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Abstract: A new approach to learning is mobile learning (m-learning), which makes use of special
features of mobile devices in the education sector. M-learning is becoming increasingly common
in higher education institutions all around the world. The use of mobile devices for education and
learning has also gained popularity in Jordan. Unlike studies about Jordan, there are many studies
that thoroughly analyze the situation of m-learning in other countries. Thus, it is important to
understand the current situation of m-learning at Jordanian universities, especially in light of the
COVID-19 pandemic. While there have been some studies conducted prior to COVID-19 and a
few studies after COVID-19, there is a need for a comprehensive study that provides an in-depth
exploration of the current situation, student adoption, benefits, disadvantages, and challenges,
particularly following COVID-19. Therefore, this study utilizes a sequential exploratory mixed
research method to investigate the current state of the art of m-learning in Jordanian higher education
with a particular focus on student adoption, benefits, disadvantages, and challenges. Firstly, the study
explores the existing literature on m-learning and conducts 15 interviews with educators and learners
in three Jordanian universities to gain insights into their experiences with m-learning. The study then
distributes a survey to students at four Jordanian universities, representing both public and private
universities, to generalize the results from the qualitative study. Additionally, the study investigates
the relationship between student enrollment in public/private universities and the adoption of
m-learning. The study came to the conclusion that students have a positive opinion of m-learning and
are also willing to use it. However, there are a number of disadvantages and challenges to its adoption.
Additionally, there is a relationship between student enrolment in public/private universities and
the adoption of m-learning. These findings have important implications for institutions that want
to incorporate m-learning into their undergraduate and graduate degree programs, as they aid
decision-makers in these universities in creating frameworks that may be able to meet the needs
of m-learning.

Keywords: educational mobile applications; mobile learning; Jordanian higher education; perceptions;
adoption

1. Introduction

The use of mobile devices has increased significantly throughout the last ten years, such
that 95% of people on Earth live in places with access to mobile networks [1]. According to
the predicted number of mobile devices worldwide, there are currently 15.96 billion mobile
devices in use worldwide, and by 2025, that number is estimated to rise to 18.22 billion [2].
By 2027, there will be 7.7 billion smartphone subscriptions, increasing from the 6.23 billion
thought to be in use in 2021 [3].

Smartphones that can access the internet and execute applications are the most popular
form of mobile devices, according to [4] and in this study. Lebanon had the highest rate of
smartphone usage, with 86%, followed by Jordan with 85%.
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A growing number of services are occasionally accessible through mobile devices.
It is crucial to keep in mind that mobile devices, especially mobile phones, have become
a dependable solution to many challenges appearing in daily life, such as learning and
education wherever and at any time [5]. Therefore, mobile devices are now becoming an
essential tool in higher education, giving both students and lecturers easy access to effective
instructional materials and a means of interacting with one another. Mobile devices have
proven to be useful in education, enabling students to learn in a more interactive and
interesting way, in addition to serving as key communication tools. The primary features
that promote the growth of mobile device usage are portability and wireless connectivity,
where users can communicate while traveling because of these characteristics [6]. Mobile
phones are regarded as practical and affordable teaching instruments in the context of
education due to the fact that they are more affordable than desktop or laptop comput-
ers. [7]. Additionally, recent research shows that m-learning has the potential to be used for
enhancing student learning in higher education environments [8,9].

In the last few years, m-learning has transformed from a theoretical idea to a genuine
enhancement that supports the teaching and learning environment [10]. The concept of
m-learning in the context of education and learning is defined as utilizing small mobile
devices, such as smartphones, PDAs, iPods, and tablets as flexible tools for learning [11].
Thus, the term refers to an approach to teaching and learning that makes use of portable
electronic devices [12]. M-learning maybe viewed as either a new e-learning platform or the
logical extension of e-learning with stronger customized processes [13,14]. Various studies
have reviewed the topic of m-learning; most of them highlighted the new issues and trends
of m-learning in a certain context, domain, and time period. Chiu-Lin [15] identified that
while the area of m-learning research has demonstrated consistent development, upcoming
studies require more attention to the benefits of m-learning instead of studies that compare
m-learning to other traditional learning methods.

1.1. Purpose and Motivation of the Study

The pace of technology adoption in Jordan’s higher education institutions has been
persistent, and there have been a number of cases in the literature where mobile devices
have been used in the teaching process. Most studies on m-learning now use mixed
research methods, as stated in [14]. On the other hand, [15] explored the top six major
educational technology-based learning journals to investigate trends in m-learning research
and observed that, from January 2010 to December 2015, most researchers utilized the
quantitative approach for evaluating how effective m-learning is. In some ways, statistical
analyses are attempts to model phenomena that occur in the real world; however, no
statistical model is perfect, and it must be inaccurate in some way because models can be
faulty for a variety of reasons, including false assumptions, poor specification, and poor
model-building techniques [16]. Since most studies on m-learning in Jordan follow the
quantitative approach through which they test a model, there is a growing demand for
exploratory research on the current state of m-learning in Jordanian higher education that
investigates lecturers’ and students ‘understandings of m-learning [17,18].

Additionally, numerous exploratory studies that look into the situation, adoption,
disadvantages, benefits, and challenges of m-learning in other countries can be found in
the literature. However, there is a scarcity of studies of this kind that are conducted in
Jordan. Therefore, this study provides a thorough examination of the usage of m-learning
in Jordanian higher education with an emphasis on the benefits, drawbacks, and challenges
that Jordanian students face while implementing m-learning. The study also focuses on
investigating whether student enrolment in public/private universities influences how
students accept and adopt m-learning, besides defining the necessary requirements for
m-learning adoption in Jordanian higher education.

Since m-learning is an educational technology that includes both educators and learn-
ers in its implementation, the study focused on how both learners and educators perceive
the utilization of such technology in the qualitative phase of this study. To generalize the
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findings with respect to learners’ perspectives, the quantitative phase was completed. A
later study will generalize the findings from the qualitative phase regarding the opinions
of educators.

1.2. Research Questions

The main research question that established the base for this study was:
What is the current situation of m-learning in Jordanian higher education?
This primary question is divided into a number of sub-questions:

1. What are the Jordanian learners’ and educators’ perceptions of m-learning?
2. What are the benefits of implementing m-learning in Jordanian higher education

institutions?
3. What disadvantages and challenges do Jordanian higher education students encounter

while implementing m-learning?
4. What are the requirements for adopting m-learning in Jordanian higher education?

Regarding the first four sub-questions, the following question was asked:
Can the results derived in the previous sub-questions be generalized to the study population?

5. Is there any relationship between student enrollment in public/private universities
and the adoption of m-learning?

The rest of the paper is structured as follows:
Section 2 presents a background on m-learning in higher education and m-learning in

Jordanian higher education institutions. The research methodology is provided in Section 3.
Section 4, Section 5, Section 6, and Section 7 present the results, the discussion of the results,
the conclusion and future work, and the study limitations, respectively.

2. M-Learning in Higher Education: Use and Implementation

The utilization of educational technologies and m-learning has reshaped higher ed-
ucation, making it more accessible, effective, and interesting for students. Educational
technologies seek to improve and simplify the learning and teaching processes by making
good use of the appropriate technical resources. Learning management systems (LMS),
tablets, smart boards, intelligent tutoring systems (ITSs), blogs, social networks, and forums,
among many other technologies, are recently employed by higher education institutions to
assist in the learning process [10].

M-learning is critical to the process of teaching and learning at universities all over
the world [19], as teaching and learning are greatly affected by m-learning [20]. Over the
past ten years, there have been numerous reviews of m-learning; each article provided
crucial details that helped researchers better understand how mobile devices are used in
educational settings [21].

Basak et al. [22] examined the literature that has already defined the terminology,
perspectives, advantages and drawbacks, and comparisons between electronic learning
(e-learning), digital learning (d-learning), and m-learning; the study demonstrated that
digital learning is the umbrella under which m-learning and e-learning fall.

To study the challenges of utilizing m-learning in higher education, [23] used first-year
undergraduate students to examine the impact and challenges of using iPads in math
classes. This study was conducted at the American University of Sharjah (AUS) in the
United Arab Emirates (UAE). Moreover, [24] explored the impact of using mobile phones
for educational purposes as well as the issues and challenges related to adopting m-learning
in higher education in Iran. Furthermore, a study by [25] investigated the challenges of
adopting m-learning in Kuwait’s higher education institutions and demonstrated that
both students and lecturers have full awareness of m-learning and its applications. Their
findings showed that both learners and educators had optimistic views of m-learning. In
the United Arab Emirates (UAE), also [26], investigated the opportunities and challenges of
m-Learning that university students face and concluded that there is a great deal of benefits
for students through using mobile devices and that, according to the students’ opinions,
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the benefits outweighed the challenges. These studies provided thorough investigations of
the benefits and challenges.

