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ABSTRACT

Nowadays, educational technology, even in the early stages, enables curriculum adjustment to meet students' learning and life
situations. It also provides alternatives to traditional educational methods and enhances higher education lectures. For example,
new technology eliminates spatial and temporal constraints, as students and teachers needn’t be in the same classroom, or even
within the same area, to exchange information or educational material, but can be anywhere without hampering their work.
Furthermore, the operating cost of schools and universities is reduced, since all course materials can be presented using cheap
technology, through the screens of electronic devices. Basically, mobiles devices and apps are not just playing tools but more
importantly, it is an educational tool for learning and teaching process. Mobile-learning is the new sensation in the field of
education. It is creating a new wave of educational development for sustainable and viable learning option as a result of
convergence of mobile technologies and wireless infrastructure.
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1. INTRODUCTION Google's mobile OS, Android, tallied the highest increase

with a 300% spike, followed by BlackBerry OS with 66%, and
Mobile technology has entered into the mainstream society,  Apple's iOS with 62%. The figures were culled from a series
affecting the lives of many in recent years. According to the  of one-day snapshots of Smart's network taken every month.
report “Information and Communications for Development:  As stated by Mr. Orlando B. Vea, Smart's Chief Wireless

Maximizing Mobile [1],” which was released on August 16, Advisor [2], from August to December 2011, the company
2012, there were 101 mobile cellular subscriptions for every has seen a doubling of the number of subscribers using
100 people in the Philippines in 2011, a jump from 41 smartphones in the last four months of 2011 due to increased
subscriptions for every 100 people in 2005. Worldwide, the availability of devices and the growing demand for mobile

number of mobile subscriptions grew from one billion in 2000 Internet.

to more than six billion in 2011, of which nearly five billion

were in developing countries. Mobile phones based on  Android is an open source mobile operating system that has
android  platform  have become an indispensable  been supported by Google Corporation, the world leading
communication device for many people, particularly in  search Engine Company. One major reason for the pervasive

younger segments of the population, such as students. Smart adoption of android in the mobile market is that mobile

Telecommunications noted a steep rise in the use of the top applications  developed through android development

three smartphone operating systems in its network. technology is more efficient and effective compared to the
other technologies, such as mobile Window or Symbian
operating systems, producing fast, user friendly and appealing
applications.
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With this formidable mobile technology advancement, more
and more students can now seek informal education. Another
benefit of these tools is that learning cost incurred unto
students is drastically reduced as independent, and self-paced
learning can be done outside the schools and campuses [3].

The study by Chan (2003) shows that it is important for
providers of mobile academic content and information to
understand the following characteristics: First, mobile
learning addresses the urgency of individual information
acquisition and learning needs. Second, the initiative of
knowledge acquisition is based on an information seeker’s
request and the information is obtained immediately. Third, a
mobile learning setting enables information seeking and
learning to occur when and where it best fits individual needs.
Fourth, interactivity of the learning process is provided
through wireless devices. Learners and information seekers
are provided broader access to experts (e.g., librarians,
instructors, etc.) and knowledge than is available through
other distance learning technology. Fifth, activities are
situated instructional activities in a way that extends learning
and information seeking into natural, authentic, and contextual
situations of an individual’s personal life. Finally,
instructional content (e.g., information resources, activities,
etc.) is integrated into mobile device use wirelessly [4].

Given the mass technological consumption of this new
technology, a new learning pattern will dawn over the
academic horizon, Mobile Leaning, bringing in new learning
opportunities to all.

2. RELATED WORKS

Computer Assisted Learning (CAL) has grown enormously
during the past decades and has been enhanced by the recent
advances in web-based applications, multimedia technology,
intelligent systems and software engineering. CAL may be
used by instructors in a complementary way for their courses.
Students may use educational software inside and outside
classrooms in order to learn, practice and consolidate their
knowledge.
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They may also use software from remote places in cases
where the instructor is far from the student. The quite recent
area of Mobile Assisted Language Learning (MALL) has
made its appearance during the last decade and is currently
widely used to assist in language learning (Virvou et al.
2011). MALL has evolved to support students’ language
learning with the increased use of mobile technologies such as
mobile phones, mobile music players, PDAs and mobile
smartphone devices.

