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Abstract: The current descriptive study aimed to determine the role of digital

technology on the academic performance of undergraduate students at public Corresponding Author:
sector universities. The investigation focused on 7628 students studying at public Rabiah Mohyuddin
sector universities in the district of Multan, South Punjab, Pakistan. Three hundred Lecturer, Department of Education,
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and fifty (350) undergraduate students made up the investigation's sample,
selected using a simple random sampling approach. The data analysis procedure
included descriptive statistics (mean and standard deviation), inferential statistics
(Pearson correlation coefficients), and regression models. The findings revealed
that the use of digital technologies had a significant impact on students' learning
and performance in education. The study recommended that universities should
conduct educational campaigns to foster appreciation of the benefits of using
technology.
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Introduction

The emergence of digital technology has facilitated learning through virtual learning platforms (Pires et al., 2022). In
addition to this, the progress of augmented reality technology has revolutionized conventional notions of learning
environments and locations (Kyza & Georgiou, 2019). Diverse digital technologies have facilitated the integration of
learning as a standard practice in many environments, including the workplace (Sjoberg & Holmgren, 2021).
Furthermore, digital technology has a substantial impact on student's academic pursuits, cognitive capabilities, and
artistic expression while also offering a platform to implement the most effective teaching methods rooted in an
education 4.0 framework (Sharlovych et al., 2023).

The advent of the use and or adoption of Information Communication Technologies (ICT) has drastically changed
the face of education. Moreover, artificial intelligence, augmented reality, virtual reality, blockchain, and software
applications have given new opportunities for the improvement of the procedures of teaching and learning, as stated
by Gaol and Prasolova (2022) in their research investigation. For this reason, in the recent past, all over the world,
financial investment in the process of integrating teaching and learning strategies Thus, in the course of the years,
education systems of the world have increased their financial commitment to the adoption of information and
communication technology (ICT) education (Fernandez-Gutiérrez et al., 2020; Lawrence & Tar, 2018) as researchers
as have paid a lot of attention on the ICT integration plans and policies in their educational systems.
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Moreover, because of COVID-19, teaching has been done virtually and has encouraged reliance on the digital
technological environment in educational organizations, which in turn raises questions on the process, nature, extent
and efficiency of the implementation of digitalization in educational organizations (Cachia et al,, 2021; Konig et al.,
2020). Besides, it implies that in the technological environment of the present process of education, the institutions
have understood that they should also incorporate students' attitudes toward technology while teaching them the
curriculum. According to the view of Jing et al. (2024), knowledge acquisition and knowledge construction can be

promoted through so-called digital instructional technologies. In the educational industry, technology has emerged
to a very large extent as an instrument in teaching and learning and in research. Education has not been left behind
by technological developments, for they have affected students' learning and teaching methods, that is, instructors,
the ways and the development of exams.

Furthermore, Brown (2015) has highlighted that digital technology has a big impact on the achievement of
undergraduate students. By coordinating and scheduling their classes, the students also improved their chances of
coming across teaching aids and learning facilities and getting an opportunity to learn or study methods that would
cultivate their ways. A number of researchers have designed surveys to assess the extent and manner of using digital
technology in learning environments; however, the prior research is dispersed because it focuses only on some facet
of the technology. For instance, Pinto and Leite (2020) in their study focused on digital technology in the teaching-
learning process in higher education, while Mustapha et al. (2021) in their study emphasized the role of and the
importance of digital technology in education, particularly during the pandemic. In the frame of the contemporary
educational process, the application of new technologies and tools for learning has predetermined changes in the
learning and teaching process and offered new possibilities for the creation of effective and interesting experiences.
However, as technology is progressing fast, especially in delivering digital resources and services, there are rising
concerns about its impact on the performance of undergraduate students. Therefore, the researchers endeavoured
to examine how this use of digital technology to teach, learn, communicate and collaborate affects the learning
accomplishment, learning process and learning milieu of undergraduate students in the universities. Although it is
asserted that digital technology improves access, participation and efficiency in education. Also, assessing the impacts
of affiliation to digital technologies on the academic performance of undergraduate students assists in enhancing the
understanding of how students are learning in the 21st century. The increasing undergraduate student population,
commonly referred to as the digital natives, are people who have been brought up with technology. Moreover, this
expansion of digital technology is further boosted by the integration of artificial intelligence technology in the
education sector (Banerjee et al., 2021).

