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Abstract

In recent years, educators have shown a growing interest in incorporating mobile
technologies into their classrooms as a component of the learning experience. The
advancement of mobile technology is progressing in both global and local contexts, such as
in Pakistan. Mobile devices exhibit a significant departure from conventional computer
platforms. This swift transformation, along with the expansion and continuous advancement
of modern mobile devices, has opened up a chance for a deeper incorporation of these
current devices into educational environments. This paper examines how mobile technology
improves students' academic performance and learning attitudes. Mobile learning has gained
notable popularity and has attracted heightened research attention. Drawing on insights from
Media Richness Theory, the research aims to explore how m-learning pedagogy creates
opportunities for student learning and improves their academic outcomes. The results
showed that the utilization of mobile devices is highly sought after for delivering M-learning
to students and enhances their academic performance. Learning by M-technology has no
restrictions; students can obtain knowledge and information anytime and anywhere. M-
learning plays a crucial role in creating innovative teaching strategies for higher education
learners. M-learning is the future of education, making it essential for students to keep up
with evolving technology.
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Introduction

The use of mobile technology in developing nations has rapidly increased in recent
years. In countries like Bangladesh, the Philippines, and Nepal, many people are choosing
mobile phones as alternatives to computers and laptops (Mishra & Aithal, 2022; Dey et al.,
2019; Alam, 2016). The rise of smartphones has altered the conventional method of utilizing
mobile phones. As a result of rivalry among mobile phone manufacturers, prices of mobile
devices are falling, and there are advancements in features and software that enhance user
creativity as well as learning outcomes. According to Obiadazie and Obijiofor (2015), mobile
phones are the most cost-effective means of communication, allowing users to exchange
ideas and enhancing their learning compared to computers.

A key advantage of mobile technology is that users can access learning materials
regardless of location and time (Mehdipour & Zerehkafi 2013; Ally et al., 2014). Mobile
technology offers users learning opportunities, allowing individuals to acquire knowledge
without being restricted by their physical location. As technology progresses, mobile devices
are becoming smart, more portable, and increasingly powerful (Imgraben et al., 2014).
Learners gain expertise using the Internet and mobile platforms to enhance their education
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and improve learning (Ahmad, 2024). The increasing trend of using mobile phones for
educational purposes is noticeable in developing countries like Pakistan. As per the data
released by the Pakistan Telecommunication Authority (PTA, 2017), by the conclusion of
April 2017, it was observed that 40.56 million subscribers were engaging with the Internet
for communication and learning purposes (Kanwal & Rehman 2017).

Mobile devices have created significant chances for educational institutions to
digitalize their teaching methods, enhancing convenience for students (Nikolopoulou, 2022).
Nations with collectivistic cultures, such as Turkey, tend to embrace mobile technology for
educational purposes more strongly than countries with individualistic cultures, like Canada
(Sanakulov & Karjaluoto, 2017). Pakistan is increasingly adopting mobile technology,
particularly for learning. Students and teachers now find it exceptionally easy to overcome
the challenges of learning and teaching anytime and anywhere. Mobile devices have gained
widespread acceptance among students and educators due to their functionality, quality, and
principles (Brown & Mbati 2015).

Mobile phones have transformed how students acquire knowledge and enhance their
cognitive skills. Mobile technology enhances education by providing access to academic
resources, facilitating interaction with peers both locally and internationally, and enabling the
exchange of experiences, thereby supporting the learning objectives of individuals and
organizations (Pimmer et al., 2016). Mobile technology has diversified educational methods
and enhanced collaboration in learning practices (Lindsay, 2016).

Abdekhoda et al. (2023) found a significant positive effect on students' learning and
performance through the use of mobile technologies for knowledge sharing and acquisition.
Students' motivation to use mobile technology is directly linked to increased academic
productivity in Chinese universities. However, some studies have indicated a negative impact
of mobile learning on students' performance (Feng et al., 2018; Klimova, 2019; Abachi &
Muhammad, 2014).