3. METHOLOGY

Three instruments were used to collect primary data: a pre-
study survey, student reflections for class projects, and a post-
study survey. All participants were required to complete the
pre-study survey, which was administered one week prior to
the beginning of the study. This survey gathered students’
views on their use of personal mobile devices; results of this
survey determined the students’ different TACI classifications
(i.e., their degree of comfort with adopting new technology).
Based on the types of mobile devices they owned—
determined from the results of the pre-class survey—
participants were divided into two user groups (A and B) to
complete this study’s six class projects.

After finishing each class project, all students were required
to complete a student reflection as a separate assignment.
Approximately one week after all the projects were
completed, a post-study survey was administered and
collected to re-examine the students’ TACI classification
score. The post-study survey scores were used as a proxy for
understanding how exposure to and use of mobile
technologies by a student can impact overall willingness to
adopt new technology.

3.1 Participants

A total of 53 MA students in TESOL were recruited from
three different graduate classes during the spring 2012
semester at one Central US university. As shown in Table 2,
of the 53 students, 17 were male and 36 were female.
Participants’ ages ranged from 21 years to 50 years. Some
students were simultaneously enrolled in more than one class
in which they used the mobile devices. Participants varied in
their levels of experience as language teachers and came
from various countries around the world.
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Table 2. Range of Participants’ Ages
Age 21-25 26-30 31-35 36-40 41-45 46-50 Total
Male 0 2 8 4 2 1 17
Female 13 6 5 4 8 0 36
Total 13 8 13 8 10 1 53

Using the results of the pre-survey, the participants were separated into two groups based on the devices they recorded as
owning: Group A consisted of mobile device users and Group B consisted of mobile computer users. These groups were defined
in order to compare the results of six class projects in the specialized learning environments as shown in Table 3.

Table 3. Mobile Device User Groups

Group Group A

Group B

Number of participants 25 students

Registered devices

28 students

Laptops, MacBook, Netbooks, and other mobile

Apple iPhones, Android Phones, iPads, computers

tablets, and other mobile devices

3.2 Survey Questionnaires

The pre-study survey was used to gather students’
perceptions toward new technology such as mobile devices
and to determine the students’ pre-study TACI classification.
The post-study survey was used to re-evaluate students’
TACI classification and to investigate how exposure to and
use of mobile technologies as a student can impact the
students’ overall willingness to adopt new technology.

3.2 Class Projects

A specialized learning environment (i.e., a mobile learning
site) was created to simplify the students’ use of their
personal mobile devices, when tasked to complete the
different mobile activity assignments. The authors developed
the layout and design of the learning environment to support
different mobile operating systems (e.g., i0S, Android OS,
Windows Phone, etc.), mobile browsers (e.g., the native
Android browser, Opera Mini, Firefox, etc.) and to support
the significantly reduced screen sizes of their mobile devices.
For example, the learning content was fitted to the different
screen sizes so that the learners could easily access it with
their mobile devices when they logged in to the mobile
learning site. Students could post their responses to topic
prompts that the instructor had posted on a discussion board
and then respond to postings made by their peers.

103

This learning site facilitated the use of social online sites
such as YouTube, Facebook, and VoiceThread, as shown in
Figure 1.

Class projects were designed according to the following
criteria: (a) projects must demonstrate the use of personal
mobile devices for connecting, communicating, and
collaborating as students create personalized learning
experiences; (b) projects must demonstrate the use of
personal mobile devices for MLL such as participating in
individual and group discussion activities; (c) projects must
demonstrate the use of everyday technologies (already
known or easily learned) for MLL; and (d) projects must
demonstrate both quantitative and reflective information that
it promotes new learning experience with mobile
technologies.