Jordanian universities are not an exception; they are also utilizing m-learning to
improve learning and educational environments resulting from the highly advanced com-
munication and information technologies that have made their way into the country [27].

Before the revolution in using m-learning, according to the COVID-19 pandemic,
many researchers looked into the challenges and factors that affect its use. Althunibat [5]
explored the variables affecting the intentions of learners in Jordanian universities to adopt
m-learning. The “Unified Theory of Acceptance and Use of Technology,” (UTAUT), the
“Theory of Reasoned Action,” (TRA), and the “Technology Acceptance Model” (TAM) are
all examined in this study. The researchers used a survey that was conducted among several
student groups from various universities and communities. Approximately 250 respon-
dents’ responses to the survey questions were used to gather the necessary information.
Their results showed that the proposed m-learning model regarding the perceived use-
fulness and ease of use is comprehensive. However, this research did not look at other
factors that may affect students’ intentions to use m-learning and did not explore any
disadvantages or challenges.

Moreover, ref. [28] looked at Jordanian students’ needs and preferences for m-learning
design and students’ concerns about using m-learning to investigate the aspects that
impact students’ readiness and intentions to use m-learning in Jordanian higher education.
The results show that a number of issues, such as complexity, social influence, relative
advantage, user satisfaction, and the personality of learning, have an effect on students’
plans to utilize m-learning. Still, there are many other technical, social, administrative,
or economic aspects that may influence students’ intentions to use m-learning that are
not investigated, and this study did not investigate the existence of more challenges
or drawbacks.

Furthermore, ref. [29] tried to determine whether quality factors, such as service qual-
ity, system quality, and information quality, as well as individual opinions, such as how
useful and easy it is to use, are the causal factors to Jordanian students’ plans to employ
m-learning and to their satisfaction, which leads to enhanced use of m-learning. Conse-
quently, the authors integrated the updated DeLone and McLean’s model (DL and ML)
with the technology acceptance model (TAM). They distributed 400 questionnaires, and
the findings demonstrated that quality factors had a substantial impact on both learners’
intentions to use m-learning and learners’ satisfaction. In addition, they concluded that
perceived usefulness significantly affects this intention, and both satisfaction and inten-
tion to use significantly impact utilizing m-learning. This study focused on the quality
perspective, and it ignored other perspectives such as social, economic, pedagogical, and
administrative perspectives.

Moreover, these studies were conducted prior to the COVID-19 pandemic and world-
wide lockdown, which made using e-learning compulsory rather than an option. As a
result, e-learning is now required, and options include m-learning or desktop and computer
learning. Many studies were conducted during and after the pandemic. For example, [30]
investigated students’ feelings about m-learning platforms in order to specify the key
elements that affect how often students use them. The data was collected using an on-
line quantitative survey, and the findings showed that quality of service and content had
a key impact on how useful learners thought m-learning platforms were. Additionally,
behavioral intentions to utilize m-learning platforms were meaningfully affected by per-
ceived usefulness and ease of use. Again, the main focus of this study was on the quality
perspective, and it ignores other perspectives and challenges.

Furthermore, [31] found that the genuine use of m-learning applications was impor-
tant and positively affected by factors related to awareness, technology, experience, and
training. Additionally, according to [32], through the mediation of student satisfaction,
functional, design-quality, and usability factors positively affect the actual use of mobile
learning systems. Thus, the focus again was on the quality and technological perspectives.
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Additionally, [32] findings also suggested that institutional policy, change management,
and support from top management have a positive impact on how frequently m-learning
systems are really used, which is an addition that focuses on the administrative perspective.

The COVID-19 pandemic has revolutionized the state of m-learning in Jordan’s higher
education. Although previous studies added information to the literature and studies
similar to [33] investigated the use of m-learning for teaching, we believe that m-learning
requires additional research because it has not yet been thoroughly explored in Jordanian
universities. The purpose of this paper is to fill this gap in previous research.

3. Methodology

This study used a sequential exploratory mixed method design, which entails gather-
ing and analyzing qualitative data in the first phase, followed by quantitative data in the
second phase, in two distinct periods, as shown in Figure 1. Thus, the study intends to fill a
research gap and obtain a comprehensive picture of the current state of m-learning. This is
conducted by interviewing students and lecturers in the first phase to ask about the primary
elements that influence (positively/negatively) the utilization of m-learning. The interview
transcripts are then analyzed, and the results are used to develop a questionnaire to be
used in the second phase. Then, a sample of the population is given this questionnaire. The
rationale for developing a questionnaire is to see if the qualitative results can be generalized
to the whole population. There is no doubt that different methods of inquiry have the
potential to give fruitful results, and it is anticipated that other scholars may follow up on
that. By utilizing many sources and methods at various stages of the research, it is feasible
to capitalize on the benefits of each type of data collection while minimizing the limitations
of any strategy [34,35], enhancing data quality and reliability [36–40].
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3.1. First Phase: Qualitative Phase

The goal of the qualitative phase is to obtain a comprehensive understanding of the
current state of m-learning to answer the research questions. In this phase, secondary
information and a multiple case study technique [41–43] were used. Document analysis
and semi-structured interviews were the data collection instruments utilized during the
qualitative phase. Thus, various sources are employed, these are: Primary factors are deter-
mined by analyzing the relevant literature, and interview questions are developed to look
into m-learning-related issues in the Jordanian higher education. Therefore, conducting
qualitative research may assist in determining the focus of the data collection, where the
researchers are more interested in understanding behavior with reference to m-learning
than they are in testing hypotheses.

The validity of the interviews was confirmed by presenting it to (3) reviewers with
expertise and specialization from Philadelphia University, Al Ahliyya Amman University,
and the University of Petra. The interview’s consistency was checked by role-playing with
two individuals from the sample to assess the clarity of the questions and their lack of
ambiguity, as well as the time that is required for the interview, which is found to be 40 min.
In addition, the questions were found to be clear to the respondents. Then, the interviews
were conducted during the period (25 October to 10 November 2022). Respondents were
interviewed in acceptable locations, such as their offices and on university campuses and
gave permission to record the data. Thus, the data is collected through reliable interaction
with stakeholders.

Then, fifteen semi-structured, in-depth one-on-one interviews at three universities
were conducted (Philadelphia University in the northern governorate, Al-Ahliyya Amman
University in the middle governorate (both Philadelphia University and Al-Ahliyya Am-
man University are private universities), and the University of Jordan in the capital city).
Five participants (two lecturers and three undergraduate students) from each university
offer richness and depth to the case description; the interview questions are based on
information from literature analysis. The interviews were conducted in order to determine
benefits, drawbacks, challenges, and requirements that are not found in the literature or
found in the literature about m-learning in countries other than Jordan. Twelve transcripts
were then produced from the recordings of the interviews (three interviews were excluded).
Later, thematic analysis was employed for coding the data in these transcripts. Researchers
wrote, filtered, cleansed, and documented notes on each interview immediately follow-
ing the interview. The information from the interview transcripts is interpreted after the
transcripts have been analyzed.

The researchers selected higher education lecturers from different disciplines who
have at least two years of teaching experience and who taught both online and in classroom.
The researchers ensured that all interviewees had mobile devices, were able to access the
internet, were able to download mobile applications, and used their mobile devices for
educational purposes. Only two lecturers and one student were excluded because they
were using their devices only for phone calls and messaging.

3.2. Second Phase (Quantitative Phase)

After getting the results of the qualitative phase, the second phase (quantitative)
was started, during which a questionnaire was developed. The objective of developing
a questionnaire was to find out if the qualitative results can be used to generalize the
findings of this research for the whole population. In other words, the results of the
qualitative phase were used to build the questionnaire. Additionally, some content in the
questionnaire was built based on the literature about other countries, which was not found
in the literature about Jordan. A closed-ended questionnaire was developed and sent to
the undergraduate students at four Jordanian universities (public and private) in various
faculties and departments. Students’ perceptions were measured using a 6-point Likert
scale, from strongly disagree to strongly agree. Higher scores showed more optimistic
views on m-learning. By providing students access to the questionnaire online, all the
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data was collected. The questionnaire consists of 52 questions derived from various earlier
studies and based on the findings of semi-structured interviews. Based on the four themes
that were identified during the qualitative stage, the questionnaire was divided into four
sections. A section was established for demographic information; another was for students’
views regarding utilizing m-learning; and a third for the primary benefits, disadvantages,
and challenges associated with utilizing m-learning. A pilot test with fifteen respondents
from the three universities indicated that the questionnaire required no modifications.

