., Bhunjun, U., & Gokhool, A. C. "Self-
directed Learning: Readiness of Secondary School Students in
Mauritius." Radical Solutions for Education in Africa: Open
Education and Self-directed Learning in the Continent, pp. 251-275,
2021.

Jiang, Y., Wang, Q., & Weng, Z., "The influence of technology in
educating English language learners at-risk or with disabilities: a
systematic review", CEPS Journal, VVol. 12, Issue 4, pp. 53-74, 2022.
Co, M. J., Kerbage, S. H., Willetts, G., Garvey, L., Bhattacharya, A.,
Croy, G., & Mitchell, B., "Students coping with change in higher
education: An overview", Educational Research Review, 2023.
DOI:100508

Turcatti, D., Montero-Sieburth, M., & Chaudhry, R., "An in-depth
review of the literature on ‘best practices’ for the prevention of early
school leaving in schools with intercultural contexts", International
Association of Intercultural Education (IAIE) Conference,
International Association of Intercultural Education, London, UK,
2020.

Kan, P., Lee, T. X., Ong, J. R., Tee, S. Y., & Yam, K. Y., "Impact of
Social Media Use on Academic Performance among University
Students in Malaysia", Doctoral dissertation, UTAR, Malaysia,
2022.

Liu, J., "Mobile and Protests: How Maobile Phones Change Political
Activism in Contemporary China", Routledge Handbook of Chinese
Culture and Society, Routledge, UK, pp. 297-312, 2020.
Calder6n-Garrido, D., Ramos-Pardo, F., & Suérez-Guerrero, C.,
"The use of Mobile phones in classrooms: A systematic review",
International Journal of Emerging Technologies in Learning (iJET),
Vol.17, Issue 6, pp.194, 2022.

Dixon-Saxon, S., & Buckley, M. R., "Student Selection,
Development, and Retention: A Commentary on Supporting Student
Success in Distance Counselor Education”, Professional Counselor,
Vol.10, Issue 1, pp.57-77, 2020.

Carstens, K. J., Mallon, J. M., Bataineh, M., & Al-Bataineh, A.,
"Effects of Technology on Student Learning”, Turkish Online
Journal of Educational Technology-TOJET, Vol.20, Issue 1, pp.105-
113, 2021.

Yebowaah, F. A., "Internet use and its effect on senior high school
students In wa municipality of Ghana", Library Philosophy &
Practice, 2018.

Venkatesan, S., Valecha, R., Yaraghi, N., Oh, O., & Rao, H. R,
"Influence in Social Media: An Investigation of Tweets Spanning
the 2011 Egyptian Revolution”, MIS Quarterly, Vol.45, Issue 4,
2021.

Smale, W. T., Hutcheson, R., & Russo, C. J., "Cell phones, student
rights, and school safety: Finding the right balance", Canadian

© 2024, 1JSRCSE All Rights Reserved

[24]

[25]

[26]

[27]

(28]

[29]

[30]

Vol.12, Issue.5, Oct. 2024

Journal of Educational Administration and Policy, Issue 195, pp.49-
64, 2021.

Fernandes, E., Holanda, M., Victorino, M., Borges, V., Carvalho,
R., & Van Erven, G. "Educational data mining: Predictive analysis
of academic performance of public-school students in the capital of
Brazil." Journal of Business Research, VVol.94, Issue February 2018,
pp.335-343, 2019. DOI:10.1016/j.jbusres.2018.02.012

Cruz-Jesus, F., Castelli, M., Oliveira, T., Mendes, R., Nunes, C., Sa-
Velho, M., & Rosa-Louro, A. "Using artificial intelligence methods
to assess academic achievement in public high schools of a
European Union country." Heliyon, 2020.
DOI:10.1016/j.heliyon.2020.e04081

Rebai, S., Ben Yahia, F., & Essid, H. "A graphically based machine
learning approach to predict secondary schools’ performance in
Tunisia." Socio-Economic Planning Sciences, Vol.70, August 2018,
pp.100724, 2020. DOI:10.1016/j.seps.2019.06.009

Ahmad, Z., & Shahzadi, E. "Prediction of students’ academic
performance using artificial neural network." Bulletin of Education
and Research, Vol 40, Issue 3, pp.157-164, 2018.