Based on these criteria, a total of six class projects were
generated: a bio-sketch, an online discussion, Spring Break
Facebook updates, YouTube video watching, VoiceThread
presentations, and YouTube video authoring. These projects
shared concerns such as the need to engage with mobile
activities and the perceived benefits of using mobile devices
to cooperate with others as a way to trigger personally
meaningful learning experiences in MLL. All class projects
spanned a 12-week period between January 2012 and April
2012. For each project, students were given two weeks to
make their contributions.
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Figure 1:. An example of the specialized learning environment for different users.

3.4 Student Reflections

We also sought to document what students thought about
their learning experiences with mobile devices. To this end,
we developed a student reflection questionnaire to elicit their
thoughts and suggestions. We also focused on student
resistance and possible reasons why the use of mobile
technologies would be resisted. The reflection questions
solicited students’ thoughts on four categories of interaction
with the mobile resources: how to connect, communicate,
collaborate, and create personalized learning. Each category
more specifically asked about the types of tools students
used, the number of times they used their mobile devices, the
time period, their feelings about the tools used, and their
suggestions for improvements.
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4. DATA ANALYSIS AND DISCUSSION

Frequency counts and means are the primary statistical
treatment to be used to analyze and interpret the survey
results. The mean scores obtained along the different areas
will be analyzed using the following scale of equivalents:
4.20- 5.00= “Strongly Agree,” 3.40- 4.19= “Agree,” 2.60-
3.39= “Neutral,” 1.80- 2.59= “Disagree,” 1.00- 1.79=
“Strongly Disagree.” The mean scores ranging from 2.60-
5.00 indicate a high level of perception of the respondents
which means that they accept and are ready with mobile
learning implementation. On the other hand, mean scores
ranging from 1.00-2.59 indicate a low level of perception
which means that respondents may not be ready to be
introduced with mobile learning applications.
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In 2009, the University of Oregon began participating in the ECAR Study of Undergraduate Students and Information
Technology. Today's data were gathered in the 2010 Study of Undergraduate Students and Information Technology.

A.Survey Design

To determine the extent of usage of mobile devices among
students, a survey was done among a random population of
151 undergraduate students in a Malaysian university. The
response rate was 33%. The objectives of the survey were to
check on: (1) students’ appreciation towards mobile learning
and the popularity of the smart phone; (2) the extent of usage
of the different mobile devices and the kind of mobile
activities engaged in; (3) and the possibility of bringing in
smaller mobile devices like smart phones or PDAs in mobile
learning; (4) their expectation regarding when true mobile
learning would happen; (5) the reasons for supporting mobile
learning. The questionnaire was intended to collect
quantitative and qualitative data. In view of the first
objective, three statements were given to measure student
responses on a S5-point Likert scale from 1-5, where 1
represents “Strongly Agree” (SA), 2 represents “Agree” (A),
3 represents “Unsure” (US), 4 represents “Disagree”’(D),5
represents “Strongly Disagree”(SDA). They were: (1) Mobile
learning should be supported in this mobile, digital era. (2)
Mobile learning is an innovation in education. (3) Among the
listed mobile devices - iPod, MP3 player, PDA, Pen Drive,
Cell phone, Smart phone and laptop, I rank smart phone to be
the best/efficient form of mobile device for mobile learning,
available now.
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In alignment with the second and third objectives, there were
given three questions for which multiple answers could be
chosen. (1) “Which of the following mobile devices do you
own?” The choices were given as — iPod, MP3 player, PDA,
Pen Drive, Cell phone, Smart phone, Laptop. (2) “Devices
like mobile/smart phones be very popular learning tools if the
following technology issues can be addressed well. Choose
the relevant options that you feel are a must.” The choices
given were: Larger displays/screens, Lower network traffic,
Larger memory capacities, Faster data transmission,
Technology unification (integration of wireless technologies
like 3G, Wi-Fi, WiMAX, bluetooth etc),and Better
proliferation/deployment/implementation. (3) “What mobile
activities do you do?” The choices given were: Download and
listen to music, watch videos, Send and receive emails, Send
and receive instant messages, Send and receive short text
messages, Send and receive Multimedia messages, Transfer
files from one place to another through bluetooth, Play
interactive games through internet or through hand held game
devices, Transfer photo/audio or other data through hand
phones or smart phones. This represented the qualitative part
of the data collection.
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B.Survey Results — Quantitative Analysis Table 1 show the The respective mean response value of 2.1 and standard
responses to the three questions whose responses were deviation (SD) of 0.7 confirms the majority of students are in
measured using the Likert scale. 66% of the students were agreement with the statement. Nearly 90% agreed that laptop
agreeing to the fact that mobile learning should be supported is the best/efficient form of mobile device available now.
in this mobile era. The mean response was 2.2 with a standard This confirms the popularity of laptops in mobile learning
deviation (SD) of 0.9. Both values point to a consistency in [10]. The mean response here is 1.7 with a standard deviation
agreement to the statement. 84% were of the opinion that (SD) of 0.8, which point to a strong agreement in favour of
mobile learning is an innovation in education. the statement.