To discover the participants’ unprompted responses and to prevent the bias that can
result from recommending answers to the participants, we provided the option “other” for
most questions.

Population and Sample

In this study, the population of interest is all students enrolled in Jordanian univer-
sities who use m-learning. However, since it may not be feasible or practical to survey
the entire population, a sample of 320 students was selected from the four previously
mentioned universities.

It is worth noting that 12 incomplete responses were excluded from the study, leaving
a total of 308 complete responses. The response rate of the survey was very high at 0.963,
indicating a high level of participation among the sampled students.

Furthermore, the Cronbach’s alpha value of 0.891 suggests that the survey is reli-
able, indicating that the questions were consistently measuring what they were intended
to measure.

The sample size of 320 is considered acceptable for an exploratory study, as it allows
for a good representation of the population while remaining manageable for the researchers.
Additionally, the participants were selected from different faculties in the four universities,
which may increase the generalizability of the findings to the entire population of Jordanian
university students who use m-learning.

4. Results
4.1. Qualitative Results

The key themes from the qualitative phase were benefits, drawbacks, challenges, and
prerequisites for adopting m-learning in Jordanian higher education institutions.

4.1.1. Benefits of M-Learning

M-learning has the ability to improve students’ motivation to learn in several ways. It
gives students the opportunity to access learning resources anywhere and anytime. This
helps in increasing students’ engagement with learning content where students can access e-
books, educational applications, videos, and other materials according to their preferences.
For example, this type of interactive collaborative learning may help students to get rid of
the feeling that they are disconnected from their colleagues and lecturers, which results in
motivating them to engage more in the learning process and helps them to complete both
classwork as well as homework. Additionally, m-learning helps in providing students with
opportunities for collaborative learning, which facilitates group work and collaboration
through different applications and forums. This collaboration helps motivate students to
engage in the learning process. Furthermore, the real-time assessments and feedback on
students’ learning progress help increase students’ motivation to continue working and
keep learning.

The availability of courses on multiple devices and the availability of information
anytime and anywhere is another benefit that was mentioned. Thus, the portability of
mobile devices is also considered because students’ can carry their mobile devices and they
can bring them to class.

The accessibility of mobile devices as an educational tool is one of its key mentioned
benefits. They enable students to access learning tools and resources from anyplace at any
time through their mobile devices. For students who might not have access to traditional
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educational materials, such as textbooks or libraries, this is particularly crucial. Mobile
devices offer a way to bridge this knowledge gap, enabling students to get the knowledge
they require to succeed.

Interactive learning, through enhancing interactions between learners and educators,
reduces communication barriers and improves communication between lecturers and
students using the student’s preferred channels. In other words, students can interact
with each other and with the lecturer without having to be in the same place at the same
time, which helps to avoid failures in the learning process due to delayed communication.
Additionally, these interactions enable knowledge sharing between students and lecturers
as well as between students and lecturers themselves. Students may have access to a variety
of educational apps and software through the use of mobile devices, which can improve the
learning process. These applications can be used for designing interactive lessons, offering
personalized learning experiences, facilitating communications between all stakeholders,
and monitoring student progress.

As well, collaborative, innovative, blended, and independent learning is a key benefit.
M-learning is distinguished by the incorporation of elements of innovation and excitement
into the learning process via the rejuvenation produced by students’ usage of digital devices
in learning. Moreover, blended learning can be achieved by combining m-learning and
traditional learning. Thus, giving students access to more resources via mobile devices
develops their independence and improves their ability to collaborate and submit their
work on time, especially when combined with other learning models such as project-
based learning.

Supporting students with learning difficulties was also mentioned by a number of
lecturers. This is achieved through its ability to take into account the individual char-
acteristics of learners, m-learning overcomes many challenges associated with students
who have learning difficulties, and it does not require the direct integration imposed by
traditional education. Lecturers think that the least fortunate group of students are those
with learning difficulties. From their experience, allowing students to use mobile devices
during class projects makes it possible for this group of students to find material quickly
and efficiently, and the use of some applications can assist in compensating for any skills
gaps they may have.

Meeting deadlines and submitting work on time is an additional mentioned benefit
where m-learning helps students meet deadlines and submit their work on time. As with
using their mobile devices, students have full access to assignments and course materials
and can meet deadlines by working whenever and wherever it is convenient to them.
Moreover, using educational applications helps remind students of their deadlines by
using notifications about approaching deadlines. Those students who struggle with time
management can benefit from such features. Additionally, having assignments and projects
on students’ mobile devices helps them make the most of their time by working anytime
and anywhere, for example, while waiting for an appointment.

Overall, by giving them more flexibility, reminders and notifications, and the ability to
work on projects whenever and wherever they want, mobile learning can assist students in
meeting deadlines and submitting their work on time.

4.1.2. Disadvantages of M-Learning

Many disadvantages were mentioned by interviewees; the most important disadvan-
tages that were mentioned by most of them were electronic cheating, health problems,
mental and social issues, and the availability of education.

The occurrence of electronic and group cheating, whose techniques have changed
and advanced, is a major disadvantage of m-learning. Thus, exams have become a major
burden for universities, where new policies are adopted to protect staff and students and
hundreds of cases of electronic cheating are discovered each year, reducing the reliability of
exam results. Almost all the interviewed lecturers reported this challenge. Moreover, two
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students were complaining that they started to depend on cheating instead of studying for
exams and quizzes.

All lecturers and students also expressed concerns about the amount of time students
spend in front of screens, which results in health problems. Additionally, mental and social
issues were mentioned, where people with autism may experience issues due to a lack of
social interaction. Many lecturers reported that the use of mobile devices may motivate
autistic behavior due to the lack of social interaction.

Finally, not providing the educational service to students who lack the necessary
technology is a disadvantage that was mentioned by three lecturers.

4.1.3. Challenges of M-Learning

Challenges as shown in Table 1 include social challenges (social distraction), cul-
tural challenges, pedagogical challenges, technological challenges, mental challenges, and
administrative challenges.

Table 1. Qualitative Results: Benefits, drawbacks, challenges, and prerequisites of m-learning.

Benefits Disadvantages Challenges Prerequisites of M-Learning

1. Enhancing students’
motivation to learning.

2. Availability of courses on
multiple devices.

3. Interactive learning.
4. Collaborative, innovative,

blended, and independent
learning.

5. Supporting students with
learning difficulties.

6. Meeting deadlines and
submission on time.

1. Electronic Cheating.
2. Health Problems.
3. Mental and

Social Issues.
4. Availability of

Education.

1. Technical restrictions.
2. Screen size is a problem.
3. Restricted memory.
4. Network speed.
5. User interface is not

user friendly.
6. Health problems.
7. Electronic cheating.
8. Availability of

educational services.
9. Social isolation.

1. Administrative and
Institutional
Requirements.

2. Infrastructural
Requirements.

Many social challenges were described by the interviewees, because one of the biggest
challenges is to observe students while they are learning. Additionally, there is a potential
that students become distracted, lose focus, visiting entertainment websites and social
networks, and ignoring the learning process.

Economic challenges were also reported such as concerns about mobile devices cost
and the cost of internet service were confirmed by both learners and educators. Further-
more, cultural challenges were mentioned. In other words, a significant aspect is the
cultural norms and trends, according to which many members of the community, including
parents, think that using such devices for learning is impossible because they could distract
students away from their studies. Students reported that the most difficult thing is when
it comes to convince parents or other family members that they are studying and not just
using the device for fun. Students also added that whenever their parents start to blame
them for using their mobile all the time, they start sharing the learning material on their
mobile device with them and show them their discussions with the lecturers and with their
colleagues. Old style lecturers think that it is impossible that students use their mobile
devices for learning without being distracted.

Pedagogical challenges were also a concern, this pedagogical shift towards this kind
of student-cantered learning suffers from the lack of sufficient and comprehensible theories
and models for this type of learning. If lecturers are not trained on using m-learning style,
it can be challenging for them to effectively incorporate it within classroom management
tactics. They may struggle with how to manage students’ use of mobile devices during
class as well as with how to effectively use available platforms.

Technological challenges were reported as it is challenging for educators and parents
to keep up with the rapid development of technologies on mobile devices. Moreover, there



Multimodal Technol. Interact. 2023, 7, 41 10 of 19

are many usability issues because of the applications that were originally developed for
desktop computers and then adjusted to fit mobile devices.

Mental challenges were also identified that students may lack the self-control to
participate fully in the lessons if they do not believe they are being given the correct
instructions. Shifting to virtual, live classes instead of only attending online courses
enhances accountability.

Many interviewees highlighted a number of administrative challenges. The univer-
sities’ administrations do not encourage using m-learning and using mobile devices in
classrooms. Moreover, they do not have clear rules and procedures for the use of mobile
devices inside classrooms.