As a matter of fact, technology is helpful in practice, and it is perfect as a new method that has the potential to
transform education in the future (Rospigliosi, 2023). Consequently, the manner in which they learn is influenced by
the comparatively higher tendency of application of these tools and resources. It is thus important to know whether
and how much students engage with and make use of digital resources. It is also relevant to examine how such
disparities can impact accomplishment on academic tests and education equity. The overall research aim of this study
is to explore the effects of technology on student's performance in their undergraduate studies. The study aims to
unveil important insights that are likely to assist in the alteration of educational policies, practices, and teaching
methods in the context of the digital environment.

Research Objectives

1. To examine the perspectives of students regarding the role of digital technology in education in Public Sector
Universities.

2. To compare the students' perspectives on the role of digital technology on the basis of their gender in Public
Sector Universities.

3. To investigate the relationship between digital technology and academic achievement of undergraduate
students at Public Sector Universities.
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Research Questions

1. What are the perspectives of students regarding the role of digital technology in education in Public Sector
Universities?

2. What are the students’ perspectives on the role of digital technology based on their gender in public sector
universities?

3. Whatis the relationship between digital technology and the academic achievement of undergraduate students
at Public Sector Universities?

Literature Review

Several empirical research investigations have been done in the past decades in an attempt to establish the impact
of digital technology on the performance of undergraduate students. Over the last few decades, a lot of emphasis has
been laid on the incorporation of technology in the learning domain. In view of this, Taspinar et al. (2023) carried out
an inquiry with the objective of determining the impact of technology-based mathematics training on achievement.
Their study highlighted a strong relationship between teachability and student performance. Moreover, Ali et al. (2020)
have reported a study that was conducted with the purpose of understanding how teachers can raise achievement
and motivation through technology and revealed the fact that the real application of concepts such as digital
technology leads to improvement of the student's attitude towards learning in effective ways. On the other hand, the
digital learning environment can influence the learning process and students’ capacities to interact successfully with
the course materials (Zhang, 2021). Similarly, Johnson and Smith (2024) also highlighted the effects of the
advancement in digital technology on the student's performance in their research pursuit. Further, in their findings, it
was revealed that, indeed, technology, and especially learning applications, have a positive influence on the interest
level of students.

To establish this, Wong and Lee (2024) sought to investigate the effects of the application of digital technologies
on the learners' performance in the current learning system. In their research study, the researchers recognized many
advantages of new digital technology, such as the availability of information, organisation of work, and motivation to
work in an educational setting. Furthermore, technology makes it possible to deliver learning experiences for better
mastery of challenging concepts while at the same time promoting cognition to obtain useful information to enhance
and facilitate more precise and efficient instructional intervention.

Research Methodology

The current study employed a descriptive research design to meet its objectives. The population consisted of a total
of 7628 students from the HEC list of public sector universities in the district Multan, South Panjab, Pakistan.
Researchers utilized random sampling techniques to select the students for investigation. As a result, the study sample
consisted of 145 male and 205 female students from the different faculties of social sciences at public sector
universities: The Women University Multan, Bahauddin Zakariya University Multan, and Emerson University Multan.
The main instrument for data collection was a comprehensive, structured questionnaire encompassing various
components aimed at capturing the nuanced perspectives of students.

The researcher developed a questionnaire consisting of 30 statements for the current investigation after a
comprehensive study of the relevant literature and detailed discussions with various experts. The researchers
consulted two experts in the discipline to review and analyze each item of the questionnaire to ensure its content
validity. Moreover, the researchers refined and improved each of the identified limitations in the research instrument,
considering the feedback from the experts. Ultimately, the researcher finalized the research instrument, which
included 30 easily understandable statements for data collection among university students. The researcher chose a
different sample for the pilot study than the main one. Following the data collection for the pilot study, the researcher
entered all the data into the Statistical Package for Social Sciences (SPSS) to assess the instrument's reliability. The
researcher found the recorded Cronbach Alpha value of 0.747 to be within the accepted range.
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For data collection, the researcher distributed 350 questionnaires to male and female students from various
selected departments. Following ethical protocol, the researcher approached both male and female students, and
after providing assurances about the confidentiality of their responses, 350 of them participated in the study.
Furthermore, the questionnaire clearly outlined all the instructions. The researchers clearly stated all the instructions
on the questionnaire and also provided the necessary guidance orally to all the study participants. Before collecting
data, the researchers explained the purpose of this study to all participants in order to gain their confidence. The
researcher collaborated with the students to determine the most convenient time for data collection. The researchers
in this investigation maintained the respondents' privacy.

Data Analysis

The researcher evaluated the acquired data using both inferential and descriptive statistics. The researcher utilized
descriptive statistics to analyze the data, employing measures such as frequency, mean, percentage, and standard
deviation and inferential statistics such as correlation coefficients and regression models. The data was analyzed using
SPSS version 25, a statistical software package specifically designed for social sciences.

