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Abstract—M-learning is a form of learning, which has simi-
larities and differences with the electronic learning (e-
learning). It is mainly based on the use of the mobile wire-
less technologies that allow for learners to easily access
learning materials anytime he desires and anywhere, wheth-
er on campus or off campus. Therefore, this creates a new
flexible learning environment in the context of different
learning settings. Students' perception of such technology is
one of the most important factors for successful adoption of
m-learning in the higher education environment. This study
is conducted to investigate the perceptions of students in
University Malaysia Terengganu (UMT) to move towards
applying m-learning in their studies by using their mobile
devices and to explore their expectations on mobile learning
services. A total number of 91 undergraduate students ma-
joring in computer science participated in the study. The
findings show that the students have positive perception
towards mobile learning and would like to use their mobile
devices for both learning and administrative services.

Index Terms—Mobile learning (M-learning), Electronic
learning (E-learning), mobile wireless, students’ percep-
tions.

L INTRODUCTION

The uses of mobile devices and related technologies
have increased significantly in the recent years because of
their capabilities to be used in many fields. The use of
devices such as mobile phones, smart phones and PDA
have found their way into the learning and educational
sector as well. In addition, students and teachers in the
universities and education institutions around the world
are increasingly using the mobile technology to access
learning materials, internet access and facilitate learning in
new and innovative ways [19]. M-learning is the next
form of e-learning that support learning anywhere and
anytime which depends on communication technologies
such as GSM, WAP, GPRS and Bluetooth. Over the past
few years the number of studies has increased for the
adoption of m-learning in many countries such as USA,
Asia, Britain, Scandinavia, and Australia [3]. University
of Florida supports the idea of using m-learning through
providing access to fast wireless network using mobile
devices on campus [6]. Thus, the utilization of m-
Learning technology offers benefits to both students and
educational institutions involved [10]. In addition, Pointed
out that more focus should be directed towards the im-
portance of m-learning and its uses among universities
students because it provides many of services at any time,
any place. Therefore, the higher education institutions
must plan in future to provide a more flexible learning
environment to meet the needs of new generations of
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students who are increasingly attracted towards mobile
technology.

Despite there are many studies have been conducted to
investigate the use of m-learning in higher education insti-
tutions, but it is still limited. However, the rate of adoption
of the higher education institutions for the use of m-
learning is still slow; this means that even though it has
many advantages, there are many obstacles that limit their
acceptance within the higher education environment [1].
One of the main reasons that are attributed to the poor
usage of m-learning technology is the lack of sufficient
studies that explore the factors that influence m-learning
acceptance in the higher education institutions [22].
Therefore, this study is conducted to investigate the stu-
dents' perceptions and expectations on m-learning services
in the higher education institutions.

II. PROBLEM STATEMENT

The popularity of mobile devices is increasing signifi-
cantly day by day, as many learners are using mobile
technology in their learning environment [16]. M-learning
has many features such as flexibility of learning anytime
and anywhere which have brought new changes in learn-
ing and education environment. Therefore, this feature
enables students to take advantage of their free time while
they are outside the classroom to complete their study and
homework [24]. In addition, students who are waiting for
their flight at the airport, they can use wireless mobile
devices such as smart phone, PDA and Tablet PC to ac-
cess lecture materials or download an assignment or inter-
act with their instructors or friends.

Despite m-learning has been developed fast, there is
need to investigate the elements that have influence m-
learning acceptance among students in higher education
institutions [14, 21]. Without considering the importance
of m-learning acceptance among students and explore
students' readiness levels to use mobile learning can cause
ineffective use of m- learning devices. Therefore, study of
the perceptions of students for using m-learning may help
the success of the adoption of m-learning in higher educa-
tion environment. Chen et al. [7] pointed out that a better
understanding of the students' requirements will help the
decision maker to adopt m-learning successfully.

Few empirical research studies on the use of m- learn-
ing in higher education institutions have been reported
[39]. Some of these studies have suggested some of the
factors that influence m-learning acceptance in higher
education institutions. However, there is still gap in the
field of m-learning adoption; where many researchers
have called for further investigation and research in the
field of adoption of m-learning in higher education institu-
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tions [21, 11, 14, 15]. Further research is required to in-
vestigate the students' perceptions of the application of
mobile devices and m-learning services in higher educa-
tion institutions. Hence, the study here, aims to explore
the students' perceptions of the application of m-learning
services in higher education environments.