The use of M-Technology for learning is gaining traction among researchers and
policymakers (Keengwe & Bhargava 2014; Abachi & Muhammad 2014). As stated by Roco
and Bainbridge (2013), the emergence of new technologies and the world's convergence into
a global village lead to swift transformations in human access to information and learning
outcomes. New knowledge and information are generated every day, making it essential to
enhance our skills. There is a necessity for quick, timely, and easily accessible technologies
that assist in enhancing the learning process (Shaikh et al., 2019). M-technology offers users
a variety of new chances to access information promptly and acquire new knowledge in their
area of interest.

Mobile technology has become recognized as a means of communication and an
integral aspect of our social interactions (Merchant, 2012; Vanden, 2016). M-learning refers
to the use of smartphones, tablets, laptops, and other portable devices for educational
purposes.. M-learning represents an informal and unstructured approach to education. Mobile
phones are now used not just for making calls, sending text messages, and MMS, but they
also offer numerous advantages to their users. M-technology enables users to access the
internet and various useful applications. Currently, mobile technology is extensively utilized
in education and is on track to replace traditional educational methods (Martin & Ertzberger
2013; Cassidy et al., 2014).
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Most university students consistently possess mobile devices that connect to the
internet. During intervals between classes, students often use their mobile phones to send and
check a multitude of emails and web pages (Kroski, 2008). In the future, students ought to be
allowed to utilize a portion of this time regularly and use mobile technology beyond the
classroom. Mobile devices can be a great educational tool since they are easily accessible to
students and provide ample support for standard Internet technologies. Enhancing the
engagement, interactivity, accessibility, and flexibility of learning for our students is achieved
through modern techniques and strategies incorporated into M-learning. M-learning is cost-
effective and allows students to learn more without the limitations of traditional approaches.
Furthermore, it is easy to keep informed about the latest advancements in educational
research (Aguilar et al., 2015).

These technologies assist in developing new educational approaches that allow
students to engage in innovative and creative tasks throughout their learning (Tuksanova &
Nazarov 2020; Subramani & lyappan 2018). The integration of communication technology
into the educational process is recent, thus requiring ongoing monitoring and enhancement
through the acquisition of experience and knowledge in this area. M-technology is currently
under development, so it is crucial for teachers to have IT skills to conduct interactive
sessions with students (Bombaes, 2018).

A large segment of Pakistan's population cannot access education via conventional
schools, which regrettably poses significant challenges for young individuals, particularly
girls, in obtaining formal education and personal growth (Ahmad et al., 2014). Many mobile
users face challenges, particularly in rural areas. Employees or workers also encounter
obstacles in obtaining formal education, as they lack the time to enhance their skills and
qualifications to advance up the career ladder. M-learning can address these challenges and
foster intellectual and professional development among individuals (Shuja et al., 2019).In a
growing context, nations like Pakistan ought to foster an environment where students and
teachers utilize mobile devices positively for their learning dedication.

The increasing integration of mobile technology has encouraged educators to fully
engage in supporting students and developing new learning approaches for remote learners.
Mobile learning methods should be widely adopted in developing countries to enhance
educational outcomes. In Pakistan, universities face significant challenges in implementing
mobile-assisted learning that includes tutor support and discussion, which leads to a lack of
two-way interaction (Butt & Qaisar, 2017). Research by Stone and Logan (2018) found that
through mobile learning, students use social media platforms like Facebook to share content
and foster discussions. These activities have a significant impact on students' self-
assessments and academic performance.

Educators hesitate to pursue and utilize the real advantages of mobile technology that
can enhance student learning. To improve students' educational engagement, mobile learning
(m-learning) should be integrated with other teaching methods while ensuring supportive
communication from teachers. Instructors must take a key role in facilitating interaction,
dialogue, and feedback to enhance content comprehension for students (Coll et al., 2014).
When learners are motivated to gain knowledge through mobile devices, the instructor's role
is crucial in assisting students with understanding the learning material and fostering
feedback (Al-Said, 2023). Teachers must engage in implementing the advanced m-learning
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pedagogy to deliver live lecture transmissions of classroom instruction, supported by
guidance, communication, and oversight for the learners (Khayat & Osama 2022).