Table 1: Responses Of Malaysian University Students

Responses
ftems SA A Us DA SDA Mean SD
Mobile learning should be supported in this
mobile, digital era 10 23 14 2 1 2.2 0.9
Mobile learning is an innovation in education 7 35 6 1 1 21 0.7
Laptop is the best/efficient form of mobile
device available now 24 20 2 3 0 1.7 0.8

Fig. 2 reveals that the most popular devices among students are pen drives, cell phones and laptops. The users of MP3 players
are the next highest category followed by iPods and smart phones. PDAs seem to be the least used mobile device in the list. The
findings are in line with the results in [8].

100
k=To I
80 T4
TO
@ 60
=
L]
2 50
a
S 40
(=8
20 24
20 14
10
o + ' 1 \
iFod FPen Drive CellPhone Smart Laptop

Ph
Mobile Devices .

Figure 2. The usage of mobile devices among students.

Table 2 shows the interest of the students in the technology issues to be addressed. More than 50% responses were evident in
relation to larger displays, larger memory capacities, faster data transmission and technology unification. Faster data transmission
and technology unification seem to have bothered the students more than the others. Hypothesis: True mobile learning will
happen in the next 3-5 years. Fig. 3 reveals the hypothesis is true from the point of view of the students too. A majority of about
75% have predicted that this would take place within the next five years or less, with the highest percentage of about 40%
supporting the technology would be fully active in the next three years. The responses were indicative of the readiness for mobile
learning in the campus.
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Figure 3:. The expectation of true mobile learning to happen.

Table 2: Technology Issues To Be Addressed In Order To Make Smaller Mobile Devices Popular

Technology issues to be addressed Percentage
Mobile devices must have larger displays/screens 54
Mobile devices must have lower network traffic. 30
Mobile devices must have larger memory capacities. 52
Mobile devices must have faster data transmission. 64
Mobile devices must have technology unification. 64
Mobile devices must have better proliferation/deployment/implementation 38

Among the kind of mobile activities engaged in by the students, Table 3 shows that sending short text messages, transferring
files using the pen drive and email usage top the list. This undoubtedly confirms the modern day trend of high usage of mobile
phones, pen drives and emailing via laptops. Still, 50% or more do engage in the other activities listed in the table which shows
the popularity of the usage of mobile devices. The findings of table 3 tallies with the results of fig. 2 which also shows the
popularity of mobile phones, pen drives and laptops among the different mobile devices owned by the students. It looked as if

many of these students were living in a digital world.

Table 3: Type Of Mobile Activities That Students Engage Themselves In

Type of Mobile activities engaged in Percentage (%)
Send and receive emails 82
Send and receive instant messages 90
Send and receive short text messages 88
Send and receive Multimedia messages 50

Transfer files from one place to another through bluetooth 84

Play interactive games through internet or through hand

held game devices >3

Transfer photo/audio or other data through hand phones or

smart phones 60
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C.Survey Results — Qualitative Analysis

The qualitative comments given by students were in response
to the statement: “Mobile learning is an alternate way of
learning — Give two reasons to support or not support this.”
Most of the comments were supportive and we are giving a
sample of both type of comments.