III.  RELATED WORKS

Several of studies have conducted the adoption of m-
learning in many countries such as USA, Britain, Scandi-
navia, and Australia [1]. Andrew and others [3] discussed
groups of directions in an effort to investigate the use of
the m-learning in the higher education including: fostering
interactivity on-campus using mobile devices, investiga-
tion the needs of students and strategies for low-cost m-
learning use.

Pointed out that more focus should be directed towards
the importance of m-learning and its usage among stu-
dents in universities because it provides many of the ser-
vices at any time and any place. Korucu and Alkan studied
the relation and differences between m-learning and e-
learning and the use of m-learning in the higher education
in turkey. The results showed that the use of m-learning
technologies has become of the most important technolo-
gies that support learning because it offers learning any
time, any place. In addition, m-learning will contribute
greatly to the improvement of teaching and learning in the
future. Another study conducted by Haag [9], focused on
m-learning delivery courses to provide the students with
an alternative platform to continue their learning after
leaving the classroom. The findings showed that seventy
percent of the participants preferred m-learning courses
version more than e-learning courses.

In addition, yusup discussed the status of iPad used as a
device for learning among primary school teachers in
Malaysia. A survey was conducted in which 93 teachers
participated. The teachers were provided with iPads to
help them in the program of online distance-learning. The
results indicated that the majority of teachers’ prefered to
use iPad as compared to laptops during the teaching and
learning process and trust that iPad is a very important
learning device to share information among colleagues.

IV. M-LEARNING VS. E-LEARNING

Despite E-learning and M-learning have similar ele-
ments, but there are some differences in terms of technol-
ogy, learner access and mode of communication. TABLE
(1) compares the aspects of E-learning and M-learning
which were derived from a literature review of M-learning
[4,13, 17].

V.  M-LEARNING SERVICES FOR HIGHER EDUCATION
INSTITUTIONS:

M-learning is considered to be the next step of e-
learning by the use of wireless mobile devices and other
communication technologies to enable instructors and
learners to conduct learning process anytime and any-
place. There are two main services that m-learning offered
which are: (1) learning materials services such as content
materials (2) administrative services such as registration
and schedule students as shown Figure 1.

Several M-learning studies in higher education institu-
tions examined the manner in which wireless mobile de-
vices are implemented in teaching and learning methods
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TABLE L.
“COMPARISON BETWEEN E-LEARNING AND M-LEARNING”
Features E-learning M-learning
protocol Web-Based WAP-Based
Network Wired Wireless
Accessibility Anywhere Anywhere and Any-
time
Mobile Networks,
.. GSM,
Connectivity Intranet or Internet GPRS, UMTS and
CDMA.
Mobile Phone,
Devices PC or Laptop Smart Phone
and PDA
Instructor to Asynchronous Synchronous
Student commu- Delayed Communica- .
L K Instant Communica-
nication tion tion

M-learning services

v v

Learning materials services

Administrative services

Figure 1. “M-learning Services Types”

of various universities. Alzaza and Yaakub [2] conducted
a study to investigate the importance of the use of m-
learning services among Malaysian higher education stu-
dents. The results showed that the courses registration and
result exams are the highest rank and followed by library
services, schedule services, and admission services.

Botzer and Yerushalmy [5] conducted a project to in-
vestigate the relevance of cellular application called
"math4mobile".  Researchers used this  project
“math4mobile” to understand the opportunity of adopting
personal and mobile technologies for learning functions,
particularly the benefit of mobile phones for facilitating
mathematical learning. The project contained group effort
activities such as making use of cellular video camera to
capture certain images, making use of MMS (multimedia
message) for sharing video clips among the participants,
making use of mathematical applets to create graphs
which provide representation of information and making
use of SMS (short message system) to send and exchange
verbal messages and mathematical objects. The study
found that the positive engagement of the students in the
project and these devices able to enhance the learning
process.

VI. METHODOLOGY

A questionnaire was designed to investigate the percep-
tions of the students towards applying m-learning. The
instrument was adapted from Trifonova, Georieva and
Ronchetti which contains four sections. The first section
contains general information to collect data about users’
demographic such as gender, age and year of study. The
second section contains multiple choice questions to find
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out about the availability of mobile devices, accessing the
internet by mobile devices and students' knowledge and
experience with mobile technology media. In the third
section, there are developed 11 statements with a five-
point Likert scale ranged from 1-Strongly Disagree to 5-
Strongly Agree designed to explore the students' percep-
tions towards applying m-learning. Finally, the fourth
section based on the scales 1 to 3 where 1-Useful, 2-
Neutral and 3-Not Useful to explore the students' expecta-
tions on m-learning services.