M-learning provides convenient access to educational materials, enhancing learning
success (Shuja et al., 2019). Mobile learning provides students the opportunity to study in
their preferred location, at their speed, and through convenient methods. Learners in less
developed countries fail to grasp the possibilities offered by flexible educational
methodologies via m-learning (Abduljawad & Ahmad 2023). Portable devices are the least
utilized for educational purposes; even part-time students fail to leverage the benefits of using
cell phones to achieve a more flexible learning method while managing their jobs (Shak et
al., 2022). Students continue to utilize specific classes or learning centers to access online
materials but depend more on electronic learning methods and less on mobile devices for
flexibility. This process restricts their capacity to utilize adaptive learning flexibility and
enhance their educational results. M-learning enables students to choose where, what, and
how they learn, thereby efficiently handling the overwhelming influx of information through
gained adaptability.

Mobile learning has significantly transformed the delivery of knowledge through
digital and virtual education. Previous research has primarily examined the effects of mobile
learning on students' technical skills. However, there has been limited focus on how this trend
contributes to the development of non-technical or soft skills (Garcia et al., 2015; Bere &
Rambe, 2019).

M-learning offers various advantages, such as quick access to educational materials
and the development of creative thinking and problem-solving abilities in learners
(Mehdipour & Zerehkafi, 2013). Students do not realize the advantages they can achieve by
using technology to its fullest extent. One reason for the decline in student performance is
that students spend a significant study time on social media applications. Earlier studies
examined how M-learning affects students' academic performance and its implications on
their learning experiences (Demir & Akpinar, 2018). The suggested model has not been
empirically examined in the context of Pakistan before; nonetheless, existing literature offers
insights via theoretical frameworks (Luft et al., 2022; Wong et al., 2015). The findings of the
study will address the research inquiries regarding whether m-learning improves the
academic performance of students in Pakistan.

Research Objectives

a. To assess the academic achievement scores of students using micro-learning through
m-learning technology compared to those using conventional teaching methods.

b. To compare the academic achievement scores of students engaged in micro-learning
through m-learning technology with those participating in conventional learning
methods.

Research Hypotheses
H 1: M-learning technology positively impacts students' academic achievement. Students
using M-learning technology will have significantly higher achievement scores than
those taught through conventional methods.

H 2. The academic achievement scores of students will significantly improve through
the use of M-learning technology.
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Review of Literature

Although mobile phone technology has progressed considerably in the last 20 years, it
has not kept pace with the advancements in the internet. Despite the vast market for mobile
technology, only a small number of effective applications have been developed in the last 20
years. The design of requirements (Hashim et al., 2010), architecture (Luo, 2022), M-learning
framework (Crescent & Lee, 2011), and existing trends (Y1ildiz et al., 2020) represent only a
handful of studies focused on the M-learning context that has been carried out. Moreover,
numerous tools are offered in the market that enable educators to manage their online
assessments and monitor their students' development, such as Cosi et al., (2020). Using
mobile technologies, this smart mobile tutoring tool for educators promotes engagement and
stimulating discussions. By utilizing web and mobile technology, it allows educators to track
and monitor their students' activities effectively. Moreover, it promotes communication
between teachers and students via computers or mobile devices using the system. An
organizer that is context-aware, named Active Campus, assists with certain classroom
activities (Huang et al., 2019).

A new m-learning setting featuring a mobile graph was introduced by (Sarrab et al.,
2012) to track the development and performance of students. They state that this system aims
to enhance the educational process in Malaysian Schools rather than replace it. Creating and
distributing widely accepted standards may require time since the advancement of mobile
applications is not yet on par with desktop or personal computer applications (McWherter &
Gowell 2012). Consequently, no guidelines have been established for M-Ilearning.
Nonetheless, M-learning applications can be developed utilizing the current E-learning
standards and frameworks. Advancements in wireless technology have introduced students to
mobile learning, or m-Learning, a new educational experience. Experts in this field have
proposed various definitions of this type of learning. For example, M-Learning (Korucu &
Alkan 2011) refers to e-learning through mobile devices. In 2001, a project group in Norway
recognized M-learning as an innovative educational method using mobile devices, driven by
geospatial mobility and an increasing preference for flexible learning (Kerski, 2015).