4.1.4. Requirements for Adopting M-Learning

Administrative and institutional requirements as well as infrastructural requirements
are identified as the main requirements for the adoption of m-learning.

Administrative and institutional requirements imply that the university administration
should be convinced of the value of integrating and applying m-learning in the teaching and
learning environment, as well as the academic and administrative staff. Hence, educational
institutions should establish their own institutional guidelines and approaches for m-
learning. Universities should also offer technical assistance and support to both learners
and educators so that they can concentrate on their studies and education rather than
worrying about technological issues. Last but not least, institutions should promote the
idea that learners and educators shouldn’t worry about data privacy.

Regarding infrastructural Requirements include the availability of the infrastructure
required for mobile education, which take into consideration providing learners and
educators with the required wireless mobile devices and technologies used in modern
wireless networks. Moreover, the availability of internet connection services, wireless
device accessories such as printers, headphones, and chargers are important. Additionally,
universities should provide the relevant LMS to enable lecturers to deliver the educational
material, to organize and manage the learning content and activities. Moreover, m-learning
materials should be specifically designed to be used on mobile devices, with an emphasis
on interactive materials that are simple to use on small screens. Additionally, the material
should be current, pertinent, and interesting.

4.2. Quantitative Results

To answer the research sub-question: “Can the results derived in the previous sub-
questions be generalized to the study population?” the study used an online survey that
consists of four sections to gather information. The first section was used to collect informa-
tion about the participants’ age and gender and demographic information. The researchers
wanted to ensure that students had mobile devices to use in the classroom in order to study
the benefits, drawbacks, and challenges. Therefore, the second section of the questionnaire
asks about owning mobile devices and using them to support learning. Questions to
determine the advantages, drawbacks, challenges, and requirements for adopting mobile
learning made up the third and fourth sections.

As shown in Table 2 which demonstrates the demographics of the research., male
respondents composed up 57.8% of the sample (178 male students), compared to female
respondents’ which was 42.2% of the sample (130). Approximately 74.4% of the respondents
were youths (18 to 22 years old). Approximately 89.9% of the 308 respondents were
undergraduate students who are doing bachelor’s degrees at the universities surveyed,
and 10.1% were graduate students who are registered in master’s programs in the surveyed
universities. A mobile internet-connected device, such as a smartphone or tablet, was
owned by all participants (100%). Android (51.8%) is the most popular operating system
for these devices, followed by iOS (45.8%) and (2.9%) of respondents weren’t sure what
operating system their mobile device used. Finally, 99.7% of the respondents said they
are able to download mobile applications on their devices. Thus, Table 2 displays the
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outcomes of mobile device usage; the results show that students in both private and public
universities use their mobile devices for learning in different ways.

Table 2. Demographic and sample information.

Auni Puni Juni Yuni Overall

Gender
Male 61 (70.1%) 75 (56.4%) 18 (45.0%) 24 (50.0%) 178 (57.8%)

Female 26 (29.9%) 58 (43.6%) 22 (55.0%) 24 (50.0%) 130 (42.2%)
Total 87 133 40 48 308

Age

18–22 72 (82.8%) 80 (60.0%) 33 (82.5%) 44 (91.7%) 229 (74.4%)
23–27 12 (13.8%) 48 (36.1%) 7 (17.5%) 3 (6.3%) 70 (22.7%)
28–32 1 (1.1%) 3 (2.3%) 0 (0.0%) 1 (2.1%) 5 (1.6%)
>32 2 (2.3%) 2 (1.5%) 0 (0.0%) 0 (0.0%) 4 (1.3%)

Total 87 133 40 48 308

Education
Undergraduate 85 (97.7%) 110 (82.7%) 36 (90.0%) 46 (95.8%) 277 (89.9%)

Graduate 2 (2.3%) 23 (20.9%) 4 (10.0%) 2 (4.2%) 31 (10.1%)
Total 87 133 40 48 308

Own
smartphone

Yes 308 (100%)
No 0 (0.0%)

Total 308

Operating
system

Android 26 (29.9%) 76 (57.1%) 23 (57.5%) 33 (68.8%) 158 (51.3%)
iOS 57 (65.5%) 55 (41.4%) 14 (35.0%) 15 (31.3%) 141 (45.8%)

Do not know 4 (4.6%) 2 (1.5%) 3 (7.5%) 0 (0.0%) 9 (2.9%)
Total 87 133 40 48 308

Ability to
download apps

Yes 87 (100.0%) 132 (99.2%) 40 (100%) 48 (100%) 307 (99.7%)
No 0 (0.0%) 1 (0.8%) 0 (0.0%) 0 (0.0%) 1 (0.3%)

Total 87 133 40 48 308

Table 3 shows the purposes of using mobile devices. Overall, most respondents in
both private and public universities (98.6%) thought they use their mobile phones to access
social media when asked about the most common tasks they perform on mobile devices.
Additionally, 88.6% of respondents said they used their phones for messaging and phone
calls for communication. Third-placed (69.8%) respondents thought they use their phones
for learning through attending online lectures. Additionally, learning-related tasks, such as
studying and reading eBooks, receive high scores. Furthermore, other tasks and playing
games were mentioned.

Table 3. Mobile device usage.

Auni Puni PrivateUniv Juni Yuni PublicUni Overall

Phone calls and messaging 71 (81.6%) 121 (91%) 192 (87%) 38 (95%) 43 (97.7%) 81 (92%) 273 (88.6%)
Social media 78 (89.7%) 117 (88%) 195 (88.6%) 37 (92.5%) 44 (100%) 81 (92%) 276 (98.6%)

Games 51 (58.6%) 72 (54.1%) 123 (55.9%) 21 (52.5%) 21 (47.7%) 42 (47%) 165 (53.6%)
Learning (attending online lectures) 40 (46.0%) 102 (76.7%) 142 (64.5%) 33 (82.5%) 40 (90.9%) 73 (83%) 215 (69.8)

Professional communication 25 (28.7%) 35 (26.3%) 60 (27.3%) 9 (22.5%) 5 (11.4%) 14 (15.9%) 74 (34%)
Studying (reading eBooks) 47 (54.0%) 99 (74.4%) 146 (66.4%) 30 (75%) 37(84.1%) 67 (76.1%) 213 (69.2%)

Reading material added by lecturers 31 (35.6%) 78 (58.6%) 109 (49.5%) 29 (72.5%) 36 (81.8%) 65 (73.9%) 174 (56.5%)
In the lecture 24 (27.6%) 73 (54.9%) 97 (44.1%) 29 (72.5%) 31(70.5%) 60 (68.2%) 157 (51%)

Table 4 demonstrates results from the third section on students’ perceptions of m-
learning which measures how mobile device use affects the learning process. Overall, the
findings indicated that 69.5% of the students wanted lecturers to use mobile devices during
class. Approximately 84.1% of the respondents also agreed that it has altered the educational
process, which indicates that Jordanian students are positive toward mobile learning.
Moreover, regarding the benefits, 82.1% think that m-learning increases student motivation.
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Table 4. Students’ perception of mobile learning.

Survey Questions Auni Puni PrivateUni Juni Yuni PublicUni Overall

Do you use a mobile device as a learning tool?
yes 86 (98.9%) 128 (96.2%) 214 (97.3%) 40 (100.0%) 48 (100.0%) 88 (100.0%) 302 (98.1%)
no 1 (1.1%) 5 (3.8%) 6 (2.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 6 (1.9%)

Do you have previous experiences using mobile devices in the classroom?
yes 72 (82.8%) 121 (91.0%) 193 (87.7%) 40 (100.0%) 45 (93.8%) 85 (96.6%) 278 (90.3%)
no 15 (17.2%) 12 (9.0%) 27 (12.3%) 0 (0.0%) 3 (6.3%) 3 (3.4%) 30 (9.7%)

Do you think that lecturers and students should make use of mobile devices in education?
yes 59 (67.8%) 81 (60.9%) 140 (63.6%) 36 (90.0%) 38 (79.2%) 74 (84.1%) 214 (69.5%)
no 2 (2.3%) 5 (3.8%) 7 (3.2%) 1 (2.5%) 0 (0.0%) 1 (1.1%) 8 (2.6%)

maybe 26 (29.9%) 47 (35.3%) 73 (33.2%) 3 (7.5%) 10 (20.8%) 13 (14.8%) 86 (27.9%)

Do you think that mobile devices change classrooms?
yes 64 (73.6%) 83 (62.4%) 147 (66.8%) 38 (95.0%) 42 (87.5%) 80 (90.9%) 227 (73.7%)
no 9 (10.3%) 19 (14.3%) 28 (12.7%) 0 (0.0%) 2 (4.2%) 2 (2.3%) 30 (9.7%)

maybe 14 (16.1%) 31 (23.3%) 45 (20.5%) 2 (5.0%) 4 (8.3%) 6 (6.8%) 51 (16.6%)