The questionnaire was distributed to the first, second
and third year Computer Science students, School of In-
formatics and Applied Mathematics, University Malaysia
Terengganu (UMT). A total number of 100 responses
were obtained. Nine questionnaires were discarded due to
being incomplete answers.

VII. DATA ANALYSIS AND RESULTS

A. Respondents profile

As shown in Table II, 50.5% of the respondents were
male and 49.5 were female. The majority of respondents
81.3% were aged between 18-22 years while 22-26 years
were 18.7%. In terms of year of study, most of the re-
spondents 38.5% were the second year followed by first
year 35.2% and then third year 26.4%. This indicates that
the results represent perceptions and expectations of dif-
ferent levels of students.

B. Availability of Mobile Devices

As shown in Figure 2 the results indicate that the majori-
ty of respondents 68.1% have smartphone, 18.7% of re-
spondents have mobile phone, while 11.0% have tablet Pc
and 1.1% have PDA and other devices.

C. Students’ Knowledge and experience of Mobile
Technology and M-learning

The study found that the respondents were familiar with
mobile technology. The questions 1-3 asked respondents
if they access internet using their mobile device. As
shown in Figure 3 the results showed that 89% of the re-
spondents accessed the internet using their mobile device.

In addition, 81% of respondents used their mobile device
to access the internet on a daily basis as shown in Figure 4.

Furthermore, the results showed that 68.1% of the re-
spondents were paying money to access the Internet using
their mobile devices; this indicates normal price of access-
ing the internet using mobile devices. Question 4 asked
respondents if they used mobile device to learn computer
science. The results showed 52.7% of respondents used
their mobile devices to learn computer science and 41.8%
did not.

The last two questions 5-6 asked respondents if they
have heard about m-learning and their opinions of m-
learning. The results indicated that 58.2% of respondents
knew about mobile learning and 41.8 did not. The majori-
ty of respondents 82.4% answered that m-learning is good
idea and would like to use it, while 9.9% answered good
idea but I would not like to use it, whereas 1.1% don’t
think it is good idea, and 6.6% answered others as shown
in Figure 5.
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TABLE II.
“RESPONDENTS PROFILE”
] . cumulative
Classification | Frequency | percent percent
Malo 46 505 | 505
Gender
Female 45 49.5 100.0
18-22 47 81.3 81.3
Age
22-26 17 18.7 100.0
I 32 35.2 352
Year of ond 35 38.5 73.6
study
31 24 26.4 100.0
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Figure 2. “Availability of Mobile Device”

do you access the internet using your mobile device inside and
outside the university ?
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do you access the internet using your mobile device inside
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Figure 3. “Internet accessibility using mobile device”
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Figure 4. “Times of internet access by mobile device”
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) Good . ldon’t
ideabuti thinkitis others
would

good idea 7%
not like 1%

to use it
10%
Good
ideaandi
would
like to
use it
82%
Figure 5. “Students opinions about m-learning”

D. Students’ perceptions towards applying M-learning

Table 3 contains 7 statements to explore the students'
perceptions for applying m-learning services.

The first statement asked respondents “if the mobile
device useful to accesses lectures online”, the responses
mean was (M= 4.0220), this indicates that the students
“agree”. In addition, 47.3% of respondents agreed that the
mobile device useful to access the lectures online, 31.9%
strongly agreed,15.4% neutral,2.2% disagreed and 3.3%
strongly disagreed as shown in Figure 6.

The mean in the second statement was (M= 4.0330) this
indicates that the students “agree” when they used mobile
device will increase the flexibility to learn inside and
outside classroom. Figure 7 shows 47.3% of the respond-
ents agreed, 34.1 strongly agreed, 9.9% neutral, while
5.5% disagreed and 3.3% strongly disagreed.