M-Learning is defined by Abduljawad and Ahmad (2023) as education that uses
specific technology anytime and anywhere (Abduljawad & Ahmad, 2023). A new definition
in 2022 describes it as a learning process that can occur anytime and anywhere convenient for
the user (Zhang, 2022). The phrase mobile learning describes a modern approach to
education that utilizes mobile networks and devices, broadens the digital learning avenue, and
enables individuals to access educational resources, information, and services from any
location at any moment (Abduljawad & Ahmad 2023). Mobile applications are context-
sensitive because they are personalized devices that continually assess their surroundings,
including location, device, and time awareness (Dehlinger & Dixon, 2011). Placing
proximity, time, weather, location, etc., into context within m-learning apps enables the
provision of dynamic, highly specialized, rich content to learners via context-aware
applications. A significant factor contributing to the expansion of M-learning applications is
the incorporation of context awareness in M-learning.

In recent years, the internet has grown with the introduction of high-speed mobile
devices (Nedashkivskiy et al., 2018). Clark and Mayer (2023) identified five primary types
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of online media formats: audio, text, static graphic, video, and animation; however, the
choice of media types depends on the requirements or feasibility for both the instructor and
the learner (Barut & Dursun 2022). With the increasing technological trend, higher
education institutions have also adopted e-learning, thereby sidelining the conventional
methods of teaching and learning (Islam et al., 2015). Since that time, there emerged a
combination of computer-assisted teaching with media setups to enhance learning and
improve students' academic success (Ozbek, 2014). Online education is strongly linked to
blended learning (Park & Shea 2020), resulting in a growing tendency towards m-learning.
Despite a strong tendency to utilize Internet technology, there remains a significant gap
between the rise of technological advancement and the acquisition of knowledge from
Internet-capable devices. This gap arises from the lack of broadcasted learning; however, it
serves as a significant motivation for researchers to clarify the subject (Sanusi & Onijamowo
2023). Milosevi¢ et al., (2015) recommended exploring m-learning and its effects on
students’ performance in relation to reaching educational objectives.

Theoretical Foundation

The conceptual model based on the theoretical framework incorporates backing from
"Media Richness Theory" (Elwood et al., 2014), a notion established by Daft and Lengel
(1986). The model derives its support from the Media Richness Theory (MRT) Ehondor,
(2024) emphasizing that mobile technologies significantly enhance students' learning and
improve communication among those involved in interactions (Bernacki, 2020). MRT
promotes the utilization of media technology for communication, sharing knowledge, and
acquiring knowledge. It indicates that the degree of information sharing and interaction
improves when the medium is tailored to meet the educational needs of students (Thoms &
Eryilmaz 2014). M-learning, a branch of e-learning, offers convenience regarding mobility,
flexibility, and collaboration in sharing knowledge (Razzaque, 2020). It provides enhanced
possibilities for student-focused learning and ongoing feedback (Glowa & Goodell 2016).
MRT highlights that mobile media differ in their capacities to provide knowledge content.
The effectiveness of media largely relies on the characteristics of the communication
channel, which include access to personalized information, language diversity, prompt
feedback, and timely interactions (Reyna et al., 2018). The level of media richness also
facilitates the delivery of broadcast learning to students, ensuring optimal understanding and
clarity of the content (Naz & Akbar 2008). Conversely, the less rich the media is, the greater
the ambiguity and difficulty in comprehension for the learner.

Mobile learning (M-learning) promotes a dialogue that helps students perform better
than before. By using online tools, educators can actively facilitate the development of
students' cognitive skills and encourage meaningful communication between teachers and
learners (Vlachopoulos & Makri, 2019). In a comparable context, MRT also pertains to
ensuring the emergence of flexibility via m-learning, allowing students to acquire knowledge
anytime and anywhere, which leads to academic enhancements (Meng, 2021). Groen et al.
(2018) examined the results of flexibility and discovered that employees working via
telecommuting can achieve their objectives. The cause and effect correlations are established
within the understanding of Media Richness Theory, meaning that the more mobile
technology is utilized for personalized learning, the higher the likelihood of students
excelling alongside top peers, while flexibility and facilitation discussions act as influencing
factors throughout the process (Ishii et al., 2019).
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Mobile Learning

Mobile learning is the use of mobile devices in education. It can be regarded as a type
of e-learning since instructional materials are provided to students online, and educational
activities occur via the Internet (Ayu, 2020). Nonetheless, the progress in mobile
technologies has enhanced mobile devices' speed and power, establishing them as the
preferred option over desktops and laptops for accessing educational content online.
Additionally, studies have indicated that mobile devices can facilitate efficient learning in
and out of the classroom. Foti and Mendez (2014) state that learners can utilize mobile
devices to gather information and engage with others. The benefits of mobile learning are
associated with the technological features of mobile devices, such as portability, immediacy,
connectivity, ubiquity, and adaptability (Santoianni et al., 2022). Additionally, mobile
learning provides access to educational materials at any time and place, making it one of the
most impactful innovations in education (Abduljawad & Ahmad 2023).