Table 1

Gender wise distribution
Gender Frequency Percent
Male 146 417
Female 204 583
Total 350 100.0

The data portrayed in Table 1 shows that 41.7% of the 350 individuals are male, while 58.3% are female. This indicates
a higher representation of females in the population. The total number of individuals surveyed is 350.

Table 2

Department wise distribution
Department Frequency Percent
Education 87 24.9
Mass Communication 59 16.9
Palitical Science 79 22.6
Psychology 63 18.0
Sociology 62 17.7
Total 350 100.0

The data depicted in Table 2 indicates that out of 350 individuals, 24.9% are from the Education department, 16.9%
from Mass Communication, 22.6% from Political Science, 18.0% from Psychology, and 17.7%.

Table 3

CGPA wise distribution
CGPA Frequency Percent
2.00-3.00 93 26.6
3.00-3.50 145 41.4
3.50-4.00 112 32.0
Total 350 100.0
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The data provided in Table 3 shows that out of 350 individuals, 26.6% have a CGPA of 2.00-3.00, 41.4% have a CGPA
of 3.00-3.50, and 32.0% have a CGPA of 3.50-4.00. This indicates that the largest group falls within the 3.00-3.50 CGPA
range.

Table 4
Descriptive statistics for students' perspectives towards digital technologies in education
S# Statements N Range Minimum Maximum Mean  Std. Deviation
Digital tools have enhanced my ability
1. , 350 4.00 1.00 5.00 3.0800 1.14025
to access educational resources.
Digital lectures and tutorials have
2. positively impacted my learning 350  4.00 1.00 5.00 2.9857 1.11377
experience.
Interactive learning platforms have
3. improved my understanding of course 350 4.00 1.00 5.00 29771 1.14283
materials.
Digital simulations have helped me
4. grasp complex concepts more 350 4.00 1.00 5.00 2.8000 1.06790
effectively.
E-books and online resources have
5. made studying more convenient for 350  4.00 1.00 5.00 2.5914 1.15127

me.

Collaborative online projects have
6. ) ‘ , 350  4.00 1.00 5.00 2.8257 1.06570
enriched my learning experience.

Virtual reality tools have enhanced my

. . , 350 4.00 1.00 5.00 2.6686 1.09119
engagement in certain subjects.

Digital forums and discussion boards
8. N , 350 4.00 1.00 5.00 2.6343 1.11153
have facilitated peer-to-peer learning.

Mobile learning apps have made it
9. , 350 4.00 1.00 5.00 29171 1.15130
easier for me to study on the go.

Digital assessments have provided

10.
immediate feedback on my progress.

350 4.00 1.00 5.00 2.9343 1.18429

The responses given in Table 4 from 350 individuals regarding the impact of digital tools on their education exhibit
varied perceptions, as indicated by the standard deviations across different statements. On average, respondents
generally agreed that digital tools have enhanced their access to educational resources (Mean = 3.08, SD = 1.14),
positively influenced their learning through lectures and tutorials (Mean = 2.99, SD = 1.11), and improved
understanding via interactive platforms (Mean = 2.98, SD = 1.14). However, perceptions were more diverse regarding
the effectiveness of digital simulations in grasping complex concepts (Mean = 2.80, SD = 1.07), the convenience of e-
books and online resources (Mean = 2.59, SD = 1.15), and the facilitation of peer learning through digital forums and
discussion boards (Mean = 2.63, SD = 1.11). Despite varying opinions, maobile learning apps were seen as aiding study
on the go (Mean = 2.92, SD = 1.15), while digital assessments were valued for providing immediate feedback on
progress (Mean = 2.93,SD = 1.18).
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Table 5
T-test for gender-wise analysis of students' perception
Std. .
S# Factor Gender N Mean S.td'. Error T df Sl.g' .Mean
Deviation (2tailed) Difference
Mean
Digital Technologies in Male 146 27.938 6.8915 57034
1 ) -1.119 348 264 -.81655
Education Female 204 28.754 6.6175 46332
Perception Towards Male 146 30.712 5.2770 43674
2 o , 389 348 698 22213
Digital Learning Female 204 30.490 5.2630 .36849
Academic Performance Male 146 35.095 6.6864 55337
3 of Undergraduate 2.834 348 .005 2.10079

Female 204 32.995 6.9448 48624
Students

The statistics presented in Table 5 present gender differences in perceptions of digital technologies in education and
academic performance among undergraduate students. While there seems to be no significant difference between
males (M =27.94, SD = 6.89) and females (M = 28.75, SD = 6.62) in digital technology perceptions (t (348) =-1.119, p
=.264), males (M = 30.71, SD = 5.28) and females (M = 30.49, SD = 5.26) hold similar perceptions towards digital
learning (t (348) = 0.389, p = .698). However, in terms of academic performance, there's a significant difference
between male (M =35.10, SD = 6.69) and female (M = 32.99, SD = 6.94) undergraduate students ( (348) = 2.834, p =
.005), with male students demonstrating higher performance by an average of 2.10 points.