Musso, M. F., Hernandez, C. F. R., & Cascallar, E. C. "Predicting
key educational outcomes in academic trajectories: A machine-
learning approach." Higher Education, Vol.80, Issue 5, pp.875-894,
2020. DOI:10.1007/s10734-020-00520-7

Xu, X., Wang, J., Peng, H., & Wu, R. "Prediction of academic
performance associated with internet usage behaviors using machine
learning algorithms." Computers in Human Behavior, Vol.98,
January, pp.166-173, 2019. DOI:10.1016/j.chb.2019.04.015
Bernacki, M. L., Chavez, M. M., & Uesbeck, P. M., "Predicting
achievement and providing support before STEM majors begin to
fail", Computers & Education, Vol.158, August, pp.103999, 2020.
DOI:10.1016/j.compedu.2020.103999

[31] Alshangiti, A., & Namoun, A., "Predicting student performance and

[32]

[33]

[34]

[35]

[36]

[37]

its influential factors using hybrid regression and multi-label
classification”, IEEE Access, Vol.8, pp.203827-203844, 2020.
DOI:10.1109/access.2020.3036572

Hellas, A., Ihantola, P., Petersen, A., Ajanovski, V.V., Gutica, M.,
Hynninen, T., Knutas, A., Leinonen, J., Messom, C., & Liao, S.N.
"Predicting Academic Performance: A Systematic Literature
Review". Proceedings Companion of the 23rd Annual ACM
Conference on Innovation and Technology in Computer Science
Education, ACM, New York, pp. 175-199, 2018.

Sharma, D., & Aggarwal, D., "A Predictive Approach to Academic
Performance Analysis of Students Based on Parental Influence",
International ~ Conference on Innovative Computing and
Communications, Springer, Singapore, pp. 75-84, 2021.

Shetu, S. F., Saifuzzaman, M., Moon, N. N., Sultana, S., & Yousuf,
R., "Student’s Performance Prediction Using Data Mining
Technique Depending on Overall Academic Status and

Environmental  Attributes”, Proceedings of the International
Conference on Innovative Computing and Communications,
Springer, Singapore, pp. 757-769, 2021.

Ahmed, M. S., Rony, R. J., Hadi, M. A, Hossain, E., & Ahmed, N.,
"A Minimalistic Approach to Predict and Understand the Relation of
App Usage with Students' Academic Performance”, Proceedings of
the ACM on Human-Computer Interaction, 7(MHCI), pp. 1-28,
2023.

T. M. Fagbola, I. A. Adeyanju, O. Olaniyan, A. Esan, B. Omodunbi,
A. Oloyede, and F. Egbetola, "Development of mobile-interfaced
machine learning-based predictive models for improving students
performance in  programming  courses,” arXiv  preprint
arXiv:1901.06252, 2019.

Jairus, E. U., Christian, U. U., Ogwuche, A. J., Thomas, O. 1.,
Tyavlum, T. T., & Ode, E. J., Impact of mobile phone usage on
students' academic performance among public secondary schools in
Oju local government area of Benue State, Ijsrm Human, Vol.6,
Issue 3, pp.104-118, 2017.

16



Int. J. Sci. Res. in Computer Science and Engineering

AUTHORS PROFILE

Shuaibu Yau is a PhD candidate at the
Department of Computer Science, Chiang
Mai University, Thailand. Prior to that he
received the B.Sc. degree in computer
science from the Kano University of
Science and Technology, Nigeria and the
M.Sc. degree in Computer Science from TR
Bayero University Kano, Nigeria. He AR
works as a lecturer at the Department of Computer Science,
Federal University Birnin Kebbi, Nigeria. His research
interests include Cloud and Edge Computing, Optimizations,
Machine Learning, Multimedia Streaming, and intelligent
systems.

Abdulsalam Abdulganiyu Ishola
Graduated with a First Class Degree in
Computer Science from the Federal
University Birnin Kebbi. His research
interest is around Machine Learning.

Abdu lbrahim Adamu Completed an
Msc in computer science at the Universiti
Teknologi Mara, Shah Alam, Selangor,
Malaysia and currently a PhD Candidate
at the School of Electrical Engineering,
College of engineering of the same
University. Prior to that, he received the
B.Sc. degree in computer science from the
Kano University of Science and Technology, Nigeria. He
works as a lecturer at the Department of Computer Science,
Audu Bako College of Agriculture, Kano State, Nigeria. His
research interests include Machine Learning and Wireless
Sensor Networks.

© 2024, IISRCSE Al Rights Reserved

Vol.12, Issue.5, Oct. 2024

17