Micro-Learning

Although a definitive definition for micro-learning in academia does not exist,
numerous researchers have examined its theoretical foundation and practical applications
within the literature. Drakidou characterizes micro-learning as a novel educational approach
that relies on micro-content and micro-media within the contemporary media ecosystem
(Drakidou 2018). Alias and Razak argue that the benefits of micro-learning stem from
breaking down content and the progression of ICT, allowing learning to happen without
limitations of time and location (Alias & Razak 2025). Micro-learning involves a brief
segment of knowledge that makes up a learning module, which can be effortlessly obtained,
stored, organized, and shared via mobile devices. As intricate knowledge is divided into
separate learning modules, it aids understanding and offers learners a convenient, tailored,
and enjoyable educational experience (Gera et al., 2022). Micro-learning can be viewed as a
modular and segmented learning method; it differs from conventional classroom teaching as
it is not confined to specific times, locations, content types, and instructional circumstances.
A large number of learners can access it, meeting the growing demand for studying anytime
and anywhere in today's world.

Micro-Learning Mode Enabled by WhatsApp

This research applied the micro-learning approach in an undergraduate course titled
Theories of Teaching and Learning based on Media Richness Theory. The educational
material focuses on motivation in teach (Monib et al., 2024). The course instructor creates
the learning materials, primarily videos, audio recordings, images, and written content
(Kristanto & Mariano 2017). As illustrated in Fig. 1, the introductory video lasts
approximately 5 minutes, showcasing the course instructor outlining the learning goals and
expectations for the modular subject. Furthermore, the teacher frequently utilized the audio
recordings to clarify the text material and provide examples that would assist students in
grasping the essential concepts and theories. The visuals and graphs were employed to
convey information in a clearer and more structured manner, aiding students in
memorization and understanding. Text content remains the most prevalent instructional
format in micro-learning since it facilitates quicker information processing and demands
minimal bandwidth for transmission. The instructor subsequently combined these materials
into WhatsApp messages and transmitted them to the mobile phones of each student through
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the WhatsApp public platform (Guo & Wang 2018). By doing this, students engaged in
micro-learning can better manage their educational experience since they can select when,
where, and what to learn, and leisurely explore the learning materials based on their
preferences.

Figure 1. The Instructional Content

Vidoo Locture

Research Methodology

The main aim of this study is to gather measurable data from a representative group
of students, enabling the extrapolation of results to a broader population. By utilizing
achievement test questionnaire tools, the research seeks to gather insights on students’
experiences, usage frequency, attitudes towards mobile learning technologies, and related
academic performance metrics (Lebedeva et al., 2023).

Population of the Study

The participants of this research included all graduate students registered at Fatima
Jinnah Women's University in Rawalpindi. This group was selected due to its significance
and availability, as graduate students engage in various learning methods, including the use
of digital and mobile technologies for their educational tasks. The growing integration of M-
learning systems and resources in higher education indicates that graduate students are a vital
group for evaluating the effectiveness and influence of these technologies on academic
success (Al-Rahmi et al., 2022). These students are believed to have significant experience
with mobile learning apps, whether via official institutional platforms or independent
learning methods. By concentrating on the entire population of graduate students, the
research seeks to guarantee thorough representation to encompass a diverse array of
experiences, learning habits, and performance results associated with M-learning. This
method improved the representativeness and generalizability of the results within the
university, thus aiding in a more profound comprehension of the role that M-learning
technology has in the academic advancement of graduate students.