Table 6
Correlation matrix of digital technology and academic achievement
- . Perceptions Academic
S# Factors D|g|‘FaI Technglog|es Towards Digital Performance of
in Education .
Learning Students
Pearson Correlation 1 -2217
1 Digital Technologies in Education Sig. (2-tailed) .000
N 350 350
Pearson Correlation =221 1
2 Perceptions Towards Digital Learning Sig. (2-tailed) .000
N 350 350
, Pearson Correlation -312™ 544**
Academic Performance of , ,
3 Sig. (2-tailed) .000 .000
Undergraduate Students
N 350 350

**_ Correlation is significant at the 0.01 level (2-tailed).

These correlation results provided in Table 6 indicate significant relationships between perceptions of digital
technologies in education, perceptions towards digital learning, and academic performance among undergraduate
students. There's a significant negative correlation between perceptions towards digital technologies in education and
perceptions towards digital learning (r = -0.221, p < 0.01), meaning that individuals hold more positive perceptions
towards digital technologies in education. Similarly, there's a significant negative correlation between perceptions
towards digital technologies in education and academic performance (r = -0.312, p < 0.01), indicating that individuals
with more positive perceptions towards digital technologies in education tend to have low academic performance.
Conversely, there's a significant positive correlation between perceptions towards digital learning and academic
performance (r = 0.544, p < 0.01), suggesting that individuals with more positive perceptions towards digital learning
tend to have higher academic performance.
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Table 7

Model summary for regression analysis of academic performance of undergraduate students
Model R R Square Adjusted R Square Std. Error of the Estimate
1 5442 296 294 5.80330

a. Predictors: (Constant), Perceptions towards Digital Learning

This model summary given in Table 7 presents the relationship between perceptions of digital learning and
academic performance among undergraduate students. The predictor variable, perceptions towards digital learning,
explains approximately 29.6% of the variance in academic performance (R Square = 0.296, Adjusted R Square =
0.294). The standard error of the estimate is 5.80330, indicating the average distance that the observed values fall
from the regression line. The model includes a constant term.

Discussion

The main purpose of this study was to explore the perception that undergraduate students hold towards the role of
digital technology in their academic success. The results revealed that the students had a positive perception of the
contribution of digital technology in their academic lives. These results align with the findings of studies carried out by
Bernate et al. (2021), in which the same positive perspectives of students were observed in relation to the role of
digital technology. The researchers also explored the relationship between students' perception towards technology
and their academic performance. This was corroborated by the interpretation brought forth by Garcia and Jimenez
(2019), which found that there is a positive correlation between students' perception towards technology and
academics. Additionally, the same was brought out the correlation between digital competence and academic
performance (Mehrvarz et al., 2021).

Furthermore, no difference was observed between male and female categories of students except in the
dimension of academic improvement in the current study. These findings agreed with those of Usart et al. (2024), who
observed that students hold similar perceptions towards the role of technology regardless of their gender. These
results imply that educational institutions should support students so the pedagogical approaches can be well
blended with the virtual environment of learning, possibly leading toward effective digital education as well.

Conclusions

The study results indicated that the pupils possess knowledge about internet usage and have the means to access it.
Moreover, the research offers useful perspectives on the perceptions and attitudes toward digital technology in
education and its influence on academic achievement. This emphasizes the significance of taking into account various
viewpoints and dealing with gender disparities in the utilization of digital tools in education. The study also examined
the impact of digital technologies on the academic achievement of undergraduate students.

The findings indicate that there are notable associations between these variables. Specifically, there is a positive
link between positive attitudes toward digital learning and academic success, implying that persons who have more
positive perceptions generally achieve higher academic performance. Moreover, this study discovered that digital
learning platforms had a substantial impact on student's learning outcomes and their motivation to engage in learning.
Additionally, the research revealed that frequent utilization of educational applications and virtual classrooms
enhances students' learning outcomes and boosts their motivation to acquire knowledge.

Recommendations From Study

O Itis necessary to implement awareness initiatives to educate pupils about the benefits obtained from utilizing
digital technologies.

O The university administration should offer students the convenience of a digital library, as it is a crucial necessity
in higher education.
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