Do you think that mobile devices affect the educational process?
yes 68 (78.2%) 110 (82.7%) 178 (80.9%) 36 (90.0%) 45 (93.8%) 81 (92.0%) 259 (84.1%)
no 7 (8.0%) 7 (5.3%) 14 (6.4%) 1 (2.5%) 2 (4.2%) 3 (3.4%) 17 (5.5%)

maybe 12 (13.8%) 16 (12.0%) 28 (12.7%) 3 (7.5%) 1 (2.1%) 4 (4.5%) 32 (10.4%)

Do you think that mobile devices affect a student’s motivation to learn?
yes 73 (83.9%) 102 (76.7%) 175 (79.5%) 37 (92.5%) 41 (85.4%) 78 (88.6%) 253 (82.1%)
no 6 (6.9%) 17 (12.8%) 23 (10.5%) 1 (2.5%) 2 (4.2%) 3 (3.4%) 26 (8.4%)

maybe 8 (9.2%) 14 (10.5%) 22 (10.0%) 2 (5.0%) 5 (10.4%) 7 (8.0%) 29 (9.4%)

Do you think that mobile devices affect your educational achievement?
yes 54 (62.1%) 84 (63.2%) 138 (62.7%) 38 (95.0%) 41 (85.4%) 79 (89.8%) 217 (70.5%)
no 20 (23.0%) 19 (14.3%) 39 (17.7%) 1 (2.5%) 3 (6.3%) 4 (4.5%) 43 (14.0%)

maybe 13 (14.9%) 30 (22.6%) 43 (19.5%) 1 (2.5%) 4 (8.3%) 5 (5.7%) 48 (15.6%)

How do you rate the use of your mobile device (as a learning tool) in the classroom under the guidance of the lecturer?
Excellent 29 (33.3%) 49 (36.8%) 78 (35.5%) 20 (50.0%) 16 (33.3%) 36 (40.9%) 114 (37.0%)

Very good 32 (36.8%) 27 (20.3%) 59 (26.8%) 13 (32.5%) 25 (52.1%) 38 (43.2%) 97 (31.5%)
Good 20 (23.0%) 46 (34.6%) 66 (30.0%) 3 (7.5%) 4 (8.3%) 7 (8.0%) 73 (23.7%)
Poor 4 (4.6%) 7 (5.3%) 11 (5.0%) 3 (7.5%) 2 (4.2%) 5 (5.7%) 16 (5.2%)

Very poor 1 (1.1%) 2 (1.5%) 3 (1.4%) 1 (2.5%) 0 (0.0%) 1 (1.1%) 4 (1.3%)
I did not try it before 1 (1.1%) 2 (1.5%) 3 (1.4%) 0 (0.0%) 1 (2.1%) 1 (1.1%) 4 (1.3%)

Overall, 37% of the students thought that using mobile devices in the classroom while
being guided by the lecturer was an excellent learning tool. It received ratings of 31.5%
very good, 23.7% good, 5.2% poor, and 1.3% very poor. Approximately 1.3% of the students
admitted they had never tried mobile learning.

Students were asked to rank the challenges that affect the adoption of m-learning. This
section of the questionnaire was built based on the results from the qualitative phase, as
specified by both lecturers and students in the interviews. Students were therefore asked to
rate their agreement with the following statements:

1. “Social distractions such as using social media and entertainment websites and ignor-
ing lessons pose challenges to m-learning”; this is classified as a social challenge.

2. “My parents think that using such devices for learning is impossible”; this is classified
as a cultural challenge.

3. “The lack of sufficient comprehensible theories and models for this type of learning”;
this is classified as a pedagogical challenge.

4. “It is challenging to keep up with the rapid development of technologies on mobile
devices. Moreover, Size of memory and screen size are problematic”; these are
classified as technological challenges.
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5. “The universities’ administrations do not encourage using m-learning and using
mobile devices in classrooms”; this is classified as an administrative challenge.

6. “Mobile devices have high cost and the cost of internet service is high as well”; this is
classified as an economic challenge.

Responses ranged from 1 for strongly disagreeing to 6 for strongly agreeing. As shown
in Table 5, the findings showed that social challenges that achieved an overall average
weighted score (WS) of 4.80 in both public and private universities are ranked as the most
reported challenges in adopting m-learning. The second most common challenge was
cultural. The third was pedagogical; the fourth was technical; the fifth was economic; and
the sixth and final challenge was administrative, with an overall weighted score of 3.68.

Table 5. Challenges of mobile learning adoption in Jordanian higher education.

Auni Puni PrivateUni WS Juni Yuni PublicUni WS Overall WS

Social challenges 4.10 4.70 4.40 5.40 5.00 5.20 4.80
Economic challenges 4.60 4.10 4.35 3.90 3.50 3.70 4.03
Cultural challenges 4.10 3.60 3.85 5.00 4.80 4.90 4.38
Pedagogical challenges 4.20 3.90 4.05 4.60 3.90 4.25 4.15
Technical challenges 4.10 3.90 4.00 4.50 3.90 4.20 4.10
Administrative challenges 4.30 3.5 3.90 3.60 3.30 3.45 3.68

Table 6 shows the average weighted scores for respondents’ evaluations of the dis-
advantages of adopting mobile learning. Students were asked to rate how much they
agree with the disadvantages of m-learning that were specified in the qualitative phase
by evaluating them from 1 for strongly disagreeing to 6 for highly agreeing. The results
demonstrated that the health issues, which had an overall average weighted score (WS)
of 5, are listed as the most commonly mentioned disadvantage of using m-learning. The
second most frequent drawback was social isolation that resulted from students becoming
socially isolated; third was the availability of educational services for those with a lack of
sufficient financial support; fourth was associated with memory limitations; fifth was the
screen size issue; then the network speed and electronic cheating came in sixth place, with
an overall weighted score of 4.08. Technical restrictions came in last place, with an average
weighted score of 3.43.

Table 6. Students’ evaluation of the disadvantages of adopting mobile learning in Jordanian
higher education.

Auni Puni PrivateUni WS Juni Yuni PublicUni WS Overall WS

Technical restrictions 4.10 3.80 3.95 3.10 2.70 2.90 3.43
Screen size is a problem 4.30 4.10 4.20 4.10 4.00 4.05 4.13
Restricted memory 4.60 4.20 4.40 4.20 4.00 4.10 4.25
Network speed 4.40 4.20 4.30 3.90 3.80 3.85 4.08
User interface is not friendly 4.20 3.40 3.80 2.90 2.90 2.90 3.35
Health problems 4.50 4.70 4.60 5.50 5.30 5.40 5.00
Electronic cheating 3.40 3.40 3.40 4.80 4.70 4.75 4.08
Availability of educational services 4.40 4.40 4.40 4.50 4.00 4.25 4.33
Social isolation 4.00 4.40 4.20 5.20 5.40 5.30 4.75

Students were then asked to rate the statements again from 1 to 6; these statements
were all derived from the interviews in the qualitative phase of the study. The reason
for asking students to rate them is to generalize the results from the qualitative phase.
According to Table 7′s findings, there is insufficient support for mobile learning at Jordanian
universities. Universities encourage students with an average weighted score of 4.2 and a
4.23 for the availability of facilities for m-learning. Additionally, the average score for how
much lecturers support m-learning was 4.10. With an average weighted score of 4.9, the
internet accessibility for students’ mobile devices was almost very good.
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Table 7. Current state of m-learning.