*Supportive Comments:

1

I support mobile learning as an alternate way of
learning. This is because the contents can be
retrieved more easily. It also promotes learning
without geographical limitations.

It is widely used and it has become a need
nowadays (although it is still a luxury). We have
now entered into an era of technology. We will
drop out if we are not updated or not learned.
Because if some students don't attend the class,
they still can download the audio file that have
been provided and will not miss the topic taught in
class. It also can be used by those students who
miss some parts in the lecture class.

With mobile learning, I think I could learn anytime
and anywhere without bringing bulk of books or
materials around.

If all these devices such as hand phone, PDAs and
laptop integrated together....mobile learning is fun..
I support mobile learning indeed. With mobile
learning, students can just repeat the lecture again
and again using their iPod or they can save the
lecture slides to their PDA so that they can refer
back anytime.

Mobile learning should be encouraged in the future
years, mainly as a way to support our legacy lecture
system. I don't mean that attending lecture class
should be diminished. Mobile learning should be
considered as a way to support teaching in the
class, e.g. as a learning supplement.

This will definitely make the subject much more
interesting to learn. It's a new way to learn, so this
might help us to expand our knowledge and live
towards the new technology. Hence I support this.

*Non-Supportive Comments:

1

I don’t support, simply because not every student
owns sophisticated electronic gadgets since they
are expensive and buying those things doesn't
really support studies. In contrary, those electronic
gadgets cause students to fool around and entertain
themselves.

I don't support especially because for teenagers,
having classes virtually (e-learning or virtual world
classes) could be a problem. Not only that, students
tend to get easily distracted, it would be even worse
when they are somewhere doing something they
prefer than to "attend class".

Given the slow development rate of our state, its
very unlikely that this feature will be accomplished
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any time soon, could take ages. Paper documents/
printed out docs are the most efficient for me. They
help me to concentrate better when looking at the
paper than at a screen.

4 I personally think online media like Blackboard is
sufficient enough for learning (no need for IPod,
PDA etc).Otherwise learning from textbook is
somehow more efficient, because by reading we
will get detailed explanation rather than searching
anywhere else on the Web because what is
available on the net is too brief and not too
trustable since everyone can manipulate the
information on the Web.

5 It can only act as an added support in learning. It
can never be a substitute for classroom learning.
The interaction between students-students and
teacher-students goes a long way in learning
anything.

5. RESULTS

1  The readiness of the students for full fledged mobile
learning was very clear.

2 A majority expected true mobile learning to be in vogue
within the next 3-5 years.

3  The popular mobile devices used among the students
were pen drives, cell phones and laptops. The most
popular mobile activities correspond to these devices as
well — send and receive short text messages, send and
receive emails, transfer files through pen drive.

4  The students raised technology issues like faster data
transmission, technology unification of mobile devices,
larger display screens and larger memory capacities to
be addressed in order to make mobile devices popular.

5 The supportive comments show the students’
enthusiasm for podcasting, technology unification of
mobile devices. They see m-learning as a means to make
the subject interesting and an effective learning
supplement.

6 The non supportive comments convey the fear that
technology would fully replace the direct teacher-
student interaction; non affordability of mobile devices
to some students; technology being a distracter to
serious study time. Given the overall positive feedbacks
and balanced negative feedbacks, the authors conclude
there is a great potential of introducing mobile
technologies into the teaching and learning process of
higher education. These feedbacks are in line with the
study done in [11]. The study provides the foundation
for the further development and expansion of mobile
devices integration in higher education.
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6. CONCLUSION

The use of mobile technologies, in particular the non-
proprietary android technology, offers many educational
opportunities to the stake holders: the students, the instructors,
and the administrators. However, as for today, there are many
emerging information and communication technologies
entering the educational realm that forces practitioners to
rethink how this novelty can be judiciously applied to
improve the overall learning process. Many educational
benefits of the novelty can be easily identified; however,
realizing these is not a straightforward process as there is a
web of interrelated factors that needs delicate unweaving to
ensure effective and efficient implementations in educational
institutions.
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