Sample and Sampling

A group of 60 graduate students from Fatima Jinnah Women University, Rawalpindi
participated in this research study. All students were of the same age group and gender
(female). The sample included individuals who actively utilized mobile learning (M-
learning) technology in their education. These students were identified for their consistent
use of mobile devices and applications for various educational activities, such as accessing
digital course materials, engaging in online discussions, completing assignments, and using
educational apps and platforms (Demir & Akpinar, 2018).
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The purposive sampling method was employed to ensure that the selected
participants were aligned with the study's objectives. This study aims to obtain accurate and
meaningful insights into the relationship between mobile technology usage and academic
success among graduate students, specifically focusing on active users of mobile learning
(M-learning) (Yasan, 2018).

Instruments

The primary research tool used in this study was a questionnaire on accomplishment
tests. The test was created by three professional educators to evaluate students' outcomes in
learning motivation, social interaction, and cognitive development. The test had a maximum
score of 100 and included 40% objective questions, 40% subjective questions, and 20%
true/false items. It was designed to evaluate students' memory and comprehension through
objective questions, while subjective questions focused on exploring students' motivation for
learning, social interaction, and cognitive development. The survey consisted of 50 questions
in total, featuring 5 five-point Likert scale items (Kahn & Dempsey 2012).

Validity

The research validated its content by developing assessment tools and teaching
resources that aligned with the learning goals and curriculum standards of the course (Tekir
& Akar 2019). Expert evaluations were performed with subject-matter experts and
educational technologists to ensure that test items effectively assessed the desired learning
outcomes. Moreover, construct validity was shown by evaluating academic success across
various dimensions—knowledge gain, cognitive growth, motivation, and social interaction—
each distinctly outlined and based on recognized theoretical models associated with mobile
learning and educational psychology (York et al., 2015).

Reliability

The reliability of the tools was assessed using internal consistency methods. The
achievement tests given to both the experimental (micro-learning) and control (traditional)
groups showed satisfactory levels of reliability (Almalki, 2021). A Cronbach’s alpha
coefficient was calculated for each test section, producing values exceeding the commonly
accepted threshold of 0.70, signifying good reliability (lzah et al., 2023). In addition,
uniform administration protocols and consistent teaching conditions were upheld across all
groups to minimize variability and guarantee test-retest reliability (Bai et al., 2021).

Experimental Procedure

The participants were randomly divided into two groups, each containing 30 students.
The micro-learning group and the traditional learning group were presented with identical
instructional material, with the sole distinction being the mode of teaching (Diaz et al.,
2021). The micro-learning group utilized the micro-learning technology approach to
instruction through the mobile application, while the conventional learning group
experienced traditional classroom teaching. Both groups completed the test and filled out the
questionnaire following the two-week instruction (Adib-Hajbaghery & Karimi 2018).

Data Analysis Procedure and Results
To evaluate the impact of m-learning technology on students' educational
performance and learning perspectives. Mean values, standard deviations, and t-values were
computed and displayed in the tables. Mean scores and Independent sample t-tests at a .05
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significance level were utilized to determine if a notable difference exists in the academic
performance of two groups instructed through micro-learning versus conventional learning
methods. The hypothesis tests were performed as planned.

Table 1: Post-test scores of both groups regarding learning outcome and comprehension

Achievement test N Mean | S.D df t-value | Significance  /p-
value

Micro-learning group |30 4250 | 9.020 |58 7.766 P <.001

Conventional learning |30 26.50 | 6.781

group

Table value of “¢#” at 0.05 = 2.00

Table 1 indicates that the average score for the micro-learning group is 42.50 with a
standard deviation of 9.020, while the average score for the conventional learning group is
26.50 with a standard deviation of 6.781. The calculated t-value for df 58 is 7.766. Since the
calculated t-value exceeds the table value, it supports hypothesis 1 that m-learning
technology positively influences students' academic achievement. It is accepted that the
achievement scores will be considerably greater than those of students instructed using
traditional teaching methods. Consequently, it can be concluded that the outcomes of both
groups vary in the post-tests. The student can improve academic results by utilizing m-
learning technology instead of traditional learning methods concerning learning outcomes
and understanding elements.

Table 2: Comparison of post-test scores of both groups in the domain of learning
motivation aspects.