To What Extent Do You Agree with the Following: Auni
WS

Puni
WS

PrivateUni
WS

Juni
WS

Yuni
WS

PublicUni
WS

Overall
WS

The university encourages students to use
modern technology. 4.40 4.20 4.30 4.30 3.90 4.10 4.20

There are facilities for using mobile devices inside
the classrooms. 4.3 4 4.15 4.3 4.3 4.30 4.23

Lecturers encourage students to use their mobile
devices for learning in the classroom. 3.7 3.9 3.80 4.5 4.3 4.40 4.10

Mostly, I have internet on my mobile device for an
hour or more every day. 4.7 4.8 4.75 5.1 5 5.05 4.90

I have the skills to use my mobile device to learn. 4.8 5.1 4.95 5.5 5.1 5.30 5.13

If I want to use e-mail, I prefer to use a mobile phone
rather than a computer. 4.5 4.5 4.50 5.1 5.2 5.15 4.83

Mobile devices are very useful in the classroom. 4.4 4.7 4.55 5.1 5 5.05 4.80

Mobile devices increase cooperation
between students. 4.7 4.8 4.75 5.3 5.3 5.30 5.03

Mobile devices are a good place to keep some
study materials. 4.8 5.3 5.05 5.4 5.4 5.40 5.23

Mobile devices are very important and helpful in the
learning process. 4.7 5.1 4.90 5.3 5.2 5.25 5.08

Social media apps help me learn better than
educational apps. 4.4 4 4.20 3.3 2.6 2.95 3.58

The use of mobile learning management systems such
as MS Teams brings the lecturers closer to students in
a beneficial way

4.6 4.7 4.65 5.2 4.8 5.00 4.83

Mobile devices make the learning process faster. 4.7 5 4.85 5.1 4.9 5.00 4.93

Blended mobile learning helps solve the problem of
individual differences between students. 4.7 4.7 4.70 4.8 4.9 4.85 4.78

Blended mobile learning increases students’ creativity. 4.6 4.6 4.60 5.1 4.9 5.00 4.80

Mobile devices enable students to access a vast
amount of data related to university classes. 4.9 5.2 5.05 5.3 5.2 5.25 5.15

I agree with using my mobile device for education, for
example, to search for information, exchange
resources, or benefit from apps.

4.9 5.2 5.05 5.6 5.3 5.45 5.25

The availability of information anytime and anywhere
is helpful. 4.9 5.3 5.10 5.5 5.3 5.40 5.25

Mobile learning enhances interactions between
learners and educators reduces communication
barriers and improves communication between
lecturers and students.

4.7 4.9 4.80 5.4 5.2 5.30 5.05

The fifth research sub-question: “Is there any relationship between students’ enrolment
in public/private universities and the adoption of m-learning?” To answer this question, the
relationship between student enrollment in public/private universities and the adoption of
m-learning was tested. We established the following hypothesis:

H0. There is no significant relationship between student enrolment in private/public universities
and the adoption of m-learning.

H1. There is a significant relationship between student enrollment in private/public universities
and the adoption of m-learning.



Multimodal Technol. Interact. 2023, 7, 41 15 of 19

Based on the regression statistics provided in Table 8, there is a significant relationship
between whether a student is enrolled in a private or public university and their adoption
of m-learning in Jordan. The significance level of the F-test (p-value) is 0.0014; this p-value
is less than the significance level of 0.05, which indicates that there is evidence to reject the
null hypothesis (H0) that there is no significant relationship, and that there is a significant
relationship between private/public university enrollment and the adoption of m-learning.

Table 8. Testing the significance of the relationship between private/public university enrollment
and the adoption of m-learning.

Regression Statistics

Multiple R 0.181144
R-square 0.032813

Adjusted R-square 0.029652
Standard Error 0.44573
Observations 308

ANOVA df SS MS F Significance
F

Regression 1 2.062544 2.062544 10.38149 0.001410016
Residual 306 60.7946 0.198675 p-value

Total 307 62.85714

Coefficients Standard
Error t Stat p-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 1.16129 0.04622 25.12526 2.31 × 10−76 1.070340991 1.25224 1.070341 1.25224
Adoption of
m-learning 0.178245 0.055321 3.222032 0.00141 0.069387742 0.287101 0.069388 0.287101

The coefficient of determination (R-squared) is only 0.032813, indicating that the
independent variable of private/public university enrolment explains only 3.28% of the
variation in the adoption of m-learning.

Moreover, the coefficient for private/public university enrolment (0.178245) is statis-
tically significant at a p-value of 0.00141, indicating that there is a positive relationship
between private/public university enrolment and the adoption of mobile learning. How-
ever, the coefficient is relatively small, which means that the effect of private/public
university enrolment on the adoption of m-learning is weak.

5. Discussion of the Results

Back to the study questions, it can be noted that m-learning is widely used in Jordan’s
higher education institutions and has the potential to have a positive effect on the teaching
and learning processes. Universities in Jordan have implemented various m-learning
approaches, including educational mobile applications, social media, and other mobile-
based technologies. Some universities have also developed or used mobile-based learning
management systems to facilitate communication and collaboration between students
and instructors.

The research results showed that Jordanian university students have optimistic
thoughts about m-learning and want to see it used more in face-to-face, blended, and
online learning, which is proven by previous research, such as [5], in Jordan. This result
was also proven by previous research in other countries, where [23] came to the conclu-
sion that while most students who are involved in the experiment, do not plan to use the
technology in the future, they have positive opinions of the use of iPads in the lecture
hall, which indicates positive opinions of m-learning. Moreover, [25] reached the same
conclusion. Thus, this finding is consistent with those reported in the literature. The use of
m-learning in higher education in general and in Jordanian higher education in particular
has the potential to revolutionize teaching.

Mobile devices can improve student engagement, motivation, and learning outcomes
by giving students flexible and open access to course content and learning activities.
However, in order to fully utilize m-learning, it is crucial to tackle the challenges related to
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its implementation and get beyond the disadvantages. Additionally, m-learning activities
that are pedagogically acceptable and in accordance with the objectives of the course should
be created, and content that is compatible with mobile devices and their small screen size
should be designed.

Social challenges were the most scored challenges; consequently, universities should
ensure that students are not distracted. There must be strict policies that discourage social
distractions brought on by the use of mobile devices. Examples include blocking social
networks on university campuses and putting regulations and policies in place. Moreover,
to ensure that all students have equal opportunities, universities should offer students free
internet access. Additionally, workshops promoting m-learning are essential for persuading
parents to permit their children to use it, lecturers to utilize it, and students to encourage
their peers to use it. On the contrary, [28] studied the social influence and found it to be a
facilitator of m-learning adoption in Jordan. Additionally, technical challenges received a
reasonably high overall average weighted score of 4.10, which shows that students generally
accept their existence. This finding is consistent with earlier research, such as that in [44].
As well, cultural challenges average weighted score was 4.38, which is also relatively
high. Cultural challenges were proven to be a challenge for adopting m-learning [24].
Back to the literature, [25] also reported cultural, pedagogical, institutional, social, and
technical challenges.

Regarding the benefits identified in this study, some were consistent with the benefits
identified by [19], such as learning anytime and anywhere and interactive and collaborative
learning. Most students thought that m-learning has the potential to increase student
motivation, and this is similar to what ref. [45] identified.

The results suggest that there is a statistically significant relationship between a
student’s enrollment in private or public universities and their adoption of m-learning in
Jordan. However, the magnitude of the relationship is relatively weak, as indicated by
the low R-squared value. Further research may be necessary to explore other factors that
may be affecting the adoption of m-learning in Jordanian higher education. According
to our review of the literature on m-learning in general and in Jordan in particular, no
studies have addressed this issue and studied the relationship between student enrollment
in public/private universities and the adoption of m-learning.

M-learning is used in higher education institutions in nations that have developed in
the field of education, including the United Kingdom, the United States, Australia, and
European nations [46]. These nations have worked extensively to maximize the poten-
tial of m-learning. M-learning has the potential to renovate teaching and learning in the
Jordanian higher education system. While there are benefits and drawbacks associated
with m-learning, universities need to address the challenges to ensure that they implement
effective and efficient m-learning programs. The results show positive outcomes; however,
it can be perceived that Jordanian universities are not fully utilizing m-learning in teach-
ing and are not yet prepared for this adoption of m-learning. This is because the results
demonstrate that requirements for this adoption that were specified during the qualitative
phase of the study did not receive high-weighted scores. Universities should encourage
both learners and educators to use m-learning and provide them with the required profes-
sional development and training to effectively integrate m-learning into their learning and
teaching practices.

6. Conclusions and Future Work

The objective of this study was to investigate and understand the situation of m-
learning in Jordanian higher education. The study used a sequential exploratory mixed
research method, where in the first stage the researchers analyzed the literature about
m-learning. Then, fifteen semi-structured interviews were conducted. The results of the
qualitative part were used to build an online survey that was distributed to students at four
Jordanian universities.
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This research study ensured that the study’s participants had access to mobile devices,
such as smartphones and tablets, that were connected to the internet and that they could
use them for educational purposes. The findings indicate that, while using mobile learning
has numerous benefits, it also has many drawbacks and challenges. According to the
study’s findings, students are open to adopting mobile learning and have a favorable
attitude towards it. Additionally, the results suggest that there is a statistically significant
relationship between the students’ enrolment in private or public universities and their
adoption of m-learning in Jordan. Nonetheless, the findings indicate that there are certain
issues with implementing this technology in Jordanian higher education institutions.