The results of the third statement (M= 3.9011) indicates
that the students “agree” with using mobile device in
teaching and learning will make the learning process easi-
er and enjoyable. As shown in Figure 8, 51.6% agreed,
23.1% strongly agreed, 19.8% neutral, whereas 3.3%
disagreed, 2.2% strongly disagreed.
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Figure 6. “Useful to access lectures online using mobile device using
mobile device”.
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Figure 7.  “Flexibility to learn using mobile device”

Strongly
Strongly disAgree Disagree
Agree 2% 3%

23% Neutral

20%

TABLE III.
“STUDENTS’ PERCEPTIONS ON M-LEARNING”
Statement N .Mm- M ax- Mean
mum | Imum

1. Tthink it is useful to access lectures 91| 1.00 500 |4.0220
online using my mobile device.
2. 1believe that using a mobile device
will increase the flexibility to learn 91| 1.00 5.00 |4.0330
inside and outside the classroom.
3. I think implementing and using M-
learning as a part of teaching and 3.9011
learning process will make the educa- | 91| 1.00 5.00 ’
tional process easier and more enjoya-
ble.
4. 1 think that using M-learning will 91| 1.00 500 |3.4835
help me to get good grades.
5. Implementing M-learning will
enable me to have independent learn- | 91| 2.00 5.00 |[3.7692
ing.
6.1 thlnk M-learning will add value 91| 2.00 500 |4.0110
to e-learning.
7. 1would be interested to learn using
this method in the future. o1 1.00 5-00 139780

34

Figure 8. “More easier and enjoyable using mobile device”

In the fourth statement the mean was (M= 3.4835) this
indicates the students between “agree” and “neutral” for
using m-learning will help them to improve grades. 42.9%
neural, 37.4% agreed, 11.0% strongly agreed, 6.6% disa-
greed and 2.2% strongly disagreed as shown in Figure 9.

The next statement asked “If m-learning enable stu-
dents’ independent learning”, the responses mean was
(M= 3.7692) this indicates between “agree” and “neutral”.
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As shown in Figure 10 that 51.6% of respondents agreed,
16.5% strongly agreed, 24.2% neutral and 7.7% disagreed.

In the statement six the responses mean was (M=
4.0110) this indicates that the students “agree” that m-
learning add value to e-learning. Majority of respondents
75.8% agreed, 15.4% strongly agreed, 3.3% neutral and
5.5% disagreed as shown in Figure 11.

The last statement asked “If the students interested to
learn using m-learning in the future”, the mean was (M=
3.9780) this indicates the students agree to use m-learning
in the future as learning process. As shown in Figure 12
that 82.4% of the respondents agreed to use m-learning in
the future, 11.0% strongly agreed and 2.2% neutral, disa-
greed and strongly disagreed.

E. Students’ expectations of M-learning services.

The study aims to explore students' expectations on
mobile learning services that they would like use through
their mobile devices. The study found as shown in Figure
13 that the majority of respondents 83.5% preferred access
learning contents online using their mobile device and
81.3% for exam results were the highest ranked, followed
admission status 75.8%, library service 71.4%, course
registration 70.3%, schedule services 67.0%, to collabo-
rate with other students and financial balance 58.2% and
the lowest rank was to collaborate with lecturers 54.9%.
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Figure 11. “M-learning add value to e-learning”
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Figure 12. “Use m-learning in the future”

Figure 9. “Improve students’ grades using M-learning”
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Figure 10. “Learning independent using m-learning” Figure 13. “M-learning services”
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VIIL.

This study sought to explore students' perceptions of the
application of m-learning and to investigate the students’
expectations of m-learning services through their studies.
Based on the results, the majority of students have posi-
tive perceptions on the use of m-learning. The results of
this study indicate that the students may access to lectures
online by using mobile devices more easily and useful.
The results also indicated that mobile learning will help to
increase flexibility of learning inside and outside class-
room because the students' can access to learning materi-
als anywhere and anytime. As in this study, most of the
students expect that the use of m-learning will help them
to improve academic achievement and enable them to
independent learning.

The results also indicated that students perceive that m-
learning will play an important role of in learning and will
add value to e-learning in the future. The results showed
that the majority of students would like to use this tech-
nology in the future. Finally, the study found highly
ranked m-learning services the expected to be used by
students include online access to learning materials and
administrative services such as retrieving exam results and
library services etc.

However, the use of mobile wireless technologies will
become the choice for the students in higher education
environment in the future; there is still need to further
investigate the critical success factors that influence m-
learning acceptance among students.

CONCLUSION
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