Achievement test N Mean | S.D df t-value| Significance /p-
value

Micro-learning group 30 13.13 | 3.002 |58 7.724 | P<.001

Conventional learning | 30 7.83 2.260

group

Table value of “#” at 0.05 =2.00

Table 2 shows that the average score of the micro-learning group's post-test is 13.13,
with a standard deviation of 3.002, while the average score of the conventional learning
group's post-test is 7.83, with a standard deviation of 2.260. The calculated t-value for df 58
is 7.724. Since the calculated t-value exceeds the necessary table value. Consequently,
hypothesis 2 posits that the academic achievement scores of students will significantly
improve due to M-learning technology. It can be concluded that the outcomes of the two
groups varied in the post-tests. A notable gap exists between the achievement scores of the
micro-learning group and the traditional learning group. It can be inferred that m-learning
technology has a beneficial impact on students' academic performance. The student can
improve their academic outcomes through m-learning technology instead of traditional
methods concerning learning motivation factors.

Table 3: Comparison of post-test scores of both groups in the domain of social
interaction aspects.
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Achievement test N Mean | S.D df t-value | Significance /p-
value

Micro-learning group 30 1416 | 3.006 |58 |7.766 P <.001

Conventional learning| 30 8.83 2.260

group

Table value of “¢#” at 0.05 = 2.00

Table 3 indicates that the average score of the micro-learning group's post-test is
14.16, with a standard deviation of 3.006, while the average score for the conventional
learning group's post-test is 8.83, with a standard deviation of 2.260. The calculated t-value
for df 58 is 7.766. Since the calculated t-value exceeds the necessary table value.
Consequently, it can be concluded that the outcomes of both groups vary in the post-tests. A
notable disparity exists in the achievement scores between the micro-learning group and the
traditional learning group. Therefore, it can be inferred that m-learning technology positively
influences students' academic performance. The student can improve their academic success
through m-learning technology instead of traditional methods related to social interaction
components.

Table 4: Comparison of post-test scores of both groups in the domain of cognitive
development aspects.

Achievement test N Mean S.D |df t-value | Significance  /p-
value

Micro-learning group |30 15.20 3.021 |58 7.789 P <.001

Conventional learning| 30 9.83 2.260

group

Table value of “¢#” at 0.05 = 2.00

Table 4 shows that the average score of the micro-learning group's post-test is 15.20
with a standard deviation of 3.021, while the average score of the post-test for the
conventional learning group is 9.83 with a standard deviation of 2.260. The calculated t-
value for df 58 is 7.789. Since the calculated t-value exceeds the necessary table value. The
average disparity between the two groups shows that the micro-learning group outperforms
the conventional learning group. Based on the average scores, it can be determined that the
outcomes of both groups vary in the post-tests. It can be stated that m-learning technology
positively influences students' academic performance. The learner can enhance their
academic results by utilizing m-learning technology rather than traditional approaches,
especially in cognitive growth.

Research shows that using micro-learning positively impacts students' motivation,
social interaction, and cognitive development compared to traditional learning methods. As a
result, m-learning technology significantly enhances students' academic achievement.
Overall, the m-learning approach is more effective than traditional teaching methods.

Discussion
The integration of mobile learning (m-learning) technologies into higher education
has garnered considerable interest due to its potential to transform traditional pedagogical
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approaches and improve academic outcomes. The findings from the present study offer
empirical evidence in support of m-learning as a powerful educational tool, as demonstrated
by statistically significant differences in academic performance between students exposed to
micro-learning via mobile technology and those instructed through conventional methods.

Enhanced Academic Performance

Table 1 reveals that students engaged in micro-learning achieved a higher mean score
(M = 4250, SD = 9.020) compared to their peers in conventional learning (M = 26.50, SD =
6.781), with a t-value of 7.766 (df = 58), which is statistically significant. It supports
Hypothesis 1 that m-learning positively affects academic achievement. These results align
with prior research indicating that m-learning offers a flexible, interactive, and student-
centered learning environment that enhances knowledge retention and comprehension
(Alrasheedi et al., 2015; Crompton & Burke, 2018). Moreover, micro-learning, which
involves delivering content in small, manageable units, is conducive to mobile platforms,
promoting consistent engagement and reducing cognitive overload (Ifenthaler &
Schweinbenz, 2013). This pedagogical strategy appears especially effective in higher
education settings where students often balance multiple responsibilities.