M-learning has been found to be a cornerstone of higher education and essential
to the learning process. It has the potential to improve soft skills for both learners and
educators while also encouraging improved communication between all parties involved
in the educational process. Although m-learning is utilized and regarded as an efficient
teaching tool in developed countries, in Jordan—a developing country—where higher
education institutions are still not fully employing m-learning, this is not the case. The
researchers think that initiatives for providing students access to mobile devices, such as
iPads, are necessary for having a thorough understanding and completing their studies.
These findings have significant implications for universities that wish to integrate m-
learning in both undergraduate and postgraduate degree programs. These findings help
decision-makers at these universities establish frameworks that have the potential to fulfill
the requirements of m-learning.

Therefore, this study used a variety of methodologies to create reliable and valid
results. Additionally, internal consistency evaluations, such as the “Cronbach’s Alpha
Reliability” test, were carried out in the study to provide proof of validity and reliability.

The research recommends that higher education institutions should pay attention to
providing the necessary infrastructure for m-learning and putting in place the necessary
policies, strategies, and procedures.

There are plans for future work on finding a precise specification for the functional
and non-functional requirements of educational mobile applications, as well as ongoing
work on developing an evaluation framework for educational mobile applications.

7. Limitations of the Study

As a limitation of this study, we have focused on four Jordanian universities. In
addition, the sample size is acceptable for an exploratory study, however, the generalization
of the findings may not be accurate due to the 308 responses, and the possibility that not
all mobile learners’ perceptions might be applied equally. Future studies could give a
greater understanding of students’ preferences and attitudes towards the use of mobile
technology for learning if they were conducted among a wider survey sample, which
would include a variety of university students as well as lecturers and administrators from
across the country.

Author Contributions: Conceptualization, L.F.A.-Q., A.M.A.-o., H.A.-Y. and S.A.-j.; methodology,
L.F.A.-Q. and H.A.-Y.; validation, L.F.A.-Q., A.M.A.-o., H.A.-Y. and S.A.-j.; data curation, L.F.A.-Q.,
A.M.A.-o. and H.A.-Y. and S.A.-j.; writing—original draft preparation, L.F.A.-Q.; writing—review and
editing, L.F.A.-Q., A.M.A.-o., H.A.-Y. and S.A.-j. All authors have read and agreed to the published
version of the manuscript.

Funding: This work was supported by the Deanship of Scientific Research at Philadelphia Uni-
versity. Lamis F. Al-Qora’n is with the Software Engineering Department, Philadelphia University,
Jordan (e-mail: lalqoran@philadelphia.edu.jo) and Abdelsalam M. Al-odat is with the Department of
Development Studies, Philadelphia University, Jordan.

Institutional Review Board Statement: The study was approved by the Ethics Committee of
Philadelphia University.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



Multimodal Technol. Interact. 2023, 7, 41 18 of 19

Data Availability Statement: Interview questions and questionnaires are available upon request
from the corresponding author, however, data such as transcripts are unavailable due to privacy or
ethical restrictions.

Acknowledgments: The authors would like to thank all of the lecturers and students at Philadelphia
University, Al-Ahliyya Amman University, University of Jordan, and Yarmouk University for volun-
teering their time to conduct the interviews and for responding to the survey, as they gave us their
time to contribute to our study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. ITU. ICT Facts and Figures 2016. Geneva, Switzerland: International Telecommunications Union. 2016. Available online:

http://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2016.pdf (accessed on 15 September 2022).
2. Statista. Share of Mobile Device Owners Worldwide from 2020 to 2025, by Number of Devices Owned. 2022. Available online:

https://www.statista.com/statistics/245501/multiple-mobile-device-ownership-worldwide/ (accessed on 15 September 2022).
3. Statista. Smartphones-Statistics and Facts. 31 May 2022. Available online: www.statista.com/topics/840/smartphones/

#topicHeader__wrapper (accessed on 15 September 2022).
4. Silver, L.; Smith, A.; Johnson, C.; Jiang, J.; Anderson, M.; Rainie, L. Use of Smartphones and Social Media Is Common across

Most Emerging Economies. Pew Research Center: Internet, Science & Tech. 7 March 2019. Available online: www.pewresearch.
org/internet/2019/03/07/use-of-smartphones-and-social-media-is-common-across-most-emerging-economies/ (accessed on
15 September 2022).

5. Althunibat, A. Determining the factors influencing students’ intention to use m-learning in Jordan higher education. Comput.
Hum. Behav. 2015, 52, 65–71. [CrossRef]

6. Iqbal, S. Mobile phone usage and students’ perception towards M-learning: A case of undergraduate students in Pakistan.
J. Distance Educ./Revue de l’ducation Distance 2017, 32, 1.

7. Sanga, C.; Mlozi, M.; Haug, R.; Tumbo, S. Mobile learning bridging the gap in agricultural extension service delivery: Experiences
from Sokoine University of Agriculture, Tanzania. Int. J. Educ. Dev. Using ICT 2016, 12, 108–127.

8. Ke, F.; Hsu, Y.-C. Mobile augmented-reality artifact creation as a component of mobile computer-supported collaborative learning.
Internet High. Educ. 2015, 26, 33–41. [CrossRef]

9. Wu, W.-H.; Wu, Y.-C.J.; Chen, C.-Y.; Kao, H.-Y.; Lin, C.-H.; Huang, S.-H. Review of trends from mobile learning studies: A
meta-analysis. Comput. Educ. 2012, 59, 817–827. [CrossRef]

10. Al-Emran, M.; Shaalan, K. Learners and educators’ attitudes towards mobile learning in higher education: State of the art. In
Proceedings of the 2015 International Conference on Advances in Computing, Communications and Informatics (ICACCI), Kochi,
India, 10–13 August 2015; pp. 907–913.

11. Abachi, H.R.; Muhammad, G. The impact of m-learning technology on students and educators. Comput. Hum. Behav. 2014, 30,
491–496. [CrossRef]

12. Romero-Rodriguez, J.-M.; Aznar-Diaz, I.; Hinojo-Lucena, F.-J.; Gomez-Garcia, G. Mobile learning in higher education: Structural
equation model for good teaching practices. IEEE Access 2020, 8, 91761–91769. [CrossRef] [PubMed]

13. Mostakhdemin-Hosseini, A.; Tuimala, J. Mobile learning framework. In Proceedings of the IADIS International Conference
Mobile Learning, Madeira, Portugal, 14–16 March 2015; pp. 203–207.

14. García, A.M.F.; Esteban, A.P. Smart m-Learning Reusing Educational Contents. In Highlights in Practical Applications of Agents
and Multiagent Systems, Proceedings of the 9th International Conference on Practical Applications of Agents and Multiagent Systems,
Salamanca, Spain, 6–8 April 2011; Springer: Berlin/Heidelberg, Germany, 2011; pp. 317–323.

15. Lai, C.-L. Trends of mobile learning: A review of the top 100 highly cited papers. Br. J. Educ. Technol. 2020, 51, 721–742. [CrossRef]
16. Thorpe, K.E. How to construct regression models for observational studies (and how NOT to do it!). Can. J. Anesth./J. Can.

D’anesthésie 2017, 64, 461–470. [CrossRef]
17. Swanson, J.A. Assessing the effectiveness of the use of mobile technology in a collegiate course: A case study in M-learning.

Technol. Knowl. Learn. 2020, 25, 389–408. [CrossRef]
18. Al-Rahmi, A.M.; Al-Rahmi, W.M.; Alturki, U.; Aldraiweesh, A.; Almutairy, S.; Al-Adwan, A.S. Acceptance of mobile technologies

and M-learning by university students: An empirical investigation in higher education. Educ. Inf. Technol. 2022, 27, 7805–7826.
[CrossRef]

19. Al-Emran, M.; Elsherif, H.M.; Shaalan, K. Elsherif, and Khaled Shaalan. Investigating attitudes towards the use of mobile learning
in higher education. Comput. Hum. Behav. 2016, 56, 93–102. [CrossRef]

20. Klassen, A.; Eibrink-Lunzenauer, M.; Gloggler, T. Requirements for mobile learning applications in higher education. In Proceedings
of the 2013 IEEE International Symposium on Multimedia (ISM), Anaheim, CA, USA, 9–11 December 2013; pp. 492–497.

21. Crompton, H.; Burke, D. The use of mobile learning in higher education: A systematic review. Comput. Educ. 2018, 123, 53–64.
[CrossRef]

22. Kumar Basak, S.; Wotto, M.; Belanger, P. E-learning, M-learning and D-learning: Conceptual definition and comparative analysis.
E-Learn. Digit. Media 2018, 15, 191–216. [CrossRef]

http://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2016.pdf
https://www.statista.com/statistics/245501/multiple-mobile-device-ownership-worldwide/
www.statista.com/topics/840/smartphones/#topicHeader__wrapper
www.statista.com/topics/840/smartphones/#topicHeader__wrapper
www.pewresearch.org/internet/2019/03/07/use-of-smartphones-and-social-media-is-common-across-most-emerging-economies/
www.pewresearch.org/internet/2019/03/07/use-of-smartphones-and-social-media-is-common-across-most-emerging-economies/
https://doi.org/10.1016/j.chb.2015.05.046
https://doi.org/10.1016/j.iheduc.2015.04.003
https://doi.org/10.1016/j.compedu.2012.03.016
https://doi.org/10.1016/j.chb.2013.06.018
https://doi.org/10.1109/ACCESS.2020.2994967
https://www.ncbi.nlm.nih.gov/pubmed/34192098
https://doi.org/10.1111/bjet.12884
https://doi.org/10.1007/s12630-017-0833-0
https://doi.org/10.1007/s10758-018-9372-1
https://doi.org/10.1007/s10639-022-10934-8
https://doi.org/10.1016/j.chb.2015.11.033
https://doi.org/10.1016/j.compedu.2018.04.007
https://doi.org/10.1177/2042753018785180


Multimodal Technol. Interact. 2023, 7, 41 19 of 19

23. Gouia, R.; Gunn, C.; Audi, D. Using iPads in University Mathematics Classes: What Do the Students Think? In Assessing the Role
of Mobile Technologies and Distance Learning in Higher Education; IGI Global: Hershey, PA, USA, 2015; pp. 60–77.

24. Hamidi, H.; Chavoshi, A. Analysis of the essential factors for the adoption of mobile learning in higher education: A case study
of students of the University of Technology. Telemat. Inform. 2018, 35, 1053–1070. [CrossRef]

25. Al-Hunaiyyan, A.; Alhajri, R.A.; Al-Sharhan, S. Perceptions and challenges of mobile learning in Kuwait. J. King Saud Univ.—
Comput. Inf. Sci. 2018, 30, 279–289. [CrossRef]

26. Al Murshidi, G. Opportunities and challenges of mobile learning that university students encounter in the UAE. Int. Res. High.
Educ. 2017, 2, 18–37. [CrossRef]

27. Mohammad, H.; Fuad, A.; Hourani, M.A. Using Mobile Technologies for Enhancing Student Academic Experience: University of
Jordan Case Study. Int. J. Interact. Mob. Technol. 2016, 10, 13–18.

28. Al-Adwan, A.S.; Al-Madadha, A.; Zvirzdinaite, Z. Modeling students’ readiness to adopt mobile learning in higher education:
An empirical study. Int. Rev. Res. Open Distrib. Learn. 2018, 19, 1. [CrossRef]

29. Almaiah, M.A.; Alismaiel, O.A. Examination of factors influencing the use of mobile learning system: An empirical study. Educ.
Inf. Technol. 2019, 24, 885–909. [CrossRef]

30. Almaiah, M.A.; Al-Lozi, E.M.; Al-Khasawneh, A.; Shishakly, R.; Nachouki, M. Factors Affecting Students’ Acceptance of Mobile
Learning Application in Higher Education during COVID-19 Using ANN-SEM Modelling Technique. Electronics 2021, 10, 3121.
[CrossRef]

31. Almaiah, M.A.; Al-Khasawneh, A.; Althunibat, A.; Almomani, O. Exploring the main determinants of mobile learning application
usage during COVID-19 pandemic in Jordanian universities. In Emerging Technologies during the Era of COVID-19 Pandemic;
Springer: Cham, Switzerland, 2021; pp. 275–290.

32. Althunibat, A.; Almaiah, M.A.; Altarawneh, F. Examining the factors influencing the mobile learning applications usage in higher
education during the COVID-19 pandemic. Electronics 2021, 10, 2676. [CrossRef]

33. Al-Qora’N, L.F.; Jawarneh, A.; Nganji, J.T. Toward Creating Software Architects Using Mobile Project-Based Learning Model
(Mobile-PBL) for Teaching Software Architecture. Multimodal Technol. Interact. 2023, 7, 31. [CrossRef]

34. Alowayr, A.; Al-Azawei, A. Predicting mobile learning acceptance: An integrated model and empirical study based on higher
education students’ perceptions. Australas. J. Educ. Technol. 2021, 37, 38–55. [CrossRef]

35. Alsharida, R.; Hammood, M.; Al-Emran, M. Mobile Learning Adoption: A Systematic Review of the Technology Acceptance
Model from 2017 to 2020. Int. J. Emerg. Technol. Learn. (IJET) 2021, 16, 147–162. [CrossRef]

36. Harrison, R.; Jones, B.; Gardner, P.; Lawton, R. Quality assessment with diverse studies (QuADS): An appraisal tool for methodological
and reporting quality in systematic reviews of mixed-or multi-method studies. BMC Health Serv. Res. 2021, 21, 144.

37. Vivek, R.; Nanthagopan, Y. Review and Comparison of Multi-Method and Mixed Method Application in Research Studies. Eur. J.
Manag. Issues 2021, 29, 200–208. [CrossRef]

38. Hossain, M.A.; Rahman, S.; Quaddus, M.; Hooi, E.; Olanrewaju, A.-S. Factors Affecting Performance of Open Government Data
Initiatives: A Multi-Method Approach Using Sem and FSQCA. J. Organ. Comput. Electron. Commer. 2021, 31, 300–319. [CrossRef]

39. Hossain, S.F.A.; Xi, Z.; Nurunnabi, M.; Anwar, B. Sustainable academic performance in higher education: A mixed method
approach. Interact. Learn. Environ. 2022, 30, 707–720. [CrossRef]

40. Li, X.; Chu, S.K.W. Exploring the effects of gamification pedagogy on children’s reading: A mixed-method study on academic
performance, reading-related mentality and behaviors, and sustainability. Br. J. Educ. Technol. 2021, 52, 160–178. [CrossRef]

41. Bereczki, E.O.; Kárpáti, A. Technology-enhanced creativity: A multiple case study of digital technology-integration expert
teachers’ beliefs and practices. Think. Ski. Creat. 2021, 39, 100791. [CrossRef]

42. Criollo-C, S.; Guerrero-Arias, A.; Jaramillo-Alcázar, Á.; Luján-Mora, S. Mobile learning technologies for education: Benefits and
pending issues. Appl. Sci. 2021, 11, 4111. [CrossRef]

43. Chen, R.; Xie, Y.; Liu, Y. Defining, conceptualizing, and measuring organizational resilience: A multiple case study. Sustainability
2021, 13, 2517. [CrossRef]

44. Qureshi, I.A.; Ilyas, K.; Yasmin, R.; Whitty, M. Challenges of implementing e-learning in a Pakistani university. Knowl. Manag.
E-Learn. 2012, 4, 310.

45. Aburub, F.; Alnawas, I. A new integrated model to explore factors that influence adoption of mobile learning in higher education:
An empirical investigation. Educ. Inf. Technol. 2019, 24, 2145–2158. [CrossRef]

46. Khan, A.I.; Al-Shihi, H.; Al-Khanjari, Z.A.; Sarrab, M. Mobile Learning (M-Learning) adoption in the Middle East: Lessons
learned from the educationally advanced countries. Telemat. Inform. 2015, 32, 909–920. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.tele.2017.09.016
https://doi.org/10.1016/j.jksuci.2016.12.001
https://doi.org/10.5430/irhe.v2n4p18
https://doi.org/10.19173/irrodl.v19i1.3256
https://doi.org/10.1007/s10639-018-9810-7
https://doi.org/10.3390/electronics10243121
https://doi.org/10.3390/electronics10212676
https://doi.org/10.3390/mti7030031
https://doi.org/10.14742/ajet.6154
https://doi.org/10.3991/ijet.v16i05.18093
https://doi.org/10.15421/192119
https://doi.org/10.1080/10919392.2021.2018258
https://doi.org/10.1080/10494820.2019.1680392
https://doi.org/10.1111/bjet.13057
https://doi.org/10.1016/j.tsc.2021.100791
https://doi.org/10.3390/app11094111
https://doi.org/10.3390/su13052517
https://doi.org/10.1007/s10639-019-09862-x
https://doi.org/10.1016/j.tele.2015.04.005

	Introduction 
	Purpose and Motivation of the Study 
	Research Questions 

	M-Learning in Higher Education: Use and Implementation 
	Methodology 
	First Phase: Qualitative Phase 
	Second Phase (Quantitative Phase) 

	Results 
	Qualitative Results 
	Benefits of M-Learning 
	Disadvantages of M-Learning 
	Challenges of M-Learning 
	Requirements for Adopting M-Learning 

	Quantitative Results 

	Discussion of the Results 
	Conclusions and Future Work 
	Limitations of the Study 
	References