Improvement in Test Scores

Table 2 further substantiates the efficacy of m-learning, with students in the micro-
learning group scoring significantly higher on achievement tests (M = 13.13, SD = 3.002)
than those in the conventional group (M = 7.83, SD = 2.260), with a t-value of 7.724. It
supports Hypothesis 2 and illustrates a substantial impact of m-learning on immediate
academic performance. Recent studies confirm this trend. According to Sung, Chang, and Liu
(2016), students using mobile technologies showed improved test scores and a better
understanding of subject matter across various disciplines. The ability of m-learning to
provide real-time feedback, customized content, and access to multimedia resources enhances
cognitive processes and fosters academic success (Kearney et al., 2012).

Post-Test Achievement and Social Learning Aspects

Table 3 shows the test scores of students in the micro-learning group (M = 14.16, SD
= 3.006) were markedly higher than those in the conventional group (M = 8.83, SD = 2.260),
with a t-value of 7.766. It indicates that not only does m-learning lead to immediate learning
gains, but it also supports knowledge retention and application over time. These results
emphasize the positive effects of m-learning on long-term academic achievement.
Furthermore, m-learning facilitates increased social interaction and collaborative learning,
specifically through features such as discussion forums, peer messaging, and mobile-
accessible group projects (Baran, 2014). The enhanced social dimension of learning is a
critical factor in student motivation and engagement, which, in turn, contributes to improved
academic performance.

Cognitive Development and Learning Motivation

Table 4 highlights the influence of m-learning on cognitive development, with a mean
score of 15.20 (SD = 3.021) for the micro-learning group compared to 9.83 (SD = 2.260) for
the conventional group (t = 7.789). These findings highlight the cognitive advantages of m-
learning tools, especially in fostering higher-order thinking skills like analysis, evaluation,
and synthesis. According to Traxler (2018), mobile learning environments foster
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metacognition and autonomy, essential components of cognitive development in university
students. The constant accessibility of learning materials allows students to engage with
content at their own pace and according to their preferred learning styles, thereby enhancing
both intrinsic motivation and academic outcomes (Chen et al., 2015).

Conclusion

The findings of this study provide strong empirical support for the positive impact of
mobile learning (m-learning) technology on the academic achievement of university students.
Across multiple dimensions—including overall test performance, post-test retention, learning
motivation, cognitive development, and social interaction—students exposed to micro-
learning via mobile platforms consistently outperformed their peers taught through
conventional instructional methods.

The statistical analyses revealed significant differences in mean scores between the
two groups, with consistently higher achievement observed among the m-learning
participants. These results affirm that mobile learning technologies not only enhance
immediate academic performance but also foster deeper cognitive engagement and promote
learner autonomy and motivation. The interactive and flexible nature of m-learning
environments appears to align well with the learning preferences of contemporary university
students, contributing to more effective knowledge acquisition and skill development.

Particularly with these outcomes, it is recommended that higher education institutions
actively integrate m-learning strategies into their curricula. Doing so will not only modernize
instructional approaches but also enhance student engagement and learning outcomes.
Additionally, educators must have the requisite training and technological proficiency to
leverage mobile learning tools effectively. As digital learning continues to evolve, m-learning
stands out as a transformative approach with the potential to redefine educational delivery
and support student success in diverse academic settings.

Impact and Implications

The findings demonstrate that students exposed to m-learning technologies
outperform their counterparts in conventional settings in terms of academic performance,
cognitive development, learning motivation, and social interaction. The significant
differences observed in all measured variables provide robust support for incorporating
mobile learning into higher education curricula.

Implications
Curriculum Development: Universities should consider embedding m-learning strategies
into their teaching models to foster a more interactive and personalized learning experience.

Faculty Training: Educators need training to effectively design and deliver content utilizing
mobile technologies.

Student Support Services: Institutions should ensure equitable access to mobile learning
tools and resources.

Recommendations for Future Researchers

This research contributes to the growing literature supporting innovative digital
pedagogies in higher education. Future studies should investigate the long-term effects of
mobile learning on academic achievement and assess its impact across various disciplines and
educational contexts